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National  Armory,  Springlfteld,  Mass.,  report  ot  expenditures  at  the  .. 


Ha?al  Observatory,  appropriations  for  the  new — 
fiaval  officers,  petitiona  of,  for  equal  pay  and  rank. 


270 

250 

288 
165 

45 

287 

183 

141 
251 
231 


221 

111 
276 
281 
239 
10 

150 
153 
161 
23 
159 
260 

105 

61 

158 

48 
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36 

36 

36 
34 

26 
27 
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33 

33 
36 
36 


36 

28 
36 
36 
36 
25 

33 
33 
33 
25 
33 
36 

28 

28 
33 

28 


108 

28 

133 

33 

156 

33 

204 

33 

78 

28 

223 

36 

148 

33 

188 

33 

135 

33 

68 

28 

178 

33 

187 

33 

290 

36 

163 

33 

173 

33 

77 

28 

79 

28 

147 

33 

145 

33 
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Subject. 


Navy  Department : 

AdditioDal  foroe  for  the  Secretary's  office • 

Contingent  ezpenaes  of , 

Report  of  employee  below  a  fair  standard  of  efficiency  in  the 

Report  showing  the  name  of  employ^  in  the , 

New  Mexico,  additional  associate  justice  of 

Newport  Creek,  Maryland,  report  on  survey  of , 

Newport  Harbor,  Rhode  Island,  report  on  examination  of 

New  York: 

Letter  from  assistant  treasurer  at,  in  relation  to  clerical  force  for 

the  office  of 

Recruiting  office,  letter  of  Secretary  of  War  recommending  an 

additional  clerk  for 

Nooksack,  SkM^Lt,  and  Snohomish  Rivers,  Washington,  report  on  ex- 
amination oi. 

North  River,  Massachusetts,  report  on  examination  of  shoals  at  mouth 

of  the 

North  River,  Salem,  Mass.,  report  on  examination  of 

Northwest  Seal  Rock  light  station,  California,  purchase  of  fog-signal 

for 

Nottoway  River,  Virginia,  report  on  examination  of 

O. 

Ohio  River,  report  on  survey  of,  between  mouth  of  Green  RiVer  and 
Evansville,  Ind 

Ordnance,  annual  report  of  the  Chief  of 

Ordnance  and  ordnance  stores,  appropriation  for,  for  the  District  of 
Columbia 

Owensborongh  Harbor,  Kentucky,  report  of  examination  of 

P. 

Paoifio  railroad  claims,  statement  of 

Pamlico  and  Bay  Rivers,  North  Carolina,  report  on  examination  of  water 
way  between 

Patapsco  River,  Maryland,  report  on  examination  of 

Pease  River,  Florida,  report  on  examination  of 

Pensauken  Creek,  New  Jersey,  report  on  examination  of 

Pension  agencies,  deficiencies  for  clerk  hire,  etc 

Pensions : 

Estimate  of  deficiency  for  payment  of  Army  and  Navy 

Lay  testimony,  report  relating  to 

Pepperell  Cove,  Maine,  report  on  examination  of 

Philadelphia,  Pa.,  site  and  public  building  for  the  mint  at 

Pho)nix,  Ariz.,  estimate  for  Indian  sohoofat 

Piscataway  Creek,  Maryland,  report  on  examination  of 

Piscataway  Creek,  Virginia,  report  on  examination  of 

Population  of  the  United  States,  report  of  Superintendent  of  the  Cen- 
sus giving  complete  returns  of  the 

Portage  Lake,  Michigan,  report  on  examinrtion  of  harbor  lines  at 

Port  Angeles,  Wash.,  estimate  of  deficiency  for  the  survey  and  ap- 
praisment  of  land  for  town  site  at 

Port  Oxford  Harbor,  Oregon,  report  in  relation  to 

Port  Royal,  S.  C,  estimate  of  additional  appropriation  for  construc- 
tion of  diy  dock  at 

Port  Townsend,  Puget  Sound,  and  Oak  Bay,  Washington,  report  of  ex- 
amination for  ship  channel  between 

Post-Office  Department,  annual  report  of  transactions  of  business  of  \ 
the,  for  1890 J 

Post  master-G  eneral, 
Communications  fl-oitn  : 

Annual  report  of 

Mail  service  in  rural  districts,  report  in  relation  to  alleged  irregu- 
lar   • 


No. 


142 

33 

129 

33 

61 

28 

243 

36 

76 

28 

169 

33 

180 

33 

208 

33 

149 

33 

38 

SSS 

20 

25 

28 

25 

151 

33 

87 

2d 

195 
1 

123 
193 


264 


Vol. 


33 

7 

28 
33 


36 


162 

33 

102 

28 

241 

36 

31 

25 

266 

36 

57 

28 

276 

36 

62 

28 

215 

36 

218 

36 

49 

28 

59 

28 

9 

25 

200 

33 

191 

33 

56 

28 

190 

33 

92 

28 

106 

)28 
)32 

1 

10 

156 
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IX 


Sabjeot. 


PostmMter-General — Contlnned. 
C<mmumeaiion8  from : 
Poet-Office  Department,  annaiil  report  of  transaotions  of  business  ) 

for  the,  1890 ] 

Potomac  Creek,  Virginia,  report  of  examination  of 

President  of  the  United  States, 
Communications  from  : 

Annaal  message 

Barmndia,  Gen.  J.  Martin,  letter  relating  to  the  killing  of , 

Gun  factories  and  steel  forgings,  report  relating  to,  for  high-power 

gnns 

Letters^  in  relation  to  the  execution  of  rogatory,  in  foreign  countries 

Seal  fisheries  of  the  Behring  Sea,  correspondence  relating  to 

World's  Columbian  Commission,  report  of  the 

Princess  Bay,  Staten  laland.  New  York,  report  on  examination  of 

Public  buildiiigs,  letter  requesting  appropriation  for  electric  lights  in 

certain  specined , 

Atlanta,  6a.,  relative  to  heating  apparatus,  etc..  for 

Augusta,  Ga.,  appropriation  for  neating  and  ventilating  apparatus 

for  the , 

Binghamton.  N.  T.,  appropriation  for,  at 

BaSalo,  N.  Y.,  relative  to  further  legislation  in  regard  to 

Cheyenne  Biver  Agency,  S.  Dak.,  estimates  for ..^ } 

Leavenworth,  Kaus.,  appropriation  for  repairs  to  the 

Philadelphia,  Pa.    Letter  requesting  passage  of  bill  for 

Rochestef,  N.  Y.,  appropriation  for,  at... 

San  Francisco,  Cal.,  appropriation  for  extension  of  post-office  build- 
ing at 

Pobiic  documents,  report  relating  to  the  receipt,  distribution,  and  sale 

of,  in  the  Interior  Department 

Public  lands,  suspended  entries,  abstract  of 

Poblio money,  report  on  banks  in  which  deposits  of,  are  made. ........ 

Pablic  papers,  useless  files  of 

Pablic  printing,  estimates  of  deficiency  for 

Pongo  River  to  Sladesville,  N.  C,  report  on  examination  of  water  way 

from 

PoysUup  Biver,  Washington,  report  on  examination  of 

E, 

Receipts  and  expenditures,  annual  report  of  the  Treasurer  on 

Redwood  Creek,  California,  report  on  examination  of 

R^  River  of  the  North,  report  on  examination  of 

Retired  army  officers  in  the  civil  service,  report  relating  to 

Rochester,  N.  Y.,  appropriation  for  public  boilding  at 

Rouge  River,  Michigan,  report  on  examination  of , 

Rofisell's Pork,  Big  Sandy  Biver,  Kentucky,  report  on  examination  of. 

8. 

Sftcramento  and  Feather  Elvers,  California,  report  on  future  improve- 
ment of 

St  Augustine  Harbor,  Florida,  report  on  examination  of 

St.  John's  Biver,  Florida,  report-  on  examination  of , 

St.  Joseph,  Mo. ,  appropriation  for  public  building  at • 

St. Leonard's  Creek,  Maryland,  report  on  examination  of 

St  Mary's  Fall's  Canal,  Michigan,  report  on  commerce  passing 

San  Rafael  Biver,  California,  report  on  examination  of 

San  Simeon  Bay,  California,  report  on  examination  of « .... 

Santa  Cruz,  Cal.,  report  on  examination  of  a  harbor  of  refuge  at , 

Saugatuck  Biver,  Connecticut,  report  on  examination  of 

Savannah  Biver,  Georgia,  rej^rt  on  survey  of ^ 

Seal  fisheries  of  Behring  Sea,  official  correspondence  relating  to 

Sebewaing  Birer,  Wisconsin,  report  of  examination  of , « 
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17 


1 
51 

209 
281 
144 
175 
109 

166 
211 

93 
272 
213 
104 
122 
192 
215 
262 

69 
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28 
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246 

36 

291 

36 

240 

36 

245 

36 

120 

28 

95 

28 

54 

28 

64 

28 

32 

25 

179 

33 

255 

36 

144 

33 

154 

33 
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Subject. 


Secretary  of  Agriculture : 

Coiumuuicatious  from,  annual  report  of 

Department  of  Agriculture,  expenditures  in  the 

Silk,  reports  relating  to,  for  1890 

Secretary  of  the  Interior, 
Communications  from : 

Annual  report  of  (in  five  volumes)  : 

The  Secretary  (Vol.1) 

The  Secretary  (Vol.  2) 

Commissioner  of  Education  (Vol.  4) 

Commissioner  of  Labor  (Vol.  3) 

Commissioner  of  Patents  (Vol.3) 

Eleventh  Census,  returns  of  the 

Indian  Department,  tabular  statements  of  disbursements  for  1890.. 

Indian  depredation  claims,  schedule  of 

Interior  Department : 

Expenditure  of  contingent  fund 

Lay  testimony  in  pension  cases,  report  to  the  resolution  of  the 

House  in  relation  to *. 

Public  documents,  report  regarding  the  receipt,  distribution,  and 

sale  of 

Public  lands,  abstract  of  suspended  entries 

Population  of  the  United  States,  returns  of  the 

Sisseton  and  Wahpetons,  relating  to  distressed  condition  of  the 

Secretary  of  the  Navy, 
Communicationa  from: 

Annual  report 

Navy  Department : 

Keport  of  employ^  below  a  fair  standard  of  efficiency  in  the.. . 

Contingent  expenses  of 

Report  showing  the  names  of  employes  in  the 

Secretary  of  State, 
Communications  from  : 

Annual  report  on  foreign  relations 

Cholera,  report  on,  in  Europe 

Commercial  relations,  1888,  1889 - 

Consular  officers,  special  reports  on  irrigation  canals,  ports,  etc.... 

Secretary  of  the  Treasury, 
Communications  from : . 

Alaska,  transportation  of  witnesses  in 

Annual  report  on  the  state  of  finances  for  1890 

Appropriations,  estimates  of,  for  the  service  of  the  year  ending 
June  30,  18i)2 

Appropriations,  estimates  of  deficiencies..... 

Appropriations,  estimates  of  deficiency  for  Army  and  Navy  pen- 
sions   

Arizona,  draft  of  bill  setting  apart  certain  lauds  for  Indian  school 
purposes  in.... 

Army,  Quartermaster's  Department,  deficiencies  in  the.... 

Army  suusistence,  deficiencies  for 

Assistant  treasurer  at  New  York,  increase  clerical  force  for  the 
office  of 

Benicia  Arsenal,  Benicia,  Cal.,  estimate  of  appropriation  for 

Bounty  on  sugar,  estimates  of  appropriation  relating  to 

Brooks,  S.  H.,  relation  to  release  of 

Bureau  of  Engraving  and  Printing,  disbursing  clerk  for  the 

Bureau  of  Eugraving  and  Printing,  addition  to  the  site  of  the 
building  for  the 

Clallam  County,  Wash.,  relating  to  donation  of  proceeds  of  certain 
lands  to , 

Carlisle,  Pa.,  additional  estimate  for  Indian  school  at 

Cheyenne  River  Agency,  S.  Dak.,  boarding-school  building  at 

Claims,  appropriation  to  pay  the,  of  certain  merchants  of  Austria- 
Hungary 

Claims,  dedcienoieafor  defending  suits  in,  against  the  United  States. 


No. 


130 

276 

128 

181 

9 

100 


VoL 
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17 

35 

25 

203 

33 

11 

12 

}14 
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16 

13 
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25 
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25 
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33 

36 

28 
33 
25 
27 


81 

28 

129 

33 

243 

36 

1 
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121 

28 

70 

29 

45 
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194 

33 
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19 
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22 
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22 

57 

28 

216 

36 

224 

36 

230 

'36 

208 

33 

83 

28 

180 

33 

233 

36 

94 

28 

254 

36 

252 

36 

220 

36 

122 

28 

189 

33 

227 
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XI 


Snbjeot. 


Secretary  of  the  Treasury — Continued. 
Cewtmunieations  from : 

Claims,  list  ofl  allowed  b^  accounting  officers  of  the  Treasury 

Claims,  list  of,  allowed  since  January  15, 1H90 

Claims,  list  of,  allowed  and  paid  from  the  indefinite  appropriations 

oftheactof  April  4, 1890 

Coast  and  Geodetic  Survey,  expenditures  of  the,  for  1890 

Collecting  revenue  from  customs,  recommending  peruiautiut  appro- 
priation for  

Consulate-general  at  London,  appropriation  for  the  archives  of  the. 

Conlsoii,Sewell,  claim  of ^ 

Court  of  Claims,  Judgments  rendered  by  the 

Courts  of  the  United  States: 

Expenses  of , 

Dencienoies  for  the • 

New  Mexico,  additional  associate  justice  of 

Customs  duties,  refunds  of 

Customs  revenue,  expenses  of  collecting 

Customs  service,  official  emoluments  of  officers  in  the 

Payments  to  informers  and  seizing  officers 

Customs  tariffs,  international  bureau  u)r  publication  of 

District  of  Columbia,  deficiencies  in  appropriation  for  the 

Deficiencies  for  support  of  public  schools  in  the 

Electric  lights,  appropriation  for,  in  certain  public  buildings 

Ellis  Island,  appropriation  for  projected  buildings  on 

Foreign  commerce  and  navigation,  annual/eport  and  statements  of 

the  Chief  of  the  Bureau  of  Statistics  on,  etc 

Government  Hospital  for  the  Insane,  additional  farm  land  for  the.. 
Qovemment  Printing  Office,  removal  and  storage  of  certain  material 

of  the 

Hays, Thomas  G.,  claim  of 

Immigrant  fund,  relating  to 

Import  duties,  appropriation  to  enable  Light-House  J)oard  to  pay, 

used  in  the  establishment  of  light-honBeH,etc 

Indian  schools,  amended  estimates  of  appropriations  for  certain 

Indian  school  superintendent,  estimate  of  deficiency  in  appropria- 
tion for  traveling  expenses  of,  for  1890 

Indian  service, supplemental  estimates  for  the  ....« 

Indians,  additional  subsistence  for 

Apaches,  apnropriation  for 

Creeks,  fulfilling  treaties  with « 

Eickapoos,  estimate  of  appropriation  for  fulfilling  treaties  with. 
Lower  Brul6.  removal  oi  agency  of,  and  erection  of  new  build- 
ings for 

Sioux,  appropriation  to  fulfill  treaty  with 

additional  provision  for  the 

support  of  different  tribes  of,  subsistence  and  civiliza- 
tion  

Indigent  soldiers,  appropriation  for  burial  of 

Interior  Department,  report  of  employes  in  the,  below  a  fair  stand- 
ard of  efficiency 

Internal-revenue  stamps,  appropriation  for  purchase  of  paper  for  .. 
International  American  Conference,  printing  and  distributing  re- 
ports of  the 

Lighted  gas-buoys,  letter  recommending  an  appropriation  for  the 

purchase  of 

Light  stations: 

Absecon,  K.  J.,  recommending  additional  accommodations  for 

keepen  of 

ABsateague.  Virginia,  recommending  additional  accoiumoda- 

tionsfor  keepers  of 

Bamegat,  N.  J.,  recommending  additional  accommodations  for 

keepers  of s 

Lights: 

Northwest  Seal  Bock  light  station-,  California,  purchase  of  fog- 
oignal  fox — < 


171 

248 

249 

278 

82 
137 
214 
234 

229 

259 

76 

44 

247 

285 

12 

242 

244 

2o7 

1G6 

146 
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126 

236 
261 
232 

99 
222 

219 
131 
139 
41 
238 
221 
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37 
36 

52 

127 

58 
270 

250 

10 
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151 


33 
36 

36 
36 

28 
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36 
36 

36 
36 
28 
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36 
36 
25 
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25 

28 

28 

28 
36 

36 

25 


28 
28 
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Vo 


Secretary  of  the  Treasury — Continued. 
CommunicatianB^rom : 
Lights,  estabhshment  of: 

Two  Harbors,  Minn 

LouisYille,  Ky.,  relating  to  the  relief  of  the  board  of  commissioners 

of  the  sinking  fandof 

Machine  guns  of  small  arms  caliber,  appropriation  for 

Magazine-gnn  Board,  estimates  for  incidental  expenses  of  the .. 

Marine- Hospital  Bureau,  laboratory  and  permanent  bacteriologist 

for  the 

Merchant  Marine,  submitting  draft  of  bill  to  establish  a  marine 

board  for  the  advancement  of  the  interests  of  tbe 

Mineral  resources,  estimate  for  preparation  of  the  report  of .. .. 

Monks,  John,  &  Son,  claim  of 

Naval  Observatory,  appropriation  for  equipping  new.:^ 

Navy,  the  Secretary  of,  additional  force  for  the  office  of  the 

New  York,  increase  force  of  tbe  assistant  treasurer  at 

Pacific  Uailroad  claims,  relating  to •• 

Pension  agencies,  deficiencies  for  clerk  hire,  eto 

Pensions,  deficiency  for  Army  and  Navy 

Port  Angeles,  Wash.,  estimate  of  deficiency  for  the  survey  and 

appraisement  of  laud  for  the  town>site  at 

Port  Royal,  S.  C,  estimate  of  appropriation  to  complete  timber 

drydock  at 

Public  buildings : 

Letter  requesting  appropriation  for  electric  lights  in  certain 
specified 

Atlanta,  Ga.,  estimate  of  appropriation  for  heating  apparatus, 
etc.,  for 

Auburn,  N.  T.,  requesting  appronriation  for,  at 

Augusta,  Ga.,  appropriation  for  neating  and  ventilating  appa- 
ratus for 

Bingham  too,  N.  T.,  requesting  appropriation  for,  at 

Buffalo,  N.  Y.,  relative  to  site  for 

Cheyenne  River  Agency,  S.  Dak.,  estimate  for  construction  of. 

Juneau  C ity,  Alaska,  appropriation  for,  at 

Leaven wortn,  Eans.,  appropriation  for  repairs  of 

Philadelphia,  Pa.,  communication  requesting  passage  of  bill 

for  site  and,  at 

Phcdnix,  Ariz.,  estimate  for  Indian  school  at 

Rochester,  N.  Y.,  appropriation  for,at 

St.  Joseph,  Mo.,  appropriation  for,  at 

San  Francisco,  Cal.,  appropriation  for  extension  of  post-office 

building  at 

Sitka,  Alaska,  requesting  appropriations  for,  at 

Public  money,  report  on  banks  in  which  deposits  of,  are  made 

Public  papers,  useless  files  of 

Public  printing,  estimate  of  deficiency  for 

Receipts  and  expenditures,  annual  report  on 

Shipping  Commissioners,  expenses  of  the  officers  of  the ^ 

exi>enses  of  the  office  of  the.^ 

Sixth  Auditor's  Office;  money-order  division  of  the 

Smithsonian  Institution,  relating  to  the  Regents  of  the 

Smuggling,  etc.,  steamer  for  the  prevention  of 

Thomas  Ewing  (revenue  steamer),  appropriation  to  rebuild  the 

Tobacco,  amendments  to  existing  statutes  relating  to  the  tax  on... 

Treasurer  of  the  United  States,  accounts  of 

Treasury  Department,  contingent  expenses  of . , . .  - 

increasing  force  m  the  assistant  treasurer's 

office  of  the - 

Umatilla  commiwion,  claifl^s  ^^ the  ..*.»f^ .-?*••  ••» *•»»•. 
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260 
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204 
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188 
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79 
147 
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264 
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93 
272 
213 
104 
122 
231 
192 

215 
218 
262 
245 


69 

5  235 

>237 

101 

212 

33 

47 
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170 
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Subject. 


Secretary  of  the  Treasury — Continued. 
Cimmunieations  from : 
Utah: 

United  States  penitentiary  in.  relative  to  shops  at  the 

Appropriation  for  expenses  of  courts  of 

Penitentiary,  appropriation  for  electric  lights  and  f nrniture  for 

the 

Wallace,  John  W.,  salary  due 

World's  Cdujnblan  Exposition,  estimate  of  appropriation  for  the.. 

appropriation  for  Govern ment'sex- 

liibitat 

Secretary  of  War,  conimnnlcations  from : 

Annual  report 

Report  of  Chief  of  Engineers 

Beport  of  Chief  of  Engineers 

Reportof  Chief  of  EDgineers 

Reportof  Chief  of  Engineers 

Report  of  Chief  of  Ordnance 

Report  of  Chief  Signal  Officer 

Army,  relative  to  brevet  rank  of  officers 

Eetfred,  officers  in  the  civil  service,  report  of  the 

Bethlehem  Iron  Company,  report  on  ores  used  by  the,  for  the  manu- 
facture of  steel 

California,  Mining  debris  of 

Chickamauga  and  Chattanooga  National  Military  Park  Commission, 

reportof  the,  relative  to  appropriations 

Civilian  engineers,  letter,  relative  to.... 

Fort  Canby  to  Ilvriico,  letter  requesting  early  consideration  of  bill 

for  construction  of  wagon  road  from 

International  storm  signals,  report  submitting  draft  of  a  bill  per- 
taining to 

Iron  ana  steel,  tests  of,  for  1690 

Irrigation,  report  on,  and  storage  of  water  in  the  arid  regions 

Johnson,  Capt.  Hen^,  placed  on  retired  list 

Lewes,  Del.,  in  relation  to  the  occupancy  of  a  portion  of  tho  iron 

pier  at..... 

Military  Academy,  recommending  an  additional  appropriation  for 

repair  of  cadet  sinks,  etc 

Military  establishment,  expenditures  of,  contingent  expenses  of  the, 

for  1890 

National  Armory,  Springfield,  Mass.,  report  of  eizpouditures  at  the. 
New  York  recruiting  ofSce,  letter  recommending  additional  clerk 

at 

Ordnance  and  ordnance  stores,  letter  relating  to  omission  of  item 

for,  for  the  District  of  Columbia 

Rivers  and  harbors : 

Alabama  River,  Alabama,  report  on  examination  of 

Allonez  Bay  ana  Nemadjl  River,  Wisconsin,  report  on  examina- 
tion of 

Alsea  Bay  and  River^  Oregon,  report  on  examination  of 

Altamaha  River,  Georgia,  report  on  examination  of 

Alviso  Harbor  and  Creek,  California,  report  of  examination  of. 

Ameriean  Channel,  Detroit  River,  report  on  examination  of 

Bamegat  and  Great  Egg  Harbor  Bays,  New  Jersey,  report  on 

examination  of  sound  between 

Bay  Ridge  Channel,  New  York  Harbor,  report  on  examination  of 

Bayou  Black,  Louisiana,  report  of  examination  of. 

Bayou  Castor,  Xionisiana,  report  on  examination  of 

Bayou  Cooodrie,  Louisiana,  report  on  survey  of 

Bayou  Des  Glaises,  Louisiana,  report  on  examination  of 

Bayou  Teche,  Louisiana,  report  on  examination  of 

Bayou  Terre  Bonne,  Louisiana,  report  on  examination  of 

Bayou  Tigre  and  Cheyreuil,  Louisiana,  report  on  examination  of 

Bayou  Vermillion,  Louisiana,  report  on  examination  of 

Berwick's  Bay,  Louisiana,  report  on  examination  of. 

Big  Banen  JEUyer,  Kentucky,  report  on  examination  of 
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Sabjeot. 


Secretary  of  War — Continaed. 
CommunicationB  from : 
Rivers  and  Harbors — Continued. 

Black  River,  Soath  Carolina,  report  on  survey  of 

Bine  Hill  Harbor,  Maine,  report  and  survey  of 

Boat  or  Number  Four  Channel,  Florida,  report  of  examination 
of 

Boquet  River,  New  York,  report  on  examination  of 

Buttermilk  and  Gowanus  Bay  Channels,  New  York  Harbor,  re- 
port on  examination  of 

Cane  River,  Louisiana,  report  on  examination  of 

Cape  May  City,  N.  J.,  report  on  examination  for  breakwater  at 

Cape  May  to  Great  Bay,  New  Jersey,  report  on  examination  for 
a  thoroughfare  from 

Champliu's  Creek,  New  York,  report  on  examination  of 

Chattahoochee  River,  Georgia  and  Alabama,  report  on  exami- 
nation of • 

Chickahominy  River,  Virginia,  report  on  examination  of 

Colorado  River,  Arizona,  report  on  survey  of 

Colorado  River,  Texas,  report  on  examination  of 

Connecticut  River,  report  on  examination  of,  from  Long  Island 
Sound  to  Hartford,  etc 

Corsica  Shoal,  Michigan,  report  on  examination  of 

Current  River,  Missouri,  report  on  examination  of 

Deep,  Skamokawa  and  Crooked  Rivers^  Washington,  report 
on  survey  of 

DeviFs  Lake,  North  Dakota,  report  on  examination  of 

Double  Bayou,  Texas,  re|>ort  on  examination  of 

Drum  Inlet,  North  Carohoa,  report  on  survey  of 

D'Wamish  and  Black  Rivers,  Washington,  report  on  examina- 
tion of ; 

Elk  River,  West  Virginia,  report  on  examination  of 

Fox  River,  Wisconsin,  letter  submitting  a  draft  of  rules  and 
regulations  for  the  navigation  and  use  of  locks  and  canals  of 
the 

Gnnter's  Creek,  Alabama,  report  on  examination  of. 

Hamilton,  111.,  report  on  examination  of  the  slough  at 

Hudson,  Wis.,  report  on  examination  of  harbor  at 

Indian  River,  Florida,  report  on  survey  of 

Inner  Bay,  New  York,  report  on  examination  of,  near  mouth  of 
Saranac  River ,. ^ 

Lake  Pontchartrain,  Louisiana,  report  on  examination  of  shoals 
on 

Linchester  River,  Maryland,  report  on  examination  of 

Little  Egg  Harbor,  Bay,  and  Inlet,  New  Jersey,  report  on  ex- 
amination of 

Little  Pigeon  River,  Tennessee,  report  on  examination  of 

Lower  Columbia  River,  Oregon,  report  on  examination  of 

Lubeo  Channel,  Maine,  report  on  examination  of 

Lynn  Haven  Ray,  Virginia,  report  on  examination  for  a  water 
way  between  eastern  branch  of  Elizabeth  River  and 

Mississippi  River  at  Clinton,  Iowa,  report  on  survey  of 

Mississippi  River  at  Warsaw,  111.,  report  on  examination  of. .. 

Mokelurane  River,  California,  report  on  survey  of 

Nandua  Creek,  Virginia,  report  on  examination  of 

Nanticoke  River,  Maryland,  report  on  examination  of 

Narragansett  Bay  Channel,  Rnode  Island,  report  on  examina- 
tion of 

Newport  Creek,  Maryland,  report  on  survey  of , 

Newport  Harbor,  Rhode  Island,  report  on  examination  of 

Nooksack,  Skagit,  and  Snohomish  Rivers,  Washington,  report 
on  examination  of 

North  River,  Massachusetts,  report  on  examination  of  shoals 
at  the  month  of  the 

North  River,  Salem,  Mass.,  report  on  survey  of 
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XV 


Subject. 


Secretary  of  War— ContiDtied. 
Cofmrnunications  from : 
fiivers  and  harbors — Continned.  ' 

Nottoway  Biver,  Virginia,  report  on  examination  of 

Ohio  Biver,  report  on  surrey  of,  between  month  of  Green  River 

and  EyansYille,  Ind 

Owensborongh  Harbor^  Kentucky,  report  of,  examination  of . .. 
Pamlico  and  Bay  Rivers,  North  Carolina,  report  on  examination 

of  wateivway  between 

Patapsco  River,  Maryland,  report  on  examination  of 

Pease  River,  Florida,  report  on  examination  of 

Pensauken  Creek,  New  Jersey,  report  on  examination  of 

Pepperell  Cove,  Maine,  report  on  examination  of 

Piscataw ay  Creek,  Maryland,  report  on  examination  of 

Piacataway  Creek,  Virginia,  report  on  examination  of 

Portage  Lake,  Michigan,  report  on  examination  of  harbor  lines 

at 

Port  Oxford  Harbor,  Oregon,  report  in  relation  to 

Port  Townsend  Bay,  Pnget  Sound,  and  Oak  Bay,  Washington, 

report  of  examination  of  ship  channel  between 

Potomac  Creek,  Virginia,  report  on  examination  of 

Princess  Bay,  Staten  Isliftud,  New  York,   report  on  examina- 
tion of , 

Pungo  River  to  Sladesyille,  N.  C,  report  on  examination  of  the 

water  way  from 

Puyallnp  River,  Washington,  report  on  examination  of 

Bed  River  of  the  North,  report  on  the  examination  of 

Redwood  Creek,  California,  report  on  examination  of 

Rouge  River,  Miohif^an,  report  on  examination  of 

Rnsseirs  Fork,  Big  Sandy  River,  Kentncky,  report  on  examina- 
tion of 

Sacramento  and  Feather  Rivers,  California,  report  on  future  im- 
provement of 

St.  Augustine  Harbor,  Florida,  report  on  examination  of 

St.  John^s  River,  Florida,  report  on  examination  of 

St.  Leonard's  Creek,  Maryland,  report  on  examination  of 

San  Rafael  River,  California,  report  on  examination  of 

San  Simeon  Bay,  California,  report  on  examination  of 

Santa  Cruz,  California,  report  on  examination  for  a  harbor  of 

refuge  at 1 

Saugatuck  River,  Connecticut,  report  on  examination  of 

Savannah  River,  Georgia,  report  on  survey  of 

Sebewaing  River,  Michigan,  report  on  examination  of 

Shark  River,  New  Jersey,  report  on  examination  of 

Shaw's  Cove,  New  London  Harbor,  Connecticut,  report  on  ex- 
amination of ■ 

Ship  channel  between  the  Great  Lakes,  report  on  examination 

Smithland,  Ky.,  report  on  examination  of  harbor  at 

Stony  Creek  River,  Connecticut,  report  on  survey  of , 

Sucamoochee  River,  Alabama,  report  on  examiuation  of 

Sullivan  Falls,  Maine,  report  on  examination  of 

Tangier  Harbor,  Virginia,  report  on  examination  of 

Tionesta  Creek,  Pennsylvania,  report  on  examination  of 

Tongue  River,  Montana,  report  on  examination  of 

Town  Ri  ver,  Massachusetts,  report  on  survey  of 

Trinity  River,  Texas,  report  on  examination  of 

Upper  Machodoc  Creek,  Virginia,  report  on  examination  of.... 

Wabash  River,  Indiana,  report  on  examination  of 

Washington  Harbor,  North  Carolina,  report,  on,  examination  of 

Watch  Hill  Cove,  Rhode  Island,  report  on  examination  of 

Wateree  River,  South  Carolina,  report  on  examination  of 

Western  Branch  of  Elizabeth  River,  Virginia,  report  on  survey 

of 

Weymouth  Back  River,  Massachusetts,  report  on  survey  of...- 
White  Oak  River,  North  Carolina,  report  on  examination  of... 
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Subject. 


Secretary  of  War— Continued. 
CommunicationB  from : 
Riyers  aud  harbors — Continued. 

Willamette  River,  Oregon,  report  on  examination  of 

Willow  Slongh,  Illinois,  report  relative  to  reopening  of 

Young's  Bay  Channel,  Columbia  River,  report  on  examination 

of 

St..  Mary's  Falls  Canal,  Michigan,  report  on  commerce  passing  .... 

War  Department,  accounts  oidisbursing  officers  of  the 

contingent  expenses  of 

clerks  and  messengers  for  the  Inspector-General's 

Office 

efficiency  of  employ6sin  the 

list  of  employes  of  the 

Report  of  contracts  entered  into  by  the 

Report  of  purchases  by  the  Quartermaster's  Department  of  the 

Washington  and  Great  Falls  Electric  Railway  Company,  report  giv- 
ing reasons  why  the,  should  not  be  allowed  to  laj[  tracks 

West  Branch  of  the  Susquehanna  River,  Pennsylvania,  report  of  ex- 
amination of ^ 

Shark  River,  New  Jersey,  report  on  examination  of 

Shaw's  Cove,  New  London  HarboraConuecticut,  report  on  examination 


of 


Ship  channel  between  the  Great  Lakes,  report  of  examination  for  a 

Shipping  commissioners : 

Expenses  of  the  officers  of  the 

Expenses  of  the  office  of  the 

Silk,  report  relating  to,  for  1890 

Sioux  Indians : 

Additional  provisions  for  the 

Support  of,  of  different  tribes,  subsistence  and  civilization. 

Appropriation  to  fulfill  treaty  with 

Sisseton  and  Wahpeton  Indians,  letter  relating  to  distressed  condition  of. 

Sitka,  Alaska,  appropriation  for  repairs  of  public  building  at < 

Sixth  Auditor's  Office,  rent  for  money-order  division  of  the 

Smithland,  Ky.,  report  on  examination  of  harbor  at 

Smithsonian  Institution,  relating  to  the  Regents  of  the 

Smuggling,  etc.,  steamer  for  |the  prevention  of,  on  the  west  coast  of 

of  Florida , 

Statistical  Abstract 

Story  Creek  River,  Connecticut,  report  on  survey  of 

Sucarnoochee  River,  Alabama,  report  on  examination  of  .... 

Sugar,  bounty  on,  estimates  of  appropriation  relating  to 

SuUivan  Falls,  Maine,  report  on  examination  of 


T. 

Tangier  Harbor,  Virginia,  report  on  examiUation  of 

Thomas  Etcingf  revenue  steamer,  appropriation  to  rebuild 

Trinity  River,  Texas,  report  on  examination  of 

Tionesta  Creek,  Pennsylvania,  report  on  examination  of 

Tobacco,  amendments  to  existing  laws  relating  to  tax  on 

Tongue  River,  Montana,  report  on  examination  of 

Town  River,  Massachusetts,  report  on  survey  of 

Treasurer,  United  States,  accounts  of 

Treasury  Department : 

Contingent  expenses  of. , 

Increasing  force  in  the  assistant  treasurer's  office 

U. 

Umatilla  Commission,  claims  of  the 

Upper  Machodoo  Creek,  Virginia,  report  on  examination  of 

Utah : 

Letter  relati  ve  to  workshops  for  penitentiary  in 

Appropriation  for  expenses  of  courts  of 

Utah  penitentiary,  appropriation  for  electric  lights  and  furniture  for  the . 
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Subject, 


Vol. 


VV. 

Wabash  River,  Indiana,  report  on  examination  of 

Wallace,  John  W.,  salary  doe   

War  Department : 

Accoants  of  disbnrsing  officers  of  the 

Letter  of  the  Secretary  of  War  relating  to  ountiugent  expenses  of. 

Report  of  purchases  by  the  Qoartermaster's  Departmelit  of  tho. . . 

Report  of  contxacts  entered  into  by  the 

List  of  employ^  of  the 

Report  of  employ^  in  the,  below  a  fSair  standard  of  efficiency 

WaahiDi^ton  and  Great  Falls  Electric  Railway  Company,  report  of  the 
Secretary  of  War  setting  forth  reasons  why  the,  shoald  not  be  al- 
lowed to  la7  certain  tracks .' 

Washinaton  Harbor.  North  Carolina,  report  on  examination  of 

Watch  Hill  Cove,  Rnode  Island,  report  on  examination  of 

Wateree  River.  South  Carolina,  i^Pprt  on  examination  of 

Wect  Branch  of  the  Susquehanna  River,  Pennsylvania,  report  of  exami- 
nation of 

Western  Branch  of  Elizabeth  River,  Virginia,  report  on  survey  of 

We^outh  Back  River,  Massachusetts,  report  on  survey  of 

White  Oak  River,  North  Carolina,  report  on  examination  of 

Willamette  River.  Oregon,  report  on  examination  of. 

Willow  Slough,  Illinois,  relative  to  reopening  of 

World's  Colnmbisn  Commission,  report  of  the 

World's  Columbian  Exposition : 

Estimate  of  appropriation  for  the 

Appropriation  Ibr  uovemmenfs  exhibit  at 

y. 

ToQog's  Bay  Channel,  Columbia  River,  report  on  examination  of 

H.Bx. II 
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51st  Congress,  \  HOUSE  OF  REPRESENTATIVES.  (  Ex.  Doo.  1, 
2d  Session,       (  \     Part  2. 


REPORT 


.      OF  THB 


SECRETARY  OF  WAR; 


BUXO  PAST  OF 


THE  MESSAGE  AND  DOCUMENTS 


COMMUnCATKD  TO  THB 


TWO   HOUSES  OF  CONGRESS 


AT  THB 


BEGINNING  OF  THE  SECOND  SESSION  OF  THE  FIFTY-FIRST  CONGRESS. 


IN  FOUli  VOLUMES. 


VOLUME  II-IN   FOUR  PARTS. 

PART   1. 


WASHINGTON: 

OOYBBNMENT   PRINTINO  OPPIOB. 

1890. 


CONTEXTS. 

[Alphabetical  index  will  be  foiiiii]  at  the  end  of  each  part.  ] 


PAET  I. 

OFFICERS  OF  THE  C0RP8  OF  ENGINEERS •. 3 

SEA-COAST  DEFENSES 4 

THE  BOARD  OF  ENGINEERS. 

Officers  constituting  Board,  6;  sninmary  of  reports  rendered,  6;  additional  duties  of 

individual  members,  8. 

WHARF  AT  FORT  MONROE,  VIRGINIA. 
In  chakoe  of  Lieut.  Col.  Peter  C.  Hains,  Corps  of  Engineers 9 

IRON  PILE  BRIDGE  OVER  MILL  CREEK  AT  FORT  MONROE,  VIRGINIA. 

In  charge  of  Lieut.  Col.  Peter  C.  Hains,  Corps  of  Engineers 9 

POST  OF  WILLETS  POINT,  NEW  YORK.— ENGINEER  SCHOOL  OF  APPLICA- 
TION.—BATTALION  OF  ENGINEERS.— ENGINEER  DEPOT. 

Oeficer  in  command,  Lieut.  Col.  W.  R.  King,  Corps  of  Engineers— 

Post  of  Willets  Point,  Engineer  School  of  Application,  10;  Battalion  of  Engineers, 
Engineer  Depot,  II ;  Statement  of  funds,  12. 

RIVER  AND  HARBOR  IMPROVEMENTS. 

General  Statement,  12;  South  Pass  of  Mississippi  River,  commercial  statistics,  14. 

ATLANTIC  COAST  AND  GULF  OF  MEXICO. 

In  charge  of  Lieut.  Col.  Jared  A.  Smith,  Corps  of  Engineers — 

Lnbec  Channel,  Me.,  Moose-a-bec  Bar,  Me.,  15;  Narragaugus  River,  Me.,  Break- 
water from  Mount  Desert  to  Porcupine  Island.  Me.,  16;  Bagaduce  River,  Me., 
Penobscot  River,  Me.,  17;  Belfast  Harbor,  Me.,  18;  Camden  Harbor,  Me.,  Rock- 
port  Harbor,  Me.,  19;  Rockland  Harbor,  Me.,  Kennebec  River,  Me.,  20;  Portland 
Harbor,  Me.,  Channel  in  Back  Cove,  Portland,  Me.,  21;  Breakwater  at  mouth  of 
Saco  River,  Me.,  22;  Saco  River,  Me.,  Kennebunk  River,  Me.,  York  Harbor,  Me., 
23;  Portsmouth  Harbor,  N.  H.,  24;  Bellamy  River,  N.  H.,  Cocheeo  River,  N.  H., 
harbor  of  refuge  at  Little  Hjirbor,  N.  H.,  25;  examinations  and  surveys,  26. 

In  charge  of  Lieut.  Col.  S.  M.  M.\nsfield,  Corps  of  Engineers — 

Newburyport  Harbor,  Mass.,  Merrimac  River,  Mass.,  27;  Powow  River,  Mass.,  285 
Ipswich  River,  Mass.,  harbor  of  refuge.  Sandy  Bay,  Cape  Ann,  Mass.,  29;  Glou- 
cester Harbor,  Mass.,  30;  Manchester  Harbor,*  Mass.,  Lynn  Harbor,  Mass.,  31; 
Winthrop  Harbor,  Mass.,  32;  Boston  Harbor,  Mass.,  33;  Hingham  Harbor,  Mass., 
Scituate  Harbor,  Mass.,  34;  Plymouth  Harbor,  Mass.,  35;  Well  fleet  Harbor,  Mass., 
Provincetown  Harbor,  Mass.,  36;  removal  of  sunken  vessels  or  craft  obstructing 
or  en((angering  navigation,  37;  examinations  and  surveys,  37. 

I 


II  CONTENTS. 

In  charge  of  Maj.  William  R.  Livermore,  Corps  of  Engineers — 

Harbor  of  refuge  at  Hyaniiis,  Mass.,  38:  harbor  of  refuge  at  Nantucket,  Mass.^  har- 
bor at  Vineyard  Haven,  Mass.,  39;  Wareham  Harbor,  Mass.,  40;  New  Bedford 
Harbor,  Mass.,  41;  Taunton  River,  Mass.,  42;  Warren  River,  R.  I.,  Pawtncket 
River,  R.  I.,  43;  Providence  River  and  Narragansett  Bay,  R.  I.,  44;  removal  of 
Green  Jacket  Shoal,  Providence  River,  R.  I.,  45;  Newport  Harbor,  R.  I.,  46;  har- 
bor of  refuge  at  Block  Island,  R.  I.,  47;  Pawcatuck  River,  R.  I.  and  Conn.,  48; 
harbor  of  refuge  at  Stoniugton,  Conn.,  49;  removing  sunken  vessels  or  craft  ob- 
structing or  endangeriug  navigation,  50;  examinations  and  sur^'eys,  50. 

In  charge  of  Col.  D.  C.  Houston,  Corps  of  Engineers — 

Thames  River,  Conn.,  New  London  Harbor,  Conu.,  51;  Connecticut  River,  Mass.  and 
Conn.,  52;  Clinton  Harbor,  Conn.,  New  Haven  Harbor,  Conn.,  breakwater  at  New 
Haven,  Conn.,  54;  Milfo'rd  Harbor,  Conn.,  55;  Housatonic  River,  Conn.,  Bridge- 
port Harbor,  Conn.,  56;  Black  Rock  Harbor.  Conn.,  Norwalk  Harbor,  Conn.,  57; 
harbor  at  Five-mile  River,  Conn.,  Stamford  Harbor,  Conn.,  58;  Port  Chester  Har- 
bor, N.  Y.,  59;  Echo  Harbor,  New  Rochelle,  N.  Y.,  New  Rochelle  Harboir,  N.  Y., 
East  Chester  Creek,  N.  Y..  60;  Greenport  Harbor,  N.  Y.,  Glen  Cove  Harbor,  N.  Y., 
61;  Flushing  Bay,  N.  Y.,  removing  sunken  vessel  or  craft  obstructing  or  endan- 
gering navigation,  62;  examinations  and  surveys,  62. 

In  charge  of  Lieut.  Col.  G.  L.  Gillespie,  Corps  of  Engineers — 

Hudson  River,  N.  Y.,  63;  harbor  at  Saugerties,  N.  Y.,  harbor  at  Rondout,  N.  Y.,  64; 
Harlem  River,  N.  Y.,  65;  removing  obstruciions  in  East  River  and  Hell  Gate,  N. 
Y.,  66;  Newtown  Creek,  N.  Y.,  68;  Buttermilk  Channel,  New  York  Harbor,  69; 
Gowanus  Bay,  N.  Y.,  70;  New  York  Harbor,  71;  Raritan  Bay,  N.  J.,  72;  examina- 
tions and  surveys,  74. 

In  charge  of  Capt.  Thos.  L.  Casey,  Corps  of  Engineers— 

Sheepshead  Bay,  N.  Y.,  74;  Canarsie  Bay,  N.  Y.,  Sumpawanus  Inlet,  N.  Y.,  75;  Arthur 
Kill,  N.  Y.  and  N.  J.,  76;  channel  between  Staten  Island  and  New  Jersey,  77;  Pas- 
saic River,  N.  .J.,  78;  Elizabeth  River,  N.  J.,  79;  Rahway  River,  N.  J.,  80;  Raritan 
River,  N.  J.,  81;  South  River,  N.  J.,  82;  Shrewsbury  River,  N.  J.,  Keyport  Harbor, 
N.  J.,83. 

In  charge  of  Maj.  Chas.  W.  Raymond,  Corps  of  Engineers — 

Delaware  River,  Pa.  and  N.  J.,  84;  harbor  between  Philadelphia,  Pa.,  and  Camden, 
N.  J.,  86;  Schuylkill  River,  Pa.,  87;  ice  harbor  at  Marcus  Hook,  Pa.,  88;  ice  harbor 
at  head  of  Delaware  Bay,  Del.,  construction  of  iron  pier  in  Delaware  Bay,  near 
Lewes,  Del.,  89;  Delaware  Breakwater  Harbor,  Del.,  90;  Mantua  Creek,  N.  J.,  91; 
removal  of  wrecks  from  Delaware  Bay  and  River,  removing  sunken  vessels  or  craft 
obstructing  or  endaugeriug  navigation,  92;  examination  and  survey,  92. 

In  charge  of  William  F.  S.mith,  United  States  Agent,  Major  of  Engineers, 
U.  S.  Army,  Retired— 

Maurice  River,  N.  J.,  92;  Wilmington  Harbor,  Del.,  93;  ice  harbor  at  New  Castle, 
Del.,  Duck  Creek,  Del.,  74;  St.  Jones  River,  Del.,  95;  Mispilllon  Creek,  Del., 
Broadkiln  River,  Del.,  96;  inland  waterway  from  Chincoteague  Bay,  Va.,  to  Dela- 
ware Bay,  at  or  near  Lewes,  Del.,  97;  Broad  Creek,  Del.,  Susquehanna  River  above 
and  below  Havre  de  Grace,  Md.,  98;  Fairlee  Creek,  Md.,  99;  Corsica  Creek,  Md., 
Choptauk  River,  Md.,  100;  Cambridge  Harbor,  Md.,  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,  101 ;  examinations  and  surveys,  101. 

In  charge  of  Col.  Wm.  P.  Craighill,  Corps  of  Engineers — 

Channel  to  Baltimore,  Md.,  102;  James  River,  Va.,  103. 

In  charge  of  Lieut.  G.  J.  Fiebkger,  Corps  of  P^xgixeers— 

Harbor  of  Norfolk,  and  its  approaches,  Va.,  104;  approach  to  Norfolk  Harbor  and 
the  United  States  (Norf(»lk)  navy-yard  between  Lambert's  Point  and  Fort  Norfolk, 
Va.,  105;  Nanaemond  River,  Va.,  Appomattox  River,  Va.,  106;  North  Landing 
River,  Va.  and  N.  C,  107;  Currituck  Sound,  Coanjok  Bay,  and  North  River  Bar, 
N.  C,  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 
108. 

In  charge  of  Lieut.  Col.  Peter  C.  Hains,  Corps  of  Engineers — 

Potomac  River  at  Washington,  D.  C,  108;  bridge  across  Eastern  Branch  of  Potomac 
River,  D.  C,  110;  Shenandoah  River,  W.  Va.,  111. 


CONTENTS.  Ill 

In  charge  of  Mr.  S.  T.  Abert,  United  States  Agent — 

Patnxent  River,  Md.,  from  Benedict  to  HilFs  Landing,  111;  channel  at  Moont  Ver- 
non,  Ya.,  Breton  Bay,  Leonardtown,  Md.,  112;  Nomini  Creek,  Va.,  113;  harbor  at 
entrance  of  St.  Jerome's  Creek,  Md.,  Rappahannock  River,  Va.,  114;  Urbana  Creek, 
Va.,  115;  Totnsky  River,  Va.,  Mattapoui  River,  Va.,  116;  Pamiinky  River,  Va., 
117;  York  River,  Va.,  118:  Chickahominy  River,  Va.,  Staunton  RiVer,  Va.,  119; 
Dan  River,  Va.  and  N.  C,  120;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  121;  examinations  and  surveys,  121. 

In  charge  ok  Capt.  William  H.  Bixby,  Corps  of  Engineers — 

Roanoke  River,  N.  C.  and  Va.,  121;  Pamlico  and  Tar  Rivers,  N.  C,  122;  Contentnia 
Creek,  N.  C,  123;  lYent  River,  N.  C,  Neuse  River,  N.  C,  124;  inland  waterway 
between  New  Berne  and  Beaufort,  N.  C,  125;  harbor  at  Beaufort,  N.  C,  126;  in- 
land waterway  between  Beaufort  Harbor  and  New  River,  N.  C,  127;  Now  River, 
N.  C,  Black  River,  N.  C,  128;  Cape  Fear  River,  N.  C,  129  and  130;  Yadkin  River, 
N.  C,  131;  harbor  at  Georgetown,  S.  C,  Winyaw  Bay,  S.  C,  132;  examinations 
and  surveys,  133. 

In  charge  of  Capt.  Frederic  V.  Abbot,  Corps  of  Engineers — 

Charleston  Harbor,  S.  C,  134;  Lumber  River,  N.  C,  Mingo  Creek,  S.  C,  135;  Clark 
Creek,  S.C.,  Ashley  River,  S.C.,  Edisto  River,  S.C.,  136;  Salkahatchie River,  S.C., 
137;  Little  Pee  Dee  River,  S.  C,  Great  Pee  Dee  River,  S.  C,  Santee  River,  S.  C, 
138;  VVat<»ree  River,  S.  C,  Congaree  River,  S.  C,  139;  Wappoo  Cut,  S.  C,  Wacca- 
maw  River,  N.  C.  and  S.  C/,  140;  removing  sunken  vessels  or  craft  obstructing 
navigation,  141;  examinations  and  surveys,  141. 

In  charge  of  Likut.  O.  M.  Carter,  Corps  of  Engineers — 

Savannah  River  and  Harbor,  Ga.,  Savannah  River,  Ga.,  142;  Savannah  River,  above 
Angnsta,  Ga.,  Romley  Marsh,  Ga.,  143;  Altamaha  River,  Ga,,  Oconee  River,  Ga., 
144;  Ocmulgee  River,  Ga.,  145;  Brunswick  Harbor,  Ga.,  Jekyl  Creek,  Ga.,  Cum- 

.  berland  Sound,  Ga.  and  Fla.,  146;  examinations  and  surveys,  147. 

I5  charge  of  Capt.  Wm.  M.  Black,  Corps  of  Engineers — 

St.  John^s  River,  Fla.,  147;  Volusia  Bar,  Fla.,  St.  Augustine  Harbor,  Fla.,  149; 
northwest  entrance.  Key  West  Harbor,  Fla.,  150;  Caloosahatchee  River,  Fla,  151; 
Pease  River,  Fla.,  Manatee  River,  Fla.,  152;  Tampa  Bay,  Fla.,  153;  Withlacoochee 
River,  Fla.,  154;  Cedar  Keys  Harbor,  Fla.,  Suwanee  River,  Fla.,  155;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  156;  examination 
and  survey,  156. 

In  charge  of  Capt.  Philip  M.  Price,  Corps  of  Engineers — 

Apalachicola  River^  Fla.,  156;  Apalachicola  Bay,  Fla.,  157;  La  Grange  Bayou,  Fla., 
158;  Pensacola  Harbor,  Fla.,  15'.»;  C hoc ta what chee  River,  Fla.  and  Ala.,  160;  Es- 
cambia and  Conecuh  rivers,  Fla.  and  Ala.,  Flint  River,  Ga.,  161;  Coosa  River, 
Ga.  and  Ala.,  162;  Chattahoochee  River,  Ga.  and  Ala.,  164;  Tallapoosa  River,  Ala., 
Cahaba  River,  Ala.,  165;  Alabama  River,  Ala.,  166;  operating  and  care  of  locks 
and  dams  on  Coosa  River,  Ga.  and  Ala.,  167;  examination  and  survey,  167. 

In  charge  of  Maj.  A.  N.  Damrell,  Corps  of  Engineers — 

Mobile  Harbor,  Ala.,  Black  Warrior  River,  Ala.,  from  Tuscaloosa  to  Daniels  Creek, 
168;  Warrior  and  Tombigbee  rivers,  Ala.  and  Miss.,  169;  Noxubee  River,  Miss., 
171;  Pascagoula  River,  Miss.,  Biloxi  Harbor,  Miss..  172;  Pearl  River,  Miss.,  from 
Edinburg  to  Carthage,  and  from  Jackson  to  Carthage,  173;  Pearl  River,  Miss., 
below  Jackson,  174;  examinations  and  surveys,  175. 

In  charge  of  Capt.  W.  L.  Fisk,  Corps  of  Engineers— 

Inspection  of  improvement  at  South  Pass  of  the  Mississippi  River,  175 ;  Tchefuncte 
River  and  Bogue  Falia,  La.,  175;  Tickfaw  River  and  its  tributaries,  La.,  176; 
Amite  River,  La.,  Bayou  La  Fourche,  La.,  177;  Bayou  Terrebonne,  La.,  Bayou 
Plafjuemine,  La.,  178;  Bayou  Courtableau,  La.,  179;  Calcasieu  River  and  Pass, 
La,,  Sabine  River,  La.  and  Tex.,  180;  Neches  River,  Tex.,  Sabine  Pass,  Tex.,  181. 

In  charge  of  Capt.  Dan  C.  Kingman,  Corps  of  Engineers— 
Securing  mouth  of  Bayou  Plaquemine,  La.,  from  further  caving,  182. 
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In  charge  of  Maj.  Chas.  J.  Allen,  Corps  of  Engineers  — 

Entrance  to  Galveston  Harbor,  Tex.,  182;  ship  channel  in  Gfalveston  Bay,  Tex.,  183; 
Trinity  River,  Tex.,  184;  Buffalo  Bayou,  Tex.,  Aransas  Pass  and  Bay  up  to  Rock- 
port  and  Corpns  Christi,  Tex.,  harbor  at  Brazos  Santiago,  Tex.,  185;  examination 
and  survey,  186. 

WESTERN  RIVERS. 

In  charge  of  Cait.  J.  H.  Willard,  Corps  of  Engineers — 

Red  River,  La.  and  Ark.,  186;  Ouachita  and  Black  rivers,  Ark.  and  La.,  Ouachita 
River,  Ark.,  above  Camden,  188 ;  Bayou  D'Arbonne,  La.,  Little  River,  La.,  Bayou 
Bartholomew,  La.  and  Ark.,  189^  Bayou  Banf,  La.,  Tensas  River  and  Bayou  Macon, 
La.,  190;  Big  Black  River,  Miss.,  Yazo(»  River,  Miss.,  191;  Tchula  Lake,  Miss., 
Tallahatdiee  River,  Miss.,  192;  Steele's  Bayou,  Miss..  Big  Sunflower  River,  Miss., 
Big  Hatchee  River,  Tenn.,  193;  Forked  Deer  River,  Tenn.,  water  gauges  on  the 
Mississippi  River  and  itiJ  principal  tributaries,  194;  Cypress  Bayou  and  the  lakes 
between  Jefferson,  Tex.,  and  Slireveport,  La.,  195. 

In  charge  of  Capt.  H.  S.  Taber,  Corps  of  Engineers — 

Red  River,  above  Fulton,  Ark.,  195;  Little  Rt^d  River,  Ark.,  removing  obstructions 
in  Arkansas  River,  Ark.  and  Kans.,  196;  Arkansas  River,  Ark.,  197;  Petit  Jean 
River,  Ark.,  198;  Fourche  River,  Ark.,  White  River,  Ark.,  199;  Cache  River,  Ark., 
Black  River.  Ark.  and  Mo.,  200;  Black  River,  Mo.,  St.  Francis  River,  Ark.,  201; 
St.  Francis  River,  Mo.,  Little  River,  Mo.  and  Ark.,  202. 

In  charge  of  Maj.  A.  M.  Miller,  Corps  of  Engineers— 

Removing  snags  and  wrecks  from  Mississippi  River,  Mississippi  River  between 
Ohio  and  Illinois  rivers,  203;  Gasconade  River,  Mo.,  Osage  Kiver,  Mo.,  205;  sur- 
vey, 206. 

In  charge  of  Maj.  E.  H.  Ruffner,  Corps  of  Engineers — 

Mississippi  River  between  Des  Moines  Rapids  and  mouth  of  the  Illinois  River,  206. 

In  charge  of  Maj.  Alexander  Mackenzie,  Corps  of  Engineers — 

Operation  of  snag  boats  and  dredge  boats  on  Upper  Mississippi  River,  207 ;  Missis- 
sippi River  from  Minneapolis  to  Des  Moines  Rapids,  Des  Moines  Rapids,  Mississippi 
River,  208 ;  operating  and  care  of  Des  Moines  Rapids  Canal,  Mississippi  River,  dry 
dock  at  Des  Moines  Kapids  Canal,  harbor  of  refuge  on  Lake  Pepin,  at  Stockholm, 
Wis.,  209. 

In  charge  of  Maj.  William  A.  Jones,  Corps  of  Engineers — 

Mississippi  River  above  Falls  of  St.  Anthony,  Minn.,  210;  reservoirs  at  headwaters  of 
Mississippi  River,  211 ;  Chippewa  River,  including  Yellow  Banks,  Wis.,  St.  Croix 
River,  Wis.  and  Minn.,  212;  Siiunesota  River,  Minn.,  213;  Red  River  of  the  North, 
Minn,  and  Dak.,  214;  surveys  for  reservoirs  at  the  sources  of  the  Mississippi,  St. 
Croix,  Chippewa,  and  Wisconsin  rivers,  Yellowstone  River,  Mont,  and  Dak.,  gaug- 
ing Mississippi  River  at  or  near  St.  Paul,  Minn.,  215. 

In  charge  of  Lieut.  Col.  J.  W.  Barlow,  Corps  of  Engineers — 

Tennessee  River,  216;  French  Broad  River,  Tenn.,  219;  Hiawassee  River,  Tenn., 
Clinch  River,  Tenn.,  220;  Cumberland  River,  Tenn.  and  Ky.,221;  South  Fork  of 
Cumberland  River,  Kv.,  222;  Caney  Fork  River,  Tenn.,  examination  and  survey, 
223. 

In  charge  of  Lieut.  Col.  William  E.  Merrill,  Corps  of  Engineers — 

Ohio  River,  224 ;  operating  and  care  of  Davis  Island  Dam,  Ohio  River,  Monongahela 
River,  W.  Va.  and  Pa.,  operating  and  care  of  locks  and  dams  No.  8  and  9,  Monon- 
gahela  River,  purchase  of  lock  and  dam  No.  7,  Monongahela  River,  226;  Allegheny 
River,  Pa.,  dam  at  Kerr's  Island.  Allegheny  River,  ice  harbor  at  mouth  of  Muskin- 
gum River,  Ohio,  227;  Muskinji^iim  River,  Ohio,  operating  and  care  of  locks  and 
dams  on  Muskingum  River,  Ohio,  228. 
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Ik  charge  of  Capt.  Edw.  Magui&e,  Corps  of  Enoineers— 

FaUs  of  the  Ohio,  LooisTilley  Ky.,  229;  Indiana  Chnte,  Falls  of  the  Ohio  Riyer^  oper- 
ating and  care  of  Lonisville  and  Portland  Canal,  230;  Wabash  River,  Ind.  and 
m.,  231;  White  River,  Ind.,  232. 

In  charge  of  Col.  William  P.  Craighill,  Corps  of  Engineers— 

Great  Kanawha  River,  W.  Va.,  232:  operating^ a&d  care  of  locks  and  dams  o^  Great 
Kanawha  River,  W.  Va.,  233;  Elk  River,  W.  Va.,  Gauley  River,  W.  Va.,  234; 
New  River  ftom  the  mouth  of  Wilson,  in  Grayson  County,  Va.,  to  the  mouth  of 
Greenbrier  River,  W.  Va.,  235. 

In  charge  of  Maj.  D.  W.  Lockwood,  Corps  of  Engineers — 

Tradewater  River,  Ky.,  236;  oper.ating  and  keeping  in  repair  the  locks  and  dams  on 
Green  and  Barren  rivers,  Ky.,  Kentucky  River,  Ky.,  237;  operating  and  keeping 
in  repair  the  locks  and  dams  on  Kentucky  River,  Ky.,  Licking  River,  Ky.,  from 
Farmer's  to  West  Liberty,  238;  Big  Sandy  River,  W.  Va.  and  Ky.,  Guyandotte 
River,  W.  Va.,  239;  Little  Kanawha  River,  W.  Va.,  Buckhannou  River,  W.  Va.,  240. 

LAKE  HARBORS  AND  RIVERS. 

In  charge  of  Maj.  James  B.  Quinn,  Corps  of  Engineers — 

• 

Harbor  at  Grand  Marais,  Minn.,  harbor  at  Agate  Bay,  Minn.,  241;  harbor  at  Duluth, 
Minn.,  242;  harbor  at  Superior  pay  and  St.  Louis  Bay,  Wis.,  243;  harbor  at  Ash- 
land, Wis.,  harbor  at  Ontonagon,  Mich.,  244;  Eagle  Harbor,  Mich.,  h*rbor  at 
Marquette,  Mich.,  245;  harbor  of  refuge  at  Grand  Marais,  Mich.,  establishment 
and  maintenance  of  harbor  lines  in  Portage  Lake,  Mich.,  246;  examinations  and 
surveys,  247. 

In  charge  of  Maj.  Charles  E.  L.  B.  Davis,  Corps  of  Engineers — 

Manistique  Harbor,  Mich.,  247;  Cedar  River  Harbor,  Mich.,  Menomonee  Harbor, 
Mich,  and  Wis.,  248;  Oconto  Harbor,  Wis.,  Pensaukee  Harbor,  Wis.,  249;  Green 
Bay  Harbor,  Wis.,  harbor  of  refuge  at  entrance  of  Sturgeon  Bay  Canal,  Wis.,  250; 
Ahnapee  Harbor,  Wis.,  Kewaunee  Harbor,  Wis.,  251;  Two  Rivers  Harbor,  Wis., 
Manitowoc  Harbor,  Wis.,  252;  Sheboygan  Harbor,  Wis.,  Port  Washington  Har- 
bor, Wis.,  253;  harbor  of  refuge  at  Alilwankee  Bay,  Wis.,  Milwaukee  Harbor,' 
Wis.,  254;  Racine  Harbor,  Wis.,  255;  Kenosha  Harbor,  Wis.,  Waukegan  Harbor, 
111.,  256;  Fox  and  Wisconsin  rivers.  Wis.,  2.57;  operating  and  care  of  locks  and 
dams  on  Fox  l^iver.  Wis.,  258;  examinations  and  surveys,  259. 

In  charge  of  Capt.  W.  L.  Marshall,  Corps  of  Engineers — 

Chicago  Harbor,  111.,  259;  Calumet  Harbor,  111.,  260;  Illinois  River,  111.,  261;  operat- 
ing and  care  of  La  Grange  Lock,  Calumet  River,  111.  and  Ind.,  262;  location  of  the 
Illinois  and  Mississippi  Canal,  263. 

In  charge  of  Maj.  William  Ludlow,  Corps  of  Engineers — 

Charlevoix  Harbor  and  entrance  to  Pine  Lake,  Mich.,  264 ;  Frankfort  Harbor,  Mich,, 
265;  harbor  of  refuge  at  Portage  Lake,  Mich.,  Manistee  Harbor,  Mich.,  266;  Lud- 
ingtou  Harbor,  Mich.,  267;  Pentwater  Harbor,  Mich.,  White  River  Harbor,  Mich., 
268;  Muskegon  Harbor,  Mich.,  269;  Grand  Haven  Harbor,  Mich.,  270;  Black  Lake 
Harbor,  Mien.,  Saugatuck  Harbor,  Mich.,  271;  South  Haven  Harbor,  Mich.,  St. 
Joseph  Harbor,  Mich.,  272;  St.  Joseph  River,  Mich.,  Michigan  City  Harbor,  Ind., 
273;  examination  and  survey,  274. 

In  charge  of  Col.  O.  M.  Poe,  Corps  of  Engineers— 

St.  Mary's  River,  Mich.,  275;  operating  and  care  of  St.  Mary's  Falls  Canal,  Mich., 
dry  dock  at  St.  Mary's  Falls  Canal,  Mich.,  276;  Hay  Lake  Channel,  St.  Marv's 
River,  Mich.,  277;  harbor  at  Cheboygan,  Mich.,  harbor  at  Thunder  Bay,  Mich., 
278;  harbor  at  An  Sable,  Mich..  279;  Saginaw  River,  Mich.,  280;  h&rbor  of  refuge 
at  Sand  Beach,  Lake  Huron,  Mich.,  281;  mouth  of  Black  River,  Mich..  St.  Clair 
Flats  Canal,  Mich.,  283;  operating  and  care  of  St.  Clair  Flats  Canal,  Mien.,  Grosse 
Pointe  Channel,  Mich.,  285;  Clinton  River,  Mich.,  286;  Detroit  River,  Mich.,  287; 
Rouge  River,  Mich.,  288;  examination  and  survey,  289. 
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In  chabgk  of  Maj.  L.  Cooper  Overman,  Corps  op  Engineers — 

Monroe  Harbor,  Mich.,  289:  Toledo  Harbor,  Ohio,  290;  Port  Clinton  Harbor,  Ohio, 
Sandusky  City  Harbor,  Ohio,  291 ;  Sandusky  River,  Ohio,  292 ;  Huron  Harbor,  Ohio, 
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bor at  New  Castle,  Del.,  921;  Duck  Creek,  Del.,  923;  St.  Johns  River,  Del.,  925; 
Mispillion  Creek,  Del.,  927;  Broadkiln  River,  Del.,  928;  inland  waterway  from 
Chincoteague  Bay,  Va.,  to  Delaware  Bay,  at  or  near  Lewes,  Del.,  930;  Broad 
Creek,  Del.,  933;  Susquehanna  River  above  and  below  Havre  de  Grace,  Md.,  984; 
Fairlee  Creek,  Md.,  936;  Corsica  Creek,  Md.,  937;  Choptank  River,  Md.,  938;  har- 
bor at  Cambridge,  Md.;  940;  removing  sunken  vessels  or  craft  obstructing  ot  en- 
dangering navigation.  942. 

Examinations  and  Surveys. — Appoquinimink  Creek,  Del.,  943;  Wicomico  River, 
Md..  947 ;  North  East  River,  Md.,  951:  Chester  River  between  Crumpton  and  Jones' 
Landing,  Md.,  954;  Manokm  River,'  Md.,  959;  Elk  River,  Md.,  965;  Onancook 
Harbor,  Va.,  968;  harbor  of  Cape  Charles  City  and  approaches  by  Cheuton  Inlet, 
Va.,971;  Chincoteague  lulot,  Va.,  980. 

APPENDIX   I. 

REPORT  OF  COL.  WILLIAM    P.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

Improvements.— Patapsco  River  and  channel  to  Baltimore,  Md.,  987;  James  River, 

Va.,  992. 
Harbor  Lines.— Establishment  of  harbor  lines  in  James  River  ftom  Richmond  to 

City  Point,  Va.,  1012. 
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APPENDIX  J. 

REPORT  OF  LIEUT.  G.  J.  FIEBEGER,  CORPS  OF  ENGINEERS. 

IMPROA'^MKXTS. — Harbor  at  Norfolk  and  its  approaches,  Va.,  1021 ;  approach  to  Nor- 
folk Harbor  and  United  States  (Norfolk)  navy-yard,  between  Lambert's  Point  and 
Fort  Norfolk,  Va.,  1023;  Nansemond  River,  Va.,  1024;  Appomattox  River,  Va., 
1Q25:  North  Landing  River,  Va.  and  N.  C,  Currituck  Sound,  Coanjok  Bay,  and 
North  River  Bar,  N.  C,  1027;  removing  sunken  vessels  or  craft  obstructing  or  en- 
dangering navijration.  1029. 

Harbor  Lixes. — Establishment  of  harbor  lines  of  Norfolk  and  Portsmouth  harbors 
and  vicinity,  Va.,  1030. 

PAE^   11. 
APPENDIX  K. 

REPORT  OF  LIEUT.  COL.  PETER  C.  HAIXS,  CORPS  OF  ENGINEERS. 

Impbovkmrnts. — Potomac  River  at  Washinjjton,  D.  C,  1037;  construction  of  bridge 
across  Eastern  Branch  of  Potomac  River,  D.  C,  1048 ;  special  report  on  Shenandoah 
River,  W.  Va.,  1050. 

APPENDIX  L. 

REPORT  OF  MR.  S.  T.  ABERT,  UNITED  STATES  AGENT. 

bfpR0\^MENT8. — Patuxent  River,  Md.,  1060;  channel  at  Mount  Vernon,  Va.,  1061; 
Breton  .Bay,  Leonardtown,  Md.,  1062;  Nomini  Creek,  Va.,  1063;  harbor  at  entrance 
of  St.  Jerome's  Creek,  Md.,  1064;  Rappahannock  River.  Va.  (including  Urbana 
Creek),  1065;  Totusky  River,  Va.,  1071;  Mattaponi  River,  Va.,  1072;  Pamunky 
River,  Va.,  1074;  York  River,  Va.,  1076;  Chickahominy  River,  Va.,  1079;  Staun- 
ton River,  Va.  (from  Pig  River  to  Randolph),  1081;  Dan  River,  N.  C.  and  Va., 
1083;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1084. 

£XAXiXATioN8  AND  SURVEYS. — Chickahomiuy  Creek  (River),  Va.,  1085;  Occoquan 
Creek,  Va.,  1089;  Aqnia  Creek,  Va.,  1096. 

APPENDIX  M. 

REPORT  OF  CAPT.  WILLIAM  H.  BIXBY,  CORPS  OF  ENGINEERS. 

Impbovsments. — Roanoke  River,  N  C.  and  Va.,  1106;  Pamlico  and  Tar  rivers,  N.C., 
1112;  Contentnia  Creek,  N.  C,  1115;  Trent  River,  N.  C,  1119;  Neuse  River,  N.  C, 
1122;  inland  waterway  between  New  Berne  and  Beaufort,  N.  C,  1127;  harbor  at 
Beaufort,  N.  C,  1131;'inlaud  waterwav  between  Beaufort  Harbor  and  New  River, 
N.C.,  1138;  New  River.  N.  C,  1141;  Black  River,  N.  C,  1145;  Cape  Fear  River, 
above  Wilmington,  N.  C,  1148;  Cape  Fear  River,  at  and  below  Wilmington,  N.  C, 
1152;  Yadkin  River,  N.  C,  1161;  harbor  at  Georgetown,  S.  C,  1165;  Winyaw  Bay, 
8.  C,  1169. 

Examinations  and  Survkys. — Roanoke  River,  Va.,  from  Clarksville  to  Eaton  Falls, 
1175;  Fishing  Creek,  N.  C,  1179;  North  East  River  (Cape  Fear),  N.  C,  1181; 
Shallotte  River,  N.  C,  1184. 

APPENDIX  N. 

REPORT  OF  CAPT.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

IMPB0VKMKNT8.— Charleston  Harbor,  8.  C,  1190;  Lumber  River,  N.  C,  1198;  Mingo 
Creek,  S.  C,  1200;  Clark  Creek,  S.  C,  1203;  Ashley  River,  S.  C,  1205;  Edisto 
River,  S.  C,  1206;  Salkahatchie  River,  S.  C,  1209;  Little  Pee  Dee  River,  S.  C, 
1212;  Great  Pee  Dee  River,  S.  C,  1215;  Santee  River,  S.  C,  1218;  Wateree  River, 
8.  C,  1222;  Congaree  River.  S.  C,  1224;  Wappoo  Cut,  S.  C,  1227;  Waccamaw 
River,  N.  C.  and  S.  C,  1229;  removing  sunken  vessels  or  craft  obstructing  or  en- 
dangering navigation,  1233. 

ExAMiKATiONS  AND  SURVEYS. — Beaufort  River,  S.  C,  1234;  Owendaw  and  Wando 
rivers  and  other  waters  and  water  routes  connecting  Bull's  Bay  and  the  harbor  of 
Charleston,  S.  C.,  1239. 
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APPENDIX  O. 

REPORT  OF  LIEUT.  O.  M.  CARTER,  CORPS  OF  ENGINEERS. 

Improvements.— Savaiinah  Harbor  and  River,  Ga.,  1245 ;  Savanuak  River,  Ga.,  132^ 
Savannah  River  above  Augusta,  Ga.,  1365;  Rom  ley  Marsh,  Ga.,  1367;  Altamab 
River,  Ga.,  1369;  Oconee  River,  Ga.,  1388;  Ocmulgee  River,  Ga.,  1395;  Brunswic 
Harbor,  Ga.,  1404;  Jekyl  Creels,  Ga.,  1420;  Cumberland  Sound,  Ga.  andFla.,  142: 

Examinations  and  Surveys. — Oconee  River,  Ga.,  1430;  Ocmulgee  River,  Ga.,  14K 
Savannah  River  above  Augusta,  Ga.,  and  protection  of  Augusta  from  floods,  148' 

Harbor  Lines. — Estalrttshment  of  harbor  lines  at  Femandina  Harbor,  Fla.,  1545. 

APPENDIX  P. 

REPORT  OF  CAPT.  WILLIAM  M.  BLACK,  CORPS  OF  ENGINEERS. 

Improvements.— St.  John's  River,  Fla.,  1549;  Volusia  Bar,  FJa.,  1564;  harbor  at  S 
Augustine,  Fla.,  1566;  northwest  entrance  to  Key  West  Harbor,  Fla.,  1578 ;  Caloosi 
hatchie  River,  Fla.,  1596;  Pease  River,  Fla.,  1600;  Manatee  River,  Fla.,  160i 
Tampa  Bay,  Fla.,  1604;  Withlacoochie  River,  Fla.,  1606;  harbor  at  Cedar  Key 
Fla.,  1609;  Snwanee  River,  Fla.,  1611;  removing  sunken  vessels  or  crafc  obstmc 
ing  or  endangering  navigation,  1614. 

Examination  and  Survey.— Sarasota  Bay,  Fla.,  1615. 

APPENDIX  Q. 

REPORT  OF  CAPT.  PHILIP  M.  PRICE,  CORPS  OF  ENGINEERS. 

Improvements.— Apalachicola  River,  Fla.,  1621 ;  Apalachicola  Bay,  Fla.,  1623;  I 
Grange  Bayou,  Fla.,  1625;  Pensacola  Harbor,  Fla.,  1627;  Choctawhatchee  Rive 
Fla.  and  Ala.,  1631 ;  Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  1631 ;  Flint  Rive 
Ga.,  1637;  Coosa  River,  Ga.  and  Ala.,  1640:  Chattahoochee  River,  Ga.  and  Ala 
1645;  Tallapoosa  River,  Ala.,  1649;  Cahaba  Kiver,  Ala.,  1651 ;  Alabama  River,  Ala 
1654 ;  operating  and  care  of  canals  and  other  works  of  navigation  on  the  Coo( 
River,  Ga.  and  Ala.,  1658. 

Examination  and  Survey. — Coosa  River,  Ala.,  from  the  rapids  at  Wetumka,  1 
connect  with  the  improvements  already  completed  on  said  river  above  the  T€ 
Islands,  1658. 

APPENDIX  R. 

REPORT  OF  MAJ.  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS. 

Improvements.— Mobile  Harbor,  Ala.,  1692;  Black  Warrior  River,  Ala.,  1696;  Wa 
rior  and  Tombigbee  rivers,  Ala.  and  Miss.,  1698;  Noxubee  River,  Miss.,  1704;  Pa 
cagoula  River,  Miss.,  1706;  Biloxi  Harbor,  Miss.,  1709;  Pearl  River,  Miss.,  betwe< 
Edinburgh  and  Carthage,  1711;  Peairl  River,  Miss.,  from  Jackson  to  Carthag 
1713;  Pearl  River,  Miss.,  below  Jackson,  1714. 

Examinations  and  Surveys. — Warrior  River,  Ala.,  from  Tuscaloosa  to  Demopoli 
Tombigbee  River,  Ala.  and  Miss.,  from  its  mouth  up  to  Vienna,  and  Tombigb 
River  between  Vienna  and  Cotton  Gin,  1716 ;  Sipsey  River,  Ala.,  from  the  Toi 
bigbee  River  at  Vienna  to  Texas,  with  a  view  of  easy  transportation  of  coal,  172 
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REPORT  OF  CAPT.  W.  L.  FISK,  CORPS  OF  ENGINEERS. 
Inspection  of  the  improvement  at  the  South  Pass  of  the  Mississippi  River,  1725. 

APPENDIX  T. 

REPORT  OF  CAPT.  W.  L.  FISK,  CORPS  OF  ENGINEERS. 

Improvements. — Tchefuncte  River  and  Bogue  Falia,  La.,  1737;  Tickfaw  River  ai 
its  tributuaries,  La.,  1739;  Amite  River.  La.,  1740;  Bayou  La  Fourche,  La.,  174 
Bayon  Terre  Bonne,  La.,  1745;  Bayou  Plaquemine,  La.,  1746;  Bayou  Courtablea 
La',  1747;  Calcasieu  River  and  Pass,  La.,  1750;  Sabine  River,  La,  and  Tex.,  175 
Neche«  River,  Tex.,  Sabine  Pass,  Tex.,  1753. 
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REPORT  OF  CAPT.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS. 

Improvement. — Securing  mouth  of  Bayou  Plaquemine,  La.,  from  further  caving. 
I        1761. 

APPENDIX  V. 

REPORT  OF  MAJ.  CHA8.  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Impbovbments. — Entrance  to  Galveston  Harbor,  Tex.,  1767 ;  deep  harbor  on  north- 
vest  coast  of  Gulf  of  Mexico,  1781;  ship-channel  in  Galveston  Bay,  Tex.,  1797; 
Trinity  River,  Tex.,  1802;  Buffalo  Bayou,  Tex.,  1807;  Aransas  Pass  and  Bay,  up  to 
Rockport  and  Corpus  Christi,  Tex.,  1810;  harbor  at  Brazos  Santiago,  Tex.,  1812. 

Examination  and  Survey. — Removal  of  bar  at  mouth  of  Cedar  Bayou,  where  it 
empties  into  Galveston  Bay,  Tex.,  1815. 
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REPORT  OF  CAPT.  JOSEPH  H.  WIj:.LARD,  CORPS  OF  ENGINEERS. 

Improvements. — Red  River,  La.  and  Ark.,  1820;  Ouachita  and  Black  Rivers,  Ark. 
and  La.,  1871:  Ouachita  River,  Ark.,  above  Camden,  1878;  Bavou  D'Arbonne,  La., 
1879;  Little  6iver,  La.,  1881;  Bayou  Bartholomew,  La.  and  Ark.,  1882;  Bayou 
Bceuf,  La.,  1885;  Tensas  River  and  Bayou  Macon,  La.,  1888;  Bii(  Black  River,  Miss., 
1890;  Yazoo  River,  Miss.,  1892;  Tchula  Lake,  Miss.,  18^6;  Tallahatchee  River, 
Miss.,  1897 ;  Steele's  Bayou,  Miss.,  1900 ;  Big  Sunflower  River,  Miss.,  1901 ;  Big  Hat- 
chee  River,  Tenn.,  1904;  Forked  Deer  River,  Tenn.,  1906;  water-gauges  on  the 
Mississippi  River  and  its  principal  tributaries,  19^)8;  special  report  on  Cypress 
Bayou  and  the  lakes  between  Jefferson,  Tex.,  and  Shreveport,  La.,  1914. 

APPENDIX  X. 

REPORT  OF  CAPT.  H.  S.  TABER,  CORPS  OF  ENGINEERS. 

biPROVEMENTS.— Red  River  above  Fulton,  Ark.,  1925;  Little  Red  River,  Ark.,  1927; 
removing  obstructions  in  Arkansas  River,  Ark.,  1928;  Arkansas  River,  Ark.,  1932; 
Petit  Jean  River,  Ark.,  1939;  Fqurche  River,  Ark.,  1941;  White  River,  Ark.,  1942; 
Cache  River,  Ark.,  1946;  Black  River,  Ark.  and  Mo.,  1948;  Black  River,  Mo.,  1950: 
St.  Francis  River,  Ark.,  1952;  St.  Francis  River,  Mo.,  1954;  Little  River,  Mo.  and 
Ark.,  1956. 
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REPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

Improvements. — Removing  sna^s  and  wrecks  from  the  Mississippi  River,  1959;  Mis- 
sissippi River  between  the  Ohio  and  Illinois  rivers,  1964;  Gasconade  River,  Mo., 
1989;  Osage  River,  Mo.,  1992. 

Survey. — Osage  River,  Mo.,  from  its  mouth  to  the  first  shoal,  and  5  miles  above  the 
same,  1995. 
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REPORT  OF  MAJ.  E.  H.  RITFFNER,  CORPS  OF  ENGINEERS. 

Improvement. — Mississippi  River,  between  the  Dch  Moines  Rapids  and  the  mouth 

of  the  Illinois  River,  20&. 
Harbor  Lines. — Establishment  of  harbor  lines  of  Quincy  Bay,  111.,  2010. 
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REPORT  OF  MAJ.  ALEXANDER  MACKENZIE,  CORPS  OF  ENGINEERS. 

IVPRoVEMENTS. — Operating  snag  boats  and  dredge  boats  on  the  Upper  Mississippi 
River,  2021;  Mississippi  River  from  Minneapolis  to  Des  Moines  Rapids,  2033;  Des 
Moines  Rapids,  Mississippi  River.  2060;  operating  and  care  of  Des  Moines  Rapids 
Canal,  2064;  dry  dock  at  Des  Moines  Rapids  Canal,  2070;  harbor  of  refuge  on  Lake 
Pepin,  at  Stockholm,  Miss.,  2072. 
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APPENDIX  B  B. 

REPORT  OF  MAJ.  WILLIAM  A.  JONES,  CORPS  OF  ENGINEERS. 

IMPROVEMENTS.—Mississippi  River  above  th«  Falls  of  St.  Anthony,  Minn.,  2077; 
repervoirs  at  headwaters  of  the  Mi8sis8ix)pi  River,  2080;  Chippewa  River,  including 
Yellow  Banks,  Wis.,  2084;  St.  Croix  River,  Wis.  and  Minn.,  2087;  Minnesota  River, 
Blinn.,  2090;  Red  River  of  the  North,  Minn,  and  Dak.,  2093^  surveys  for  reservoirs 
at  the  sources  of  the  Mississippi,  St.  Croix,  Chippewa,  and  Wisconsin  rivers,  Yellow- 
stone River,  Mont,  and  Dak.,  2098;  gauging  Mississippi  River  at  or  near  St.  Paul, 
Minn.,  2099. 

APPENDIX  C  C. 

REPORT  OF  LIEUT.  COL.  J.  W.  BARLOW,  CORPS   OF  ENGINEERS. 

Improvkmexts. — Tennessee  River,  2111;  French  Broad  River,  Tenn,,  2127;  Hiawas- 
see  River,  Tenn.,  2130;  Clinch  River,  Tenn.,  2131;  Cumberland  River,  Tenn,  and 
Ky.,  2133;  South  Fork  of  Cumberland  River.  Ky.,  2148;  Cauey  Fork  River,  Tenn., 
2149. 

Examination  and  Survey. — Lower  Cumberland^ River,  Tenn.,  from  Nashville  to  its 
mouth,  to  ascertain  if  necessary  to  establish  locks  and  dams,  215L 
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REPORT  OF  LIEUT.  COL.  WILLIAM  E.  MERRILL,  CORPS  OF  ENGINEERS. 

IMPHOVEMENTS. — Ohio  River,  2164;  report  on  Livingston  Point,  Ky.,  2183;  operating 
and  care  of  Davis  Island  Dam,  Ohio  River,  2186;  Monongahela  River,  W^.  Va.  and 
Pa.,  2190;  operating  and  care  of  Locks  and  Dams  Nos.  8  and  9,  Monongahela  River, 
2192 ;  purchase  of  Lock  and  Dam  No.  7,  Monongahela  River,  2193;  Alle^heuv  River, 
Pa.,  2]i>4 ;  dam  at  Herr's  Island,  Allegheny  River,  ice  harbor  at  mouth  of  MusKingum 
River,  Ohio,  2198;  Muskingum  River,  Ohio,  2200;  operating  and  care  of  locks  and^ 
dams  on  Muskingum  River,  Ohio,  2101. 
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REPORT  OF  CAPT.  EDWARD  MAGUIRE,  CORPS  OF  ENGINEERS. 

Improvements. — Falls  of  the  Ohio  River,  Louisville,  Ky.,  2111;  Indiana  Chute, 
Falls  of  the  Ohio  River,  2215;  operating  and  care  of  Louisville  and  Portland  Canal, 
2221;  Wabash  River,  Indiana  and  Illinois,  2229;  White  River,  lud.,  2234. 

APPENDIX  F  F. 

REPORT  OF  COL.  WILLIAM  P.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

Improvements.— Great  Kanawha  River,  W.  Va.,  2237;  operating  and  care  of  locks 
and  dams  on  Great  Kanawha  River,  W.  Va.,  2246;  Elk  River,  W.  Va.,  2247;  Gaiiley 
River,  W.  Va.,  2248;  New  River,  Va.  and  W.  Va.,  2249. 

APPENDIX  G  G. 

REPORT  OF  MAJ.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS. 

Improvements. — Tradewater  River,  Ky.,  2253;  operating  and  keeping  in  repair 
locks  and  dams  on  the  Green  and  Barren  rivers,  Ky.,  2255;  KentucKv  River.  Kv 
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APPENDIX  H  H. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

IxpROVSM«KTS. — Harbor  at  Grand  Marais,  Minn.,  2283;  harbor  at  Agate  Bay,  Minn., 
228S;  harbor  at  Dnlnth,  Minn.,  2285;  harbor  at  Superior  Bay  and  St.  Lonis  Bay, 
Wis.,  2291;  harbor  at  Ashland,  Wis.,  2295;  harbor  at  Ontonagon,  Mich..  2297: 
Eagle  Harbor,  Mich.,  2299;  harbor  at  Marqnette,  Mich.,  2300;  harbor  of  refuge  at 
Grand  Marais,  Mich.,  2903. 

Examinations  and  Surveys.— Minnesota  Point,  at  Superior,  at  the  west  end  of 
Lake  Superior,  Wis,  2306;  Duluth,  Minn.,  2310. 
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Mich.,  2323. 
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REPORT  OF  MAJ.  CHARLES  E.  L.  B.  DAVIS,  CORPS  OF  ENGINEERS. 

iMPROviSMBNTS.^Manistique  Harbor,  Mich.,  2326;  Cedar  Rirer  Harbor,  Mich.,  2327; 
Menomonee  Harbor,  Mich,  and  Wis..  2328:  Oconto  Harbor,  Wis.,  2330;  Pensaukee 
Harbor,  Wis.,  2333;  Green  Bay  Harbor,  Wis.,  2334;  harbor  of  refuge  at  entrance  of 
Sturgeon  Bay  Canal,  Wis.,  2336;  Ahnapee  Harbor,  Wis.,  233S;  Kewaunee  Harbor, 
Wis.,  2340;  Two  Rivers  Harbor,  Wis.,  2342;  Manitowoc  Harbor,  Wis.,  2343;  She- 
boyrai  Harbor,  Wis.,  2346;  Port  Washington  Harbor,  Wis.,  2349;  harbor  of  refuge 
at  Milwaukee  Bay,  Wis.,  2351;  Milwaukee  Harbor,  Wis.,  2353;  Racine  Harbor^ 
Wis.,  2366;  Kenosha  Harbor,  Wis.,  2360;  Waukegan  Harbor,  HI.,  2361;  Fox  and 
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Examinations  and  Surveys. — Harbor  at  mouth  of  Fond  du  Lac  River,  in  Lake 
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Lndington  &.  Co.^s  Mill,  Wis.,  2394.  \ 
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REPORT  OF  CAPT.  W.  L.  MARSHALL,  CORPS  OF  ENGINEERS. 

biPKOVSMENTS. — Chicago  Harbor,  111.,  2399;  Calumet  Harbor,  111.,  2404 j  Illinois 
Biver.  111.,  2407;  operating  and  care  of  La  Grange  Lock,  on  the  Illinois  River,  HI., 
2574;  Calumet  River,  HI.  and  Ind.,  2576;  location  of  Illinois  and  Mississippi  Canal,. 
25!JO. 
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REPORT  OF  MAJ.  WILLIAM  LUDLOW,  CORPS  OF  ENGINEERS. 
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REPORT 


OF 


THE     CHIEF    OF    ENGINEERS, 

UNITED    STATES    ABMY. 


Office  of  the  Chief  of  Enoineebs, 

United  States  Abmy, 
Washingtonj  D.  0.,  October  4, 1890. 

Sm:  I  have  the  honor  to  present  for  yonr  information  the  following 
report  upon  the  duUe8  and  operations  of  the  Engineer  Department  for 
the  fiscal  year  ending  June  30, 1890 : 

officers  of  the  corps  of  engineers. 

The  namber  of  officers  holding  commissions  in  the  Corps  of  Etigi- 
neers,  U.  8.  Army,  at  the  end  of  the  fiscal  year  was  112. 

Since  the  last  annual  report  the  Corps  has  lost  two  of  its  officers, 
GapL  Eugene  Griffin  and  Lieut.  Irving  Hale,  by  resignation  October  5, 
1B89,  and  April  1,  1890,  respectively. 

On  the  30th  of  June,  1890,  the  officers  were  distributed  as  follows : 

Commanding  the  Corps  of  Engineers  and  the  Engineer  Department 1 

Office  of  the  Chief  of  Engineers 3 

Board  of  Engineers,  fortifications,  river  and  harbor  works,  and  Division  Engineer  1 

Board  of  Engineers,  Board  of  Ordnance  and  Fortification,  and  Division  Engineer  I 
Board  of  Engineers,  Mississippi  River  Commission,  Division  Engineer,  and  Board 

of  Visitors 1 

Board  of  Engineers,  fortifications,  river  and  harbor  works,  and  Board  of  Visitors  2 

fortifications,  river  and  harbor  works,  and  Division  Engineers 2 

Public  Buildings  and  Grounds,  Mississippi  River  Commission,  and  Missonri  River 

Commission 1 

Waahingtori  Aqneduct 1 

JJverand  harbor  works 33 

Fortifications,  and  river  and  harbor  works 22 

•ittiaaippi  River  Commission,  and  MiHsuuri  River  Commission 1 

fortifications,  Post  of  Willets  Point,  Engineer  School  of  Application,  and  Bat- 
talion of  Engineers 1 

Hirer  and  harbor  works,  and  Missouri  River  Commission 1 

Battalion  of  Engineers,  and  Engiueur  School  of  Application 14 

^iasigaippi  River  Commission.... I 

Fortifications - ^ 1 

BatUlion  of  Engineers 2 

^are  of  absence 2 

Sick  leave  of  absence 1 

^capacitated  for  active  service  and  on  indefinite  leave  of  absence I 

Detached,  with  Board  of  Commissioners  of  the  Dintrict  of  Columbia,  at  Military 
Academy,  with  Genera)  Cominaudiiig  Military  Depiirtmeut,  with  Light-House 

Establishment,  as  military  attaches,  and  with  Missouri  River  Commission 19 
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The  officers  detached  were  on  duty  as  follows : 

Lieut.  Col.  Henry  M,  Robert,  Engineer  CommisHionnr  of  the  District  of  Colnmbia  1 

Lient.  Col.  John  M.  Wilson,  Superintendent  Military  Academy .—  1 

Maj.  Garrett  J.  Lydecker,  Engineer  Officer,  Department  of  the  Columbia 1 

Maj.  David  P.  Heap,  engineer  third  light-house  district ^ ' 

Maj.  William  S.  Stanton,  engineer  first  and  second  light-honse  districts 1 

Maj.  James  C.  Post,  military  attach^  to  United  States  legation  at  London. ......  1 

Maj.  James  F.  Gregory,  engineer  secretary  of  the  Light-House  Board 1 

Capt.  John  C.  Mallery,  engineer  tilth  and  sixth  light- house  districts 1 

Capt.  Frederick  A.  Maban,  engineer  fonrth  light-bouse  district 1 

Capts.  William  T.  Rossell  and  James  L.  Lusk,  assistaots  to  Engineer  Commis- 
sioner of  District  of  Columbia S 

Capts.  George  McC.  Derby  and  Lieut,  John  Bidclle,  on  duty  with  Company  E, 

Battalion  of  Engineers,  and  at  Military  Academy i 

Capt.  Theodore  A.  Bingham,  military  attach^to  UnitedStates  legation  at  Berlin  1 

Lieut.  John  Millis,  assistant  to  engineer  third  light-honse  district 1 

Lients.  Lansing  H.  Beach  and  Joseph  E.  Knhn,  on  duty  at  Military  Academy.. .  ^ 
Lieut.  James  C.  Sanford,  secretary  and  disbursing  officer  of  Missouri  River  Com- 
mission  .--- 

Lient.  Hiram  M.  Chittenden,  on  duty  with  Missouri  River  Commission 

SEA-COAST  DEFENSES. 

At  the  close  of  the  fiscal  year  eudinfif  June  30, 1890,  no  appropriation! 
for  construction  of  works  of  sea  coast  defense  had  been  made  since 
February  10,  1875.  The  sums  appropriated,  from  time  to  time,  for  th< 
preservation  and  repair  of  fortifications  have  been  applied  to  the  mor< 
urgent  work  of  this  character,  including,  also,  the  renewal  of  platformi 
for  heavy  artillery  practice.  While  some  of  the  defensive  works  thui 
cared  for  can  be  utilized  in  the  new  system  of  defense,  and  thus  preseu 
special  claims  for  attention,  all  have  some  importance  as  parts  of  t 
system,  which,  though  antiquated,  forms  the  only  means  of  land  defense 
until  sapplanted  by  works  of  modern  tyj)e.  Hence  they  should  not  b< 
allowed  to  go  to  ruin ;  an  estimate  is  submitted  for  their  preservatioi 
and  repair. 

The  main  features  of  the  new  works  have  b^en  presented  in  my  An 
nual  Report  for  1889,  as  embracing  armaments  of  the  heaviest  rifles 
guns,  submarine  mines,  and  batteries  of  rapid-firing  guns  of  small  call 
ber  for  protection  of  the  tnined  areas.  Projects  for  those  works  relat 
ing  to  gun  defense  provide  for  mortar  batteries;  barbette  batteries  c 
three  types,  according  as  they  arearnied  with  guns  mounted  on  disa[i 
pearing  carriages,  or  lifts,  or  in  iron-clad  casements,  and  iron  or  stec 
turrets. 

The  construction  of  these  works,  omitting  for  the  present  those  o 
iron  and  the  turrets,  should  keep  pace  with  that  of  their  armamenU 
Accordingly  supplemental  estimates  were  submitted  to  the  Secretar 
of  War  February  14,  1890,  based  on  the  number  of  high-power  breech 
loading  rifled  guns  and  mortars,  which  it  was  understood  the  Ordnanc 
Department  would  have  comi)leted  by  January  1,  1892.  It  was  recom 
mended  that  emplacements  be  provided  for  this  ordnance  at  New  Yor] 
at  an  estimated  cost  of  $720,000 ;  at  Boston,  $235,000 ;  and  at  San  Frar 
Cisco,  $200,000;  or  at  a  total  cost  of  $1,221,000,  this  amount  to  b 
expended  in  tbe  constructionof  the  epaulements,  magazines,  and  bomb 
proof  spaces  of  the  several  works,  and  the  funds  for  this  work  wer 
provided  in  the  act  of  August  18,  1890.  It  is  recommended  that  th 
additional  ordnance,  which  will  be  completed  by  January  1,  1893  b 
placed  in  position  at  the  three  points  named,  and  also  in  the  defeiise 
at  Hampton  Eoads,  Va.,  and  below  Washington.    It  is  believed  tha 
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two  12-incb,  five  10-inch,  and  six  8-incb  rifles,  and  twenty-seven  12-inch 
mortars  will  be  available  by  January  1,  1893,  and  for  their  einplace- 
ments  eBtiuiates  are  submitted  as  follows :  for  Boston  Harbor,  $295,000 ; 
New  York  Harbor,  $477,000 ;  Hampton  Roads^ $188,000  j  Washington, 
$190,000,  and  San  Francisco  Harbor,  $585,000. 

As  modern  heavy  rifles  have  by  their  increased  effective  range  neces- 
sitated the  advance  of  the  exterior  line  of  defense  to  a  distance  of  from 
8  to  10  miles  from  the  object  of  defense,  where  1  mile  was  once  more 
than  ample,  it  will  be  necessary  for  the  United  States  to  acquire  addir 
tional  sites  for  defensive  works.    About  779  acres  will  be  needed  at  the 
five  points  above  considered ;  approximately  the  same  amount  will  be  re- 
qaired  at  various  other  points.    The  amount  provided  in  the  act  of  Au- 
gust 18, 1890,  will  not  be  suflScient  to  purchase  the  sites  needed,  and  an 
additional  estimate  of  $500,000  is  submitted  to  aid  in  their  acquirement. 
The  construction  of  torpedo-casemates  and  cable-galljeries  at  defensive 
works  in  the  harbors  at  Boston,  New  York,  and  8a!i  Francisco  has  con- 
tinaed.    Of  these  casemates  two  are  located  at  Boston,  five  at  New 
York, and  two  at  San  Francisco;  five  are  essentially  co  npleted.    The 
sums  appropriated  will  suffice  for  the  works  already  commenced.    Esti- 
mates are  submitted  for  constructing  additional  works  of  this  character 
at  these  and  other  harbors. 

The  act  of  September  22,  1888,  made  an  appropriation  of  $117,000 
for  the  construction  of  sea-walls  and  for  earth  embankments.  With  the 
approval  of  the  Secretary  of  War  this  was  allotted  as  follows : 

For  the  preflenratioD  of  site  of  Fort  Nia<;ara $20,000 

Forspa-waU  and  earth  embankment  at  David's  Island,  New  York  Harbor...     47,000 
Foraea-wall  at  Governor's  Ish'iud,  New  York  Harbor 50,000 

At  Fort  Niagara  operations  were  delayed  until  August  10,  1889,  by 
the  stage  of  water  in  the  lake;  since  that  date  work  has  been  in  prog- 
ress and  still  continues;  1,811  linear  feet  of  shore  revetment  have  been 
built  at  a  cost  of  $12,175.05.  The  balance  of  the  allotment  is  being 
applied  to  closing  a  breach  in  the  work  which  threatened  to  destroy  the 
entire  northwest  angle  and  the  "  French  Castle  "  uear  by. 

The  amount  allotted  will  be  snfiQcient  to  finish  this  work. 

At  David's  Island  the  sea- wall  has  l>een  completed.  The  embankment 
will  be  finished  early  in  the  current  fiscal  year. 

(See  Appendix  1  A.) 

To  complete  the  sea- wall  around  Governor's  Island  the  original  esti- 
mate was  8100,000,  of  this  amount  $50,000  was  allotted  as  above. 
This  has  been  applied  to  building  a  masonry  wall  about  1,100  feet  in 
length  on  the  north  shore  of  the  islau<l,  and  to  filling  with  earth  the 
space  behind  the  wall.  About  20  per  cent,  of  this  filling  remains  to  be 
doue.  To  complete  the  original  project  the  dry-wall  on  the  southwest 
side  of  the  island  is  to  be  replaced  by  a  masonry  wall  some  1,500  feet 
loug,for  which  a  sufficient  appropriation  has  been  provided  in  the  act 
of  ^o^st  18,  1890. 

(See  Appendix  1  B.) 

ESTIMATES  OF  APPROPRIATIONS  REQUIRED  FOR  1891-*82. 

For  constraction  of  gnn  and  mortar  liatteries  at  Bo«ti>Ti  Harbor,  New 
York  Harbor,  Hampton  Rowls,  Washington,  and  Sau  Francisco  Harbor.  |l,735, 000 

Forpurcbane  of  land  for  fortification 8 •'>00,  000 

For.protection,  preaervation,  and  repair  of  forti flcations ».-.  175, 000 

For  preparation  of  plana  for  forti  Beatious ^^^»  ^^^ 

For  protection  of  the  shore  at  Fort  Monroe,  Va rl'SJI^ 

For  artesian  well  at  Fort  Monroe,  Va 10,000 
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For  parcbaae  of  Bubmariuo  mines  and  meof^ssary  appliances  to  operate 
them  for  closing  the  channels  leading  to  our  principal  sea-ports ^..      $250,000 

For  needful  casemates,  cable-gall eries,  etc.,  from  which  to  operate  sab- 
marine  mines ,-..-        250,000 

For  continuing  torpedo  cxp(«ii]ients,  and  for  practical  instrnction  of  En- 
gineer troops  in  the  details  of  the  service 30,000 

For  constrnction  of  a  wbarf,  a  keeper's  dwelling,  and  for  a  water  snpply 
for  the  torpedo  station  at  Yerba  Buena  Island,  California 16, 000 

2,998,000 
THE  BOABD  OF  ENGINEEBS. 

The  Board  of  Engineers,  as  at  present  constituted,  consists  of  thfe 
following  officers  of  the  Corps  of  Engineers :  Col.  Henry  L.  Abbot, 
Col.  O.  B.  Oomstock,  Col.  D.  O.  Houston,  and  Lieut.  Col.  George  L. 
Gillespie. 

In  addition  to  the  above,  Col.  George  H.  Mendell,  Corps  of  Engi- 
neers, was,  by  General  Orders  No.  8,  Headquarters,  Corps  of  Engineers, 
October  12, 1889,  appointed  a  member  of  the  Board  when  it  is  acting 
upon  matters  pertaining  to  the  defensive  works  on  the  Pacific  coast. 
^  The  Board  has  considered  the  various  subjects  referred  to  it  during 
the  past  year  by  the  Chief  of  Engineers,  anil  the  following  brief  sum- 
mary of  the  reports  rendered  thereon  indicates  the  laborious  character 
of  the  duty  devolving  upon  it :     • 

1889,  July  3.  Relative  to  reservaiion  at  Point  Roberts,  Washijigton, 
for  defensive  purposes. 

July  3.  On  data  to  be  obtained  abroad  relative  totorpedoes. 

July  3.  On  range  an<l  position  finder  invented  by  Second  Lieut.  John 
W.  Ruckmann,  Fifth  Artillery,  and  Mr.  O.  T.  Crosby. 

July  19.  Preliminary  report  and  estimates  for  defense  of  Sau  Fran- 
cisco Bay  and  the  eastern  entrance  to  New  York  Harbor. 

August  1.  On  the  defense  of  Boston  Harbor. 

August  14.  Relative  to  modification  proposed  by  Lieut.  Col.  J-  W. 
Barlow,  Corps  of  Engineers,  in  the  form  and  stylQ  of  dam  at  Lock  No. 
1,  Cumberland  River. 

August  15.  On  deep-water  mine  and  submarine  shrapnel  invented 
by  Lieut.  G.  P.  Elliott,  U.  S.  Marine  Corps. 

October  21.  Relative  to  location  of  mining  casemate  and  operating 
room  at  Willets  Point. 

December  5.  On  torpedo  project  for  Point  San  Jos4,  Cal.,  prepared 
by  Lieut.  H.  C.  Newcomer,  and  approved  by  Col.  George  H.  Mendell, 
Corps  of  Engineers. 

December  7.  On  plan  of  Mr.  H.  A.  Blackwell  for  moving  guns  by  rail- 
way. 

December  7.  On  relinquishment  of  title  by  United  States  to  certain 
lands  at  Fort  Clinch,  Fla. 

December  7.  On  acquirement  of  additional  land  at  Fort  Wadswortb. 

N.  Y.  ' 

December  21.  On  project  of  Col,  George  H.  Mendell,  Corps  of  Engi- 
neers, for  torpedo-shed  at  Yerba  Buena  Island. 

December  21.  Relative  to  reservation  of  land  for  military  purposes  on 
Puget  Sound. 

December  31.  On  Senate  bill  No.  76,  Fifty-first  Congress,  first  session, 
«  making  an  appropriation  for  the  purchase  of  sites  for  fortifications.'^ 

Decern  l)er  31.  Un  Senate  bill  No.  12(51,  Fifty-first  Congress,  first  ses- 
sion, ''  to  authorize  the  purchase  of  sites  for  fortifications  in  the  Divis- 
ion of  the  Pacific." 
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December  31.  On  Senate  bill  No.  75,  Fifty -first  Congress, ,  first  ses- 
sion, ^'  to  provide  for  fortifications  and  other  works  of  defense  npon 
Paget  Sonnd,  in  the  State  of  Washington.'' 

1890,  January  2.  On  Senate  bill  N^o.  74,  Fifty-first  Congress,  first  ses- 
sion, **  to  provide  for  fortifications  and  other  sea-coast  defenses." 

January  2.  On  Senate  bill  No.  12G2,  Fifty- first  Congress,  first  session, 
"  making  appropriations  for  fortifications  and  other  works  of  defense 
on  the  Pacific  coast." 
Jannary  23.  On  shore  protection  of  the  peninsnia  at  Erie,  Pa. 
Jannary  23.  On  recommendation  of  Maj.  O.  J.  Allen,  Corps  of  Engi- 
neers, on  running  a  line  of  precise  levels  connecting  the  ganges  in 
Galveston  Harbor  and  Bay. 
Jannary  27.  On  use  of  Fort  Taylor,  Fla.,  for  a  disinfecting  station. 
February  4.  On  House  bill  No.  3886,  Fifty-first  Congress,  first  ses- 
sion, authorizing  a  bridge  across  the  Hudson  Biver  at  New  York  City. 
February  4.  Kelative  to  plan  of  Capt.  William  L.  Marshall,  Corps  of 
Engineers,  for  operating  large  locks  for  gates. 

February  17.  On  House  bill  No.  6683,  Fifty-first  Congress,  first  ses- 
sion, granting  the  consent  of  Congress  to  the  erection  of  bridges  over 
navigable  waters. 

February  17.  On  House  resolution  No.  22,  Fifty-first  Congress,  first 
(session,  granting  the  use  of  Governor's  Island  as  a  public  park. 
February  27.  On  Raftery's  Harbor  "  boom  gates.'' 
Miurch  4.  On  number  of  sites  lor  coast  defenses  to  be  purchased  at 
San  Francisco  and  pastern  entrance  to  New  York. 

March  4.  Eelative  to  change  of  location  for  dynamite  guns  from 
Lovell's  Island  to  Fort  Warren. 

March  4.  Relative  to  Engineer  Department  furnishing  material  to 
attiUery  school  at  Fort  Monroe  for  instruction  and  experiment  in  sub- 
marine mining. 

March  25.  On  project  of  Lieut.  Col.  J.  A.  Smith,  Corps  of  Engineers, 
for  improving  Saco  River,  Maine. 

March  25.  On  House  bill  No.  6433,  Fifty-first  Congress,  first  session, 
authorizing  the  building  of  bridges  by  the  Virginia,  Missouri  and 
Western  Railroad  Company. 

March  25.  On  need  of  land  fronting  Fort  Johnston,  N.  C,  for  mili- 
tary purposes. 
March  28.  On  the  general  defenses  of  Washington,  D.  C. 
Lieut  Ool.  P.  C.^Hains,  Corps  of  Engineers,  was,  by  authority  of 
the  Secretary  of  War  contained  in  letter  of  Chief  of  Engineers  dated 
January  23,  1890,  appointed  a  member  of  the  Board  while  the  defenses 
of  Washington  are  under  consideration. 
March  28.  On  tlie  submarine  defenses  of  Washington,  D.  O. 
Lieutenant-Colonel  Hains  being  a  member,  as  above. 
April  3.  Ou  the  purchase  of  SiinsEdison  torpedoes. 
April  5.  On  Senate  bill  No.  3172,  Fifty-first  Congress,  first  session, 
granting  use  of  the  Fort  Hale  tract  to  the  city  of  New  Haven  as  a  pub- 
lic park. 

April  7.  On  purchase  of  sites  for  the  defenses  of  New  York,  Boston, 
San  Francisco,  Hampton  Roads,  and  Washington,  D.  C. 

April  12.  On  petition  of  citizens  of  Grand  Eapids,  Mich.,  for  improv- 
ing Grand  River. 

April  12.  On  modified  project  of  Lieut.  Col.  J.  A.  Smitb,  Corps  of 
Engineers,  for  improving  Rockland  Harbor,  Maine. 
April  12.  On  invention  of  Mr.  William  Dewart  for  "electric  forts.^ 
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AprU  16.  On  the  necessity  of  a  reservation  at  Port  Angeles,  Paget 
Sound,  for  defensive  purposes. 

May  8.  On  House  bill  No.  933,  Fiftj-flrst  Congress,  first  session, 
granting  right  of  way  to  the  Tacoma  and  Olympic  Railway  Company 
across  certain  reservations  in  the  State  of  Washington. 

May  10.  On  House  bill  Ko.  9855,  Fifty-first  Congress,  first  session, 
<'  to  prevent  injuries  to  bridges  across  navigable  rivers  and  lakes,  and  . 
obstruction  to  travel  across  the  same.^ 

June  10.  On  improvements  upon  the  Fort  Hale  tract  proposed  by  the 
New  Haven  park  commissioners. 

June  21.  On  Uouse  bill  No.  10755  and  Senate  bill  No.  4065,  Fifty-first 
Congress,  first  session,  .authorizing  construction  of  bridge  across  th© 
Hu(&on  Rivjer  .between  New  York  City  and  the  Sate  of  New  Jersey. 

June  30.  On  the  Halpin-Savage  torpedo. 

In  the  performance  of  the  duties  of  the  Board,  the  following  personal 
examinations  were  made: 

In  obedience  to  Special  Orders  No.  255,  Headquarters  of  the  Army, 
November  1, 1889,  a  committee  of  the  Board,  consisting  of  Cols.  Gleorge 
H.  Mendell  and  Henry  L.  Abbot,  made  a  thorough  personal  Inspection 
of  the  sites  suitable  for  the  defense  of  San  Francisco  for  the  use  of  the 
Board  in  designing  the  fortifications  at  that  place. 

In  obedience  to  Special  Orders  No.  15,  Headquarters  of  the  Army, 
January  25,  1890,  the  Board  made  a  personal  inspection  of  sites  on  the 
Potomac  Eiver  for  the  defense  of  Washington,  D.  C. 

On  June  9,  1890,  the  Board  visited  Brooklyn  and  inspected  the  Hal- 
pin-Savage torpedo,  upon  which  a  report  had  been  ordered  by  the 
Chief  of  Engineers. 

In  addition  to  their  duties  with  The  Board  of  Engineers  the  individ- 
ual members  of  the  Board  have  been  otherwise  engaged  as  follows : 

1.  Col.  Henry  L.  Abbot,  the  president  of  the  Board,  has  continued  in 
charge  of  certain  experiments  with  torpedoes ;  as  a  member  of  the  Board 
of  Ordnance  and  Fortification ;  as  president  of  the  board  to  fix  the 
harbor  lines  for  the  harbor  of  New  York  and  its  adjacent  waters;  as 
president  of  the .  board  to  fix  the  harbor  lines  for  the  port  of  Bost/on^ 
and  as  division  engineer  of  the  Northeast  Division.  Has  served  as  pres- 
ident of  boards  for  the  examination  of  officers  of  the  Corps  of  Engi- 
neers with  a  view  to  promotion ;  was  detailed  to  deliver  a  course  of 
lectures  on  coast  defense  at  the  Naval  War  College  during  the  term 
beginning  in  September,  1889;  was  charged  with  the  duty  of  preparing 
working  drawings  and  estimates  for  a  gun-lift  suited  for  battery  designed 
by  General  J.  C.  Duane ;  served  as  president  of  board  to  consider  bridges 
across  the  Charles  River  owned  or  controlled  by  the  cities  of  Boston 
and  Cambridge,  and  as  president  of  board  to  investigate  and  report 
ui)on  alleged  obstructions  of  navigation  by  certain  bridges  over  the 
Harlem  River,  New  York. 

2.  Col.  C.  B.  Comstock  has  served  as  division  engineer  of  the  South- 
west Division  ;  as  member  of  the  board  of  visitors  to  the  En^neer  School 
of  Application  ;  as  president  of  the  Mississippi  River  Commission  ;  as 
member  of  the  board  to  fix  the  harbor  lines  of  New  York  and  its  adja- 
cent waters;  as  member  of  the  board  to  fix  the  harbor  lines  of  Phiia* 
<lelphia;  as  president  of  the  board  to  report  on  proposed  bridge  at 
Louisville,  Ky. ;  as  senior  member  of  two  boards  to  report  on  proposed 
bridges  at  New  Orleans,  La. ;  as  member  of  board  to  report  on  bridges 
as  obstructions  on  Harlem  River;  as  member  of  three  boards  for  exam- 
ination of  oflicers  for  promotion. 

3.  Col.  D.  C.  Houston  has  been  the  disbursing  officer  of  The  Board  of 
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Engineers..  He  has  condacted  the  various  works  of  river  and  harhor 
iniiiTovement  and  of  fortifications  au()er  his. charge^ aiul  has  served  as 
a  member  of  the  Board  of  Visitors  to  the  Engiueer  School  of  Applica- 
tion ;  as  a  member  of  the  board  to  fix  the  harbor  lines  for  the  harbor  of 
New  York  and  its  adjacent  waters ;  as  a  member  of  the  board  to  estab- 
lish harbor  lines  in  Stamford  Harbor,  Connecticut,  and  as  a  member  of 
boards  for  the  examination  of  certain  officers  of  the  Corps  of  Engineers 
with  a  view  to  promotion. 

4.  Lient.  Col.  G.  L.  Gillespie,  in  addition  to  conducting  the  various 
works  of  river  and  harbor  improvements  and  of  fortifications  with  which 
he  was  charged  during  theyear,  has  served  as  a  member  of  the  Board 
of  Visitors  to  the  Engineer  School  of  Application ;  of  the  boards  on 
harbor  lines  of  New   York  harbor  and  adjacent  waters,  of  Stamford 
Harbor,  Connecticut,  and  of  the  port  of  Boston,  Mass.;  of  the  boards 
on  bridges  across  the  Charles  liiver  owned  or  controlled  by  the  cities 
of  Boston  and  Cambridge,   Mass.,   and  of  certain  bridges  across  the 
Harlem  River,  New  York,  and  of  board  for  the  examination  of  officers 
of  the  Corps  of  Engineers  with  view  to  their  promotion.    He  was  also 
charged  with  the  supervision  of  the  construction  of  a  Kennon  counter- 
poise battery  at  Fort  Hamilton,  N.  Y. 

WHARF  AT  FORT  MONROE,  VIBGINIA. 

Lieut.  Col.  Peter  C.  Hains,  Corps  of  Engineers,  in  charge. 

The  act  approved  August  4,  188C,  pioviding  for  the  sundry  civil  ex- 
lienses  of  the  Government  for  the  fiscal  year  1887,  contained  an  appro- 
priation of  8100,000  for  a  new  wharf  at  Fort  Monroe,  Va.  The  project 
adopted  was  the  construction  of  a  wharf  on  iron  piles  with  iron  beams 
and  wooden  flooring.  By  act  approved  August  10,  1888,  an  additional 
appropriation  of  $75,000  was  made  for  the  purpose  of  enlarging  the  di- 
ineasions  of  the  wharf  then  in  course  of  construction.  Under  the  provis- 
ions of  the  latter  act  the  plans  of  the  wharf  were  changed,  the  principal 
item8  being  the  addition  of  42  feet  to  its  length,  28  feet  to  its  width,  and 
the  coustruction  of  a  wooilen  fender  system.  The  construction  of  the 
wharf  was  well  advanced  at  the  close  of  the  fiscal  year  18H9,  and  was 
completed  during  September,  1889,  and  thrown  open  to  public  use.  The 
U)tal  area  of  the  wharf  is  about  63,500  square  feet,  or  nearly  an  acre 
and  a  half.  A  storehouse  is  now  in  course  of  erection  on  the  wharf 
and  is  nearly  completed. 

JoJy  1, 1»«),  amonut  available |30.619.00 

Jnly  1,  iwyo^  anion  nt  expended  during  fiscal  year,  exclusive  of 

liabllitieHont»tandinK  July  1,  1«W9 $50,454.01 

4«ly  1, 1890,  ouUtanrtinj;  liabilities 697.00 

JqIv  1, 1890,  anionnt  covered  by  uncompleted  contracts  made 

during  the  fiscal  yearending  June  30,  1890 5,204^67 

Joly  1, 1890,  balance  available 28,540. 68 

(See  Appendix  2  A.) 

ttON  PILE  BRIDGE  OVER  MILL  GREEK  AT  FORT  MONROE,  VIRGINIA. 

Lieut.  Col.  Peter  C.  Hains,  Corps  of  Engineers,  in  charge. 

An  appropriation  of  $20^000  for  the  construction  of  an  iron  bridge 
Qver  Mill  Creek,  at  Fort  Monroe,  Va.,  was  contained  in  tlie  act  i)roviding 
forsnndry  civil  expenses  of  the  Government  for  the  fiscal  .year  ending 
JuDe  30,  i890.    The  approved  project  is  the  coustractiou  of  an  iron  pile 
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bridge,  24  feet  wide,  on  the  site  of  the  old  wooden  stxneture,  without 
iuterrupting:  travel.  A  contract  was  made,  under  date  of  Angust  19, 
1889,  with  the  Groton  Bridge  and  Manufacturing  Company,  of  Groton, 
N.  Y.,  for  the  construction  of  the  bridge  at  a  total  price  of  $17,600.  The 
work  was  practically  completed  during  May,  1890. 

Jnlyl,  1889,  amount  available 120,000.00 

July  1)  1890,  amonnt  expended  during  fiscal  year |12,291. 02 

July  1,  m90,  oatstanding  liabiliries .• 7,6:12.25 

19,92:1.27 

Jnlyly  1890,  balance  available •• 76.73 

(See  Appendix  2  B.) 


POST  OF  WILLBTS  POINT,  NEW  YORK — ENGINEEB  SCHOOL  OP  APPLI- 
CATION, U.  S.  ARMY — BATTALION  OF  ENGINEERS — ENGINEER  DE- 
POT. 

Officer  in  command,  Lient.  Col.  W.  B.  King,  Corps  of  Engineers. 

POST  OP  WILLETS  POINT,  NEW  YORK. 

At  the  close  of  the  fiscal  year  the  garrison  consisted  of  28  commis- 
sioned officers  and  384  enlisted  men,  including  officers  and  non-com- 
missioned officers  of  the  general  staff,  student  officers,  and  enlisted  men 
of  the  Hospital  Corps.  This  is  a  net  increase  of  17  men  in  enlisted 
strength  over  last  year's  report. 

Some  repairs  and  improvements  have  been  made  during  the  year  to 
the  roads  and  buildings,  and  plans  have  been  made  for  a  new  coal-shed, 
which  is  now  being  built  near  the  quartermaster's  wharf. 

The  fireproof  building  for  engineer  mudels  is  well  under  way  and 
will  be  inclosed  before  winter  sets  in.  Plans  and  estimates  have  been 
made  for  lighting  the  public  buildings  and  grounds  by  electricity,  as 
suggested  in  last  annual  report.  Two  large  water-closets  have  been 
built  for  nse  of  enlisted  men  and  some  work  has  been  done  in  grading 
the  parade-ground. 

Nearly  all  these  improvements  have  been  made  by  enlisted  men  de- 
tailed for  the  purpose. 

An  allotment  has  been  made  for  deepening  and  cleaning  out  the  ditch 
on  the  west  side  of  the  post,  and  this  much- needed  work  will  be  done 
as  soon  as  practicable. 

There  is  a  pressing  necessity  for  new  barracks,  mess  building,  and 
quartermaster  and  commissary  store-houses.  The  present  frame  build- 
ings were  constructed  twenty  years  ago,  when  the  enlisted  strength  of 
the  garrison  was  but  250.  Much  of  the  material  used  in  their  construc- 
tion was  obkiined  from  condemned  buildings  at  David's  Island,  and 
almost  all  the  work  was  performed  by  the  garrison.  The  enlisted 
strength  of  the  garrison,  it  is  seen,  is  now  nearly  400,  to  be  accom- 
modated in  buildings  provi<led  originally  for  but  five-eighths  of  that 
number.  It  is  urged  that  the  needs  of  this  post  and  its  garrison  may 
be  considered  in  the  assignment  of  appropriations  for  barracks  and 
quarters. 

ENGINEER  SCHOOL  OP   APPLICATION,  U.   S.  ARMY. 

During  the  year  two  engineer  officers,  one  artillery  officer,  and  six 
infantry  officers  completed  tbe  course,  and  nine  artillery  and  infantry 
officers  who  have  completed  the  laboratory  duty  are  still  engaged  in  the 


POST  OP  WILLETS  POINT,  ETC.  11 

practice  work  of  planting  and  operating  torpedoes,  which  it  is  expected 
will  be  compldted  October  1, 1890. 

It  is  believed  that  officers  of  fair  intelligence  and  indastrious  habits, 
although  lacking  the  benefit  of  a  scientific  education,  can  acquire  a  suf- 
ficient knowledge  of  electricity  and  high  explosives  to  be  useful  not  only 
in  the  torpedo  service,  but  also  in  its  simpler  applications  to  military 
and  civil  engineering. 

m 

BATTALION  OF  THE  CORPS  OF  ENGINEEBS. 

The  legal  strength  of  the  Battalion  of  Engineers  is  five  companies,  of 
150  men  each,  with  a  sergeant-major  and  quartermaster-sergeant,  and 
is  officered  by  details  from  the  commissioned  officers  of  the  corps. 
The  present  strength  is  19  officers  and  459  enlisted  men. 
The  authorized  strength  of  Companies  A,  B,  and  C,  which  are  sta- 
tioned at  Willets  Point,  is  133  men  each,  and  of  Company  E,  stationed 
at  West  Point,  100  men. 

The  total  losses  from  all  causes  during  the  year  have  been  198  and 
the  total  gains  253,  making  a  net  increase  of  55  men. 

The  battalion  has  been  employed  during  the  year  at  engineer,  pon- 
tOD,  and  torpedo  drill,  infantry  drill,  rifle  practice,  photography ;  and 
Company  E,  at  West  Point,  has  assisted  in  the  instruction  of  cadets  in 
military  engineering  and  ponton  drill. 

A  detachment  of  2  officers  and  29  enlisted  men  was  ordered  from 
Willets  Point  to  Philadelphia,  Pa.,  on  August  6, 1889,  to  report  to  the 
governor  of  Pennsylvania  for  assignment  to  duty  with  the  First  Bri- 
gade of  Pennsylvania  Guard,  for  the  purpose  of  giving  instruction  in 
aiming  drill,  target  practice,  tracing  and  profiling  of  field  works,  recon- 
naisances,  etc    The  detachment  returned  on  August  13,  1889. 

ENGINEEB  DEPOT. 

A  new  bnilding  to  contain  engineer  models  was  commenced  during 
the  year  and  is  well  under  way.  All  materials  necessary  have  been 
procured,  and  all  work  thus  far  has  been  done  by  engineer  soldiers.  On 
Ma?  10, 1890,  one  of  the  engineer  depot  store-houses  and  all  combus- 
tible oontents  were  destroyed  by  fire.  It  was  evidently  the  work  of  an 
iocendiary.  Nothing  could  be  saved  except  the  iron  articles.  Most  of 
the  articles  in  this  building  were  on  hand  since  the  close  of  the  war  in 
18C5.  An  appropriation  of  $16,000  for  a  fire-proof  building  40  by  100 
teet  is  recommended  to  replace  this  building  for  storing  engineer  ma- 
terials and  tools. 

.  ^lans  and  drawings  have  been  made  for  a  small  tugboat,  to  be  used 
in  planting  torpedoes,  and  to  replace  one  worn  out  iii  service. 

One  of  the  old  boarding-houses  for  the  engineer  troops  has  be«n 
moved  to  a  suitable  place  and  has  been  fitted  up  for  storing  the  ord- 
nance property. 

A  new  electric  search-light,  "  Mangin  projector,"  was  procured  and 
^t  ap,  and  is  more  effective  than  either  of  the  old  search-lights. 

Qaite  a  number  of  engineer  instruments  have  been  purchased,  all  of 
the  latest  pattern.  Nearly  all  the  repairs  to  instruments  during  the 
year  have  been  made  here;  for  this  puri>ose  the  depot  repair-shop  has 
been  fitted  out  with  a  complete  set  of  instrument-maker's  appliances. 

Torpedo  experiments,  fish-torpedo  trials,  tests  of  explosives,  tests  of 
insnlated  cable,  trials  with  self-acting  mines,  and  tests  of  various  build- 
ing materials  were  made  daring  the  year. 
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8TATEMKNT  OF  FUNDS. 

Congress  appropriated  for  tlie  fiscal  year  ending  June  30, 1890, 

for  engineer  depot  at  Wlllets  Point,  N.  Y $19,000.00 

Of  thi«  therp  has  been  expended  and  pledged $15,970.37 

Congress  appropriated,  under  act  of  September  22,  1888, 
$1200,000  for  torpedoes  for  harbor  defense  ;  and  of  this  there 
has  been  assigned  to  the  commanding  officer  at  Willets  Point 

for  disbursement..: -, ;    98,000.00 

Of  this  there  lifts  been  expended,  and  pledged 73,667.73 

Congress  appropriated,  under  act  of  March  2,  1889,  for  torpe- 
does for  harbor  defense,  and  the  following  was  assigned  to 
the  commanding  officer  at  Willets  Point  for  disbursement : 

For  submarine  mines  and  necessary  appliances .— -  5250,000.00 

For  torpedo    experiments   and    instruction    of  engineer 

troops  in  subninrino  mining - 30,000.00 

For  purchase  of  movable  submarine  torpedoes 25,225.00 

Of  this  there  has  been  expended  and  pledged...* ....£...  167, 611. 48 

Total  appropriated 422,225.00 

Total  expended  and  plcdge<l 257,239.58 

Congress  appropriated  for  the  fiscal  yearending  June  30, 1891, 
for  engineer  depot  at  Willets  Point,  N.  Y 9,500.00 

Tliere  will  be  required  for  the  fiscal  year  ending  June  30, 1892 : 

For  incidental  expenses  of  depot , - $5,000.00 

For  purchase  of  materials  for  instruction  of  battalion 4,500.00 

For  purchase  and  repair  of  instrnments -  2,500.00 

For  purchase  and  bind i ng  of  professional  works  for  library 500. 00 

For  anew  fire  proof  building  to  store  engineer  materials 16,000.00 


Total '  28,500.00 

(See  Appendix  No.  3.) 

RIVER    AND    HARBOR     IMPROVEMENTS. 

The  funds  with  which  the  works  for  the  improvement  of  rivers  and 
harbors  were  prosecuted  during  the  last  fiscal  year  were  derived  from 
the  appropriations  by  the  act  of  August  11,  1888,  and  such  balances  of 
former  appropriations  as  were  available.  No  appropriation  for  these 
works  was  made  at  the  last  session  of  Congress. 

A  brief  statement,  derived  from  the  reports  of  the  officers  in  charge 
of  the  several  works  hereinafter  given,  sets  forth  the  condition  of  each 
improvement,  the  extent  of  work  performed  during  the  last  fiscal  year, 
the  amount  expended  and  estimate  of  amount  required  for  its  oomple- 
tion. 

Section  2  of  the  river  and  harbor  act  approved  March  2, 1867,  requires 
that  the  Secretary  of  War  shall  annually  submit  to  Congress  a  full  esti- 
mate for  the  entire  and  permanent  completion  of  each  river  and  harbor 
work,  and  of  the  amount  that  can  be  profitably  expended  on  each  un- 
completed work  in  the  next  fiscal  year. 

The  river  and  harbor  act  ai)proved  September  19,  1890,  made  the 
funds  available  for  work  at  a  time  so  late  in  the  season  of  1890  that  a 
large  part  of  this  appropriation  will  remain  unexpended  June  30.  1891; 
consequently,  estimates  of  amounts  that  can  be  profitably  expended  in 
the  fiscal  year  ending  June  30,  1892,  are  now  submitted  only  for  the 
works  on  account  of  which  contracts  are  to  be  made  for  completion  as 
provided  for  in  the  act  referred  to.    It  is  believed  that  sufficient  funds 
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are  provided  for  the  other  works  by  the  act  approved  September  19, 
1890,  to  carry  them  through  the  working  seasou  of  1891,  and  are  as 
much  as  can  be  profitably  expended  daring  the  next  fiscal  year.  It  is 
proper,  however,  to  state  that  each  report  sets  forth  the  amQunt  neces- 
sary to  complete  the  work  in  question,  and  provides  a  basis  upon  which 
items  of  appropriation  can  if  necessary  be  formulated. 

Refiorts  are  appended  of  the  work  accomplished  in  the  removal  of 
wrecks  obstmciing  or  endangering  navigation,  as  provided  for  in  sec- 
tioD  4  of  the  river  and  harbor  act  approved  June  14, 1880,  and  enlarged 
by  provision  in  the  river  and  harbor  act  of  August  2, 1882. 

The  examinations  and  surveys  provided  for  by  the  river  and  harbor 
act  of  Angust  11,1888,  have  been  made,  and  the  results  thereof  re- 
ported to  Congress  from  time  to  time,  and  such  reports  as  are  not  con- 
tained in  the  annual  report  of  this  office  for  1889  will  be  fonnd  in  the 
appendix  to  this  report. 

Under  the  authority  given  to  the  Secretary  of  War  in  section  12  of 
the  river  and  harbor. act  of  August  11,  1888,  harbor  lines  have  been 
established  at  the  following  localities  :  Boston,  Mass. ;  Stamford,  Conii. ; 
Hudson  River,  from  Troy  to  New  Baltimore,  K  Y.,  Kew  York  harbor 
ami  ailjacent  waters,  New  York  and  New  Jersey ;  James  River,  from 
HichmoDd  to  City  Point,  Ya. ;  Norfolk  and  Portsmouth  harbors,  and 
adjacent  waters,  Yirginia;  Fernandina,  Fla.;  Quincy  Bay,  Illinois; 
Ban  Francisco  harbor,  and  adjacent  waters,  California ;  and  in  front  of 
San  Diego  and  Corbnado,  Cal.  The  details  are  given  further  on  in 
this  report. 

Examinations  were  made  whenever  required  by  committees  of  Con- 
gresH  of  proposed  bills  authorizing  the  construction  of  bridges  ni>on 
which  the  views  of  the  War  Department  were  desired.  Of  the  bills  so 
examined  since  my  last  report  to  the  close  of  the  fiscal  year,  June  30, 
1890, 58  originated  in  the  Senate  and  78  in  the  House  of  Representatives. 

Keports  apon  bills  to  authorize  the  construction  of  bridges  across  the 
Mississippi  River  at  New  Orleans,  will  be  found  in  appendix  YY,  1  and  2. 

Report  upon  the  practicability  and  necessity  of  a  bridge  across  the 
Detroit  River  at  Detroit,  Mich.,  in  compliance  with  a  resolution  of  the 
Senate  Committee  on  Commerce,  and  report  upon  tunneling  the  river 
at  or  near  Detroit,  Mich.,  in  compliance  with  a  joint  resolution  of  Con- 
gress, will  be  fonnd  in  Appendix  Y  Y,  3  and  4. 

Examinations  wore  made  during  the  tiscal  year  of  such  plans  and 
locations  as  were  submitted  by  parties  interested  of  bridges  proposed  to 
be  built  over  navigable  waters,  subject  to  the  approval  of  the  Secretary 
of  War,  as  authorized  by  acts  of  Congress.  A  brief  statement  is  given 
of  the  action  had  in  such  cases. 

Under  sections  9  and  10  of  the  river  and  harbor  act  of  1888,  persons 
or  corporations  owning  or  controlling  bridges  over  navigable  waters  of 
the  United  States,  obstructing  the  free  navigation  of  said  waters,  have 
been  notified  to  so  alter  the  bridges  as  to  render  navigation  through  or 
under  them  free,  easy,  and  unobstructed,  and  in  each  case  a  reasonable 
time  was  prescribed  within  which  such  alteration  is  to  be  made.  A 
detailed  statement  of  the  cases  is  given  further  on  in  this  report. 

Beports  made  in  compliance  with  the  requirements  of  section  2  of  the 
river  and  harbor  act  of  July  5, 1884,  and  section  4  of  that  of  August  5, 
1880,  of  instancea  in  which  piers,  breakwaters,  or  other  works  built 
by  the  United  States  in  aid  of  commerce  or  navigation  are  used,  occu- 
pied, or  injured  by  a  corporation  or  an  individual,  will  be  found  in 
Appendix  Z  Z. 
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The  engineering  works  in  the  charge  of  this  office  are  divided  into 
five  divisions,  and  officers  of  the  corps  assigned  as  division  engineers 
to  overlook  the  work,  as  follows : 

West  of  the  Rocky  Mountains :  Pacific  Division,  Ool.  George  H.  Men- 
dell.  East  of  the  Rocky  Mountains :  Northeast  Division,  Col.  Henry 
L.  Abbot;  Southeast  Division,  Col.  William  P.  Graighill:  Southwest 
Division,  Ool.  Gyrus  B.  Gomstock ;  and  Northwest  Division,  Gol.  Orlando 
M.  Poe. 

South  Pass  of  the  Mississippi  River, — During  the  fiscal  year  ending 
June  30, 1890,  the  channel  has  been  maintained  as  required  by  law, 
except  for  the  first  five  days  in  October,  1889,  when  the  central  depth 
between  the  extreme  ends  of  the  jetties  was  only  29.6  feet  instead  of 
the  required  30  feet. 

Commercial  statistics, — Sections  2  of  the  river  and  harbor  acts  of  1866 
and  1867  require  that  the  Secretary  of  War,  in  reporting  upon  wor^ 
of  river  and  harbor  improvement,  shall  slate  *'  as  far  as  practicable  what 
amount  of  commerce  and  navigation  would  be  benefited  by  the  comple- 
tion of  each  particular  work." 

No  provision  is  made  in  the  above  sections  for  the  manner  in  which 
the  commercial  statistics  are  to  be  collected,  and  officers  in  charge  of 
river  and  harbor  districts  in  which  the  improvements*  are  located  have 
to  depend  upon  the  courtesy  of  individuals,  boards  of  trade,  represent- 
atives of  transportation  lines,  etc.,  for  obtaining  the  required  informa- 
tion. As  a  consequence,  the  statistics  in  many  cases  are  either  wanting 
or  incomplete. 

The  act  approved  September  26, 1888,  makes  it  '<  the  duty  of  the  Sec- 
retary of  War  to  prescribe  such  rules  and  regulations  in  respect  to  the 
use  and  administration  of  the  Des  Moines  Rapids  Ganal,  the  St.  Mary's 
Falls  Canal,  the  Louisville  and  Portland  Canal,  and  the  St.  Clair  Flats 
Ship-Canal  as  in  his  judgment  the  public  necessity  may  require,"  and 
prescribes  certain  penalties  for  violating  such  rules  and  regulations. 

A  paragraph  of  the  rules  and  regulations  for  the  several  canals  under 
this  act  requires  the  masters  or  the  clerks  of  the  boats  to  furnish  to  one 
of  the  officials  of  the  canal  such  statistics  of  passengers,  cargo,  etc.,  as 
may  be  required,  and  the  officers  in  charge  of  the  canals  are  thus  ena- 
bled to  furnish  the  commercial  statistics. 

It  is  suggested  that  similar  legislation  in  respect  to  collection  of  com- 
mercial statistics  in  localities  where  works  of  river  and  harbor  improve- 
ment are  carried  on  would  enable  the  officers  in  charge  to  comply  more 
satisfactorily  with  the  requirements  of  sections  2  of  the  river  and  harbor 
acts  of  1866  and  1807. 

The  following  is  a  draught  of  a  proposed  bill  for  the  accomplishment 
of  the  desired  result : 

AN  ACT  to  flMilitate  the  collection  of  commercial  statistics  reqaired  by  sections  2  of  the  zirer  and 
•  harbor  appropriation  aclH  of  1866  and  1867: 

B9  it  enaoted  by  the  Senate  and  House  of  liepresentativen  of  the  United  States  of  America 
in  Congress  Meemhled,  That  owners,  agents,  niasters,  and  clerks  of  vessels  arriving  at 
or  departing  from  localities  where  works  of  river  and  harbor  improvement  are  car- 
ried on,  shall  farnish,  on  application  of  the  persons  in  local  charge  of  the  works,  a 
comprehensive  statement  of  vessels,  passengers,  freight,  and  tonnage. 

Skc.  2,  That  every  person  or  persons  offending  against  the  provisions  of  this  act 
shall  for  each  and  every  offense  be  liable  to  a  fine  of  one  hundred  dollars,  or  impris- 
onment not  exceeding  two  months,  to  be  enforced  in  any  district  court  in  the  United 
States  within  whose  territorial  jurisdiction  such  offense  may  have  been  committed. 


RIVER   AND   HARBOR   IMPROVEMENTS.  15 

ATLANTIC    COAST    AND    GULP    OF    MEXICO. 

OfFBOYElfENT  OF  RIYERS  AND  HARBORS  IN  THE  STATES  OF  MAINE 

AND  NEW  HAMPSHIRE. 

Officer  in  charge,  Lient.  Col.  Jared  A.  Smith,  Corps  of  EngiQers. 

1.  Lubec  Channel^  Maine. — Tliis  channel  lies  between  the  eastern  ex- 
tremity of  Maine  aud  Cainpo  Bello  Island,  belonging  to  the  Dominion 
of  Canada. 

Originally  the  channel  was  but  5  feet  in  depth  at  mean  low  water,  and 
bnt  2  feet  at  low  water  of  spring  tides. 

The  project  adopted  in  1879,  and  subsequently  modified,  is  for  a  chan- 
nel 275  feet  wide,  300  feet  wide  in  the  bends,  aud  12  feet  deep  at  mean 
low  water. 

Amount  expended  to  June  30,  1889,  $149,493.23. 

Expended  in  last  fiscal  year,  f  7,719.80. 

Ajb  a  result  the  channel  has  been  nearly  completed  as  planned. 
Dredging  is  now  in  progress  under  contract,  and  the  entire  width  and 
depth  will  be  obtained  with  funds  available. 

While  the  channel  thus  made  is  of  great  service,  yet  it  is  not  straight, 
and  the  tidal  currents  are  ver^  strong,  so  that  the  necessities  of'com- 
merce  in  this  thoroughfare  are  not  as  well  served  as  is  desirable. 

July  1, 1889,  amoant available $1,506.77 

Jaly  1,  1689,  amoant  covered  by  existing  contracts 18,000.00 

19,506.77 
July  1,  1890,  amoant  expended  daring  fiscal  year,  ezclosive  of 

liabilities  outstanding  Jnly  1,  l'^ 1612.70 

Joly  1,  1890,  outstanding  liabilities 7,107.10 

Jaly  1,  1890,  amoant  covered  by  uucompleted  contracts  made 

daring  the  fiscal  year  ending  June  30,  1890 10,899.90 

18,619.70 

Joly  1, 1890,  balance  available 887.07 

(See  Appendix  A  1.) 

2.  Mooseorbec  Bar^  Maine, — The  project  for  this  improvement  was 
adopted  in  1881,  aud  modified  in  1888,  the  object  being  to  give  a  direct 
channel  300  feet  wide,  and  a  depth  of  14  feet  at  mean  low  water  over  the 
bar,  and  to  remove  ledges  near  and  in  the  channel  to  a  depth  of  16  feet. 

The  entire  amount  expended  to  June  30, 1889,  was  $32,551S.64. 

The  channel  over  the  bar  had  been  dredged  to  a  width  of  200  feet,  and 
a  small  part  of  Steam  boat  Ledge  had  been  removed. 

Expenditures  in  the  last  fiscal  year  have  been  $20,^65.04. 

As  a  result  the  channel  over  the  bar  has  been  widened  to  300  feet  by 
dredging  on  the  north  side. 

This  is  a  great  thoroughfare  for  coasting  vessels  and  steamers,  and 
t^e  improvement  thus  far  has  produced  wide-reaching  benefits. 

Jnlyl,  1889,  amount  available $1,877.56 

Joly  1.1889,  amount  covered  by  existing  contracts 20, 4b8. 80 

Sept.  30, 1889,  amoant  forfeited  on  contract  Aug.  12,  1887,  by  failure  of 

contractor 81.00 

22, 447. 36 
Jiily  1, 1890,  amoant  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1889 20,865.04 

Jnly  1,1990,  balance  avaiUble 1,582.32 

Amomit  appropriated  by  act  of  September  19,  1890 15,000.00 

Aaooot  aviuiabl«  ftx  fiAoalyear  ending  June  30«  1891 16,582.32 
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Amoutit  (estimated)  required  for  coinpletion  of  existing  project $80,000.06 

Submitted  in  compliauce  with  requiremeuts  of  sectious  2  of  river  and 
harbor  acts  of  18^6  and  1807. 

(Sea  Appendix  A  2.) 

3.  Narragaugus  River^  Maine, — The  obstruction  to  navigation  con- 
sisted in  a  bar  from  the  anchorage  near  the  month  of  the  river  to  deep 
water,  the  shoalest  part  having  only  4  feet  dci)th  at  extreme  low  water 
and  5^  feet  at  mean  low  water. 

The  project  for  improvement  consistvS  in  dredging  the  channel  to  a 
depth  of  1 1  feet  as  far  as  the  lowest  lauding,  and  thence  9  feet  deep  to 
the  anchorage. 

The  amount  expended  to  June  30,  1889,  was  $10,259.58. 

Expendituies  in  last  fiscal  year  were  $9,740.42. 

As  a  result,  the  lower  part  of  the  channel  h<is  been  dredged  to  grade 
55  feet  wide  a  distance  of  2,800  feet,  thence  100  feet  wide  a  distance  of 
1,600  feet,  then  a  width  of  300  feet  to  form  a  turning  basin  about  600 
feet  long.  This  permits  the  steamers  to  land  at  the  lower  wharves  at 
all  stages  of  tide,  but  requires  great  care  to  keep  in  the  narrow  channel. 

July  1,  1H89,  amount  available ^ $740.42 

July  1,  lti89,  amount  covered  by  existing  contracts 9,000.00 

9, 740. 42 
July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  IbBli 9,740.42 

' 

Amount  appropriated  by  act  of  September  19,  1890 ; '*  500.00 


^ 


Amount  (estimated)  required  for  comjdetiou  of  existing  project 22, 500. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(      harbor  acts  of  l'?()(j  and  18(57. 

(See  Appendix  A  3.) 

4.  Breakwater  from  Mount  Desert  to  Poreupine  Island^  Maine. — ^The 
anchorage  and  landing  at  Bar  Harbor  is  entirely  exposed  t'O  storms 
and  seas  setting  in  from  southerly  directions. 

Under  requirements  of  the  river  and  harbor  act  of  August  5,  1886,  a 
plan  and  estimate  for  a  breakwater  from  Mount  Desert  to  Porcupine 
Island  was  submitted  by  the  engineer  officer  in  charge.  (Page  483,  Re- 
port of  Chief  of  Engineers,  1887.) 

The  river  and  harbor  act  of  Augusc  11,  1888,  appropriated  $50,000 
for  commencing  the  work. 

A  contract  was  therefore  made  with  the  lowest  bidder,  Mr.  Pred  L. 
Andrews  of  Biddeford,  Me.,  for  delivering  stone  in  the  breakwater. 

Previous  to  June  30, 1889,  an  expenditure  of  $992.84  had  been  incurred 
for  necessary  contingencies.  Delivery  of  stone  was  commenced  July  1, 
and  was  continued  in  a  very  unsatisfactory  manner  until  November  5, 
1889. 

On  the  7th  of  November  it  was  ascertained  that  the  contractor,  after 
receiving  his  monthly  payment,  had  left  the  work  and  vicinity,  and 
that  many  accounts  d  le  from  him  to  various  persons  for  labor,  freight, 
and  stone  remnined  unpaid. 

No  luither  work  has  been  done  or  attempted  by  the  contractor,  nor 
have  the  accounts  mentioned  been  paid. 

The  limit  of  time  in  whi^rh  work  under  the  contract  should  be  com- 
pleted expired  June  30,  1890.  The  contractor  has  therefore  forfeited 
all  rights  under  the  contract,  and  has  made  himself  and  bondsmen 
liable  to  forfeiture  of  amount  of  the  bond. 

Amount  of  stone  for  which  payments  have  been  made  is  11,126  tons. 
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Amount  delivered  for  which  no  payments  have  been  made,  267  tons. 
It  is  proposed  to  expend  the  present  balance  in  continuing  the  con- 
fitractioQ  of  the  breakwater. 

July  1,1889,  amoant  available $4,007.16 

My  1,  ltj89,  amoant  covered  by  existing  contracts 45, 000. 00 

49, 007.16 
Jnly  1, 1890,  amoant  expended  daring  fiscal  year,  exclusive  of  liabUities 

outstanding  Jaly  1,  1889 12.718.94 

Jolyl,  1^0,  balance  available 36.286.22 

AmooDt  appropriated  by  act  of  September  19, 1890 50,000.00 

AmoQot  available  for  fiscal  year  ending  June  30,  1891 ^,  288. 22 

( Amount  (estimated)  required  for  completion  of  exist!  n^;  project 700, 000. 00 

s  Submitted  in  compliance  with  reqairemente  of  sections  2  uf  river  and 
(    harbor  acts  of  1866  and  1867. 

(See  Appendix  A  4.) 

5.  Bagaduce  River^  Maine. — ^The  river  and  harbor  act  of  Angnst  5, 
1886,  required  an  examination  or  survey  of  the  Bagaduce  River,  Maine. 

A  report,  with  estimate  of  cost  of  works  considered  necessary,  was 
submitted  by  the  engineer  officer  in  charge,  February  2,  1888.  (See 
Report  of  Chief  of  Engineers  for  1888,  page  401.) 

The  project  adopted  for  the  improvement  consists  of  deepening  the 
cliannel  to  give  a  width  of  100  feet  and  a  low-waier  depth  of  6  feet 
from  South  Penobscot  to  Bridge's  Point.  This  includes  dredging  and 
removing  rocks.  The  project  also  includes  removing  a  small  amount 
of  rock  in  Johnson's  Narrows. 

By  act  of  August  11, 1888,  Congress  appropriated  $3,000  for  the  im- 
provement. As  this  small  sum  could  not  ue  judiciously  expended  in  a 
way  to  accomplish  any  bciioticial  result,  work  on  the  improvement  has 
been  suspended  to  await  the  further  action  of  Congress. 

Previous  to  June  30, 1889,  an  expenditure  of  $100  from  the  appropria- 
tion was  incurred  in  the  necessary  office  work,  preparing  plans,  esti- 
mates, etc. 

To  effect  any  valuable  improvement  of  the  channel  all  the  rock  must 
be  first  removed  3  but  little  result  can  come  from  the  removal  of  a  por- 
tion only. 

My  1, 1{JS9,  amoant  avaiUble |2, 900. 00 

Jolyl,  1890,  balance  available 2,900.00 

AnioiiDt appropriated  by  act  of  Septemlies  19,  1890 4,000.00 

Amonot  available  for  fiscal  year  ending  Jane  30, 1891 6, 900. 00 

SAmoaot  (estimated)  reqaircd  for  completion  of  existing  project 39, 875. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1860  and  1867. 

(See  Appendix  A  5.) 

C.  Penobscot  liiver^  Maine. — The  appropriation  for  this  improvement 
w divided  into  two  parts  by  allotment:  First,  Bangor  to  Crosby's  I»Iar- 
rows;  and,  second,  between  Bucksport  and  WinterpOrt. 

Above  Crosby^s  Narrows  the  former  channel  was  too  narrow  to  afford 
J^ni  to  the  numerous  vessels  and  rafts,  and  between  Bucksport  and 
^interport  the  chsuinel  was  crooked  and  insufficiently  deep. 

The  projects  of  improvement  consist  in  widening  the  channel  at  Ban- 
gor and  Crosby's  Narrows  by  dredging  and  deepemng  the  channel  be* 
m  by  dredging  and  contraction  works. 

Estimated  cost  of  both  projects,  $440,000. 

xna  1/0 2 
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Amount  expended  to  June  30,  1889 : 

Above  Crosby's  Narrows $34,939.83 

Below  Winterport - mUTi 

Total 35,761,56 

Expended  in  last  fiscal  year: 

Above  Crosby's  Narrows $487.04 

Below  Winterport 26,365.54 

Total...... : 26,842.58 

As  a  result  the  widening  of  the  channel  at  Bangor  has  been  ootn- 
pleted  and  the  channel  below  Winterport  has  been  dredged  to  a  depth 
of  22  feet  at  low  water  throughout  nearly  the  entire  width. 

Should  the  dredged  channel  prove  permanent  the  expense  of  contrac- 
tion works  included  in  estimate  will  be  avoided. 

Dredging  below  Winterport  under  contract  will  be  completed  in  Jaly. 

Dredging  on  the  shoals  above  Crosby's  Narrows  is  in  progress  and 
will  probably  be  completed  this  season. 

July  1,  1889,  amoont  available .' $31,238.44 

Jaly  If  1889,  amoant  covered  by  existing  contracts 18,000.00 

49,23a44 
July  I,  1^0,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 $21,994.57 

July  1,  1890,  outstanding  liabilities 4,848.01 

July  1,  1890,  amount  covered  by  uncompleted  contracts  made 

during  the  fiscal  year  ending  June  30, 1890 20,713.96 

47,556.54 

July  1,1890,  balance  available 1,681.90 

Amount  appropriated  by  act  of  September  19,  1890 25, 000. 00 

Amouut  available  for  fiscal  year  ending  June  30,  1891 26,681.90 

Amount  (estimated)  required  for  completion  of  existing  project 330,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  riVer  and 
harbor  acts  of  I8ti6  and  1867. 

(See  Appendix  A  6.) 

7.  Belfast  Harbor ,  Maine. — A  project  to  deepen  the  water  so  that  ves- 
sels drawing  10  to  12  feet  could  reach  the  wharves  on  the  west  side  was 
adopted  in  1876. 

The  work  Was  completed  in  1880,  leaving  a  small  balance  of  funds 
available. 

Uuder  requirements  of  the  river  and  harbor  act  of  August  11,  1888, 
an  examination  and  survey  of  the  harbor  have  been  made.  The  reports 
of  the  officer  charged  with  the  work  have  been  submitted  and  printed 
in  House  Ex.  Doc.  No.  81,  Fifty-first  Congress,  first  session.  (See  Ap- 
pendix A  22.) 

The  expenditures  of  the  last  fiscal  year  have  been  $800.17. 

The  project  of  improvement  submitted  consists  in  dredging  a  part  of 
the  main  channel  to  give  a  depth  of  15  feet,  and  to  deepen  portions  of 
the  east  and  west  sides  to  8  and  13  feet  respectively  at  mean  low  water. 
The  estimated  cost  is  $52,000. 

July  1,  1889,  amount  available $2,786.16 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  Ibtid 800. 17 

July  1,  181)0,  balance  available 1,985.99 

Amount  appropriated  by  act  of  September  ll),  1890 10,000.00 

Amount  available  for  fiscal  year  ending  June  'M)f  1891  ..••*. .. . « «...     11, 985. 99 


\ 
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( Amount  (eeUt  iiated  )  required  for  completion  of  existing;  project 9^3, 000. 00 

<  Snbmitteid  In  compliance  with  requirements  of  sections  2  of  riyer  and 
(    harbor  acts  of  1866  and  1867. 

(See  Appendix  A  7.)        - 

8.  Camden  Harbor^  Maine. — ^This  barbor  is  sitnated  on  the  west  side 
of  Penobscot  Bay.  The  harbor  proper  was  so  shallow  that  at  low  water 
Tessels  drawing  more  than  6  feet  could  not  reach  the  wharves. 

Tbe  project  for  improvement  consists  in  deepening  the  harbor  to  10 
feet,  and  the  approaches  to  a  depth  of  12  feet  at  mean  low  water. 

At  the  date  of  last  report  the  improvement  had  not  been  commenced 
but  a  contract  had  been  made  for  dredging. 

Work  was  commenced  August  26  and  completed  October  3  as  far  as 
ooQld  be  done  with  available  funds. 

The  ex{>enditare8  for  the  last  iiscal  year  have  been  $4,873.81. 

As  a  result  the  channel  on  the  west  side  has  been  deepened  to  10 
feet  at  mean  low  water  75  feet  wide  for  a  distance  of  1,150  feet,  and  50 
feet  wide  an  additional  distance  of  905  feet. 

This  will  permit  much  larger  vessels  to  reach  the  wharves  adjacent 
to  the  improved  channel. 

Jaly  1. 18H9,  amount  available $405.14 

July  !)lb^i  amount  covered  by  existing  contracts 4,500.00 

4,905.14 
Jnlj  1,1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outMandiug  July  1. 1889 4,873.81 

Julyl,  Igoo,  balance  available  .1 31.33 

Amouut  appropriated  by  act  of  September  19,  1890 6, 000. 00 

ArooQDt  available  for  fiscal  year  ending  June  30, 1891 6, 031. 33 

SAmoQnt  (estimated)  required  for  completion  of  existin^i^  project 49, 000. 00 
'Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 

(See  Appendix  A  8.) 

9.  Bockport  Harbor^  Maine. — ^This  harbor  is  on  the  west  side  of  Penob- 
scot Bay,  about  6J  miles  above  Rockland. 

Tbe  apper  portion  of  the  harbor  was  shallow,  so  that  the  wharves 
ooald  Dot  be  reached  at  low  stages  of  tides. 

The  project  for  improvement  con^^ists  in  dredging  the  upper  part  to  a 
^^'pth  of  12  feet  at  mean  low  water. 

The  total  estimated  cost  was  $14,000,  on  the  presumption  that  so 
Mnall  an  amount  would  be  apijropiiated  in  a  single  sum. 

P'evioQs  to  June  30, 1889,  no  work  had  been  commenced,  but  the 
wuall  amount  of  $178.08  had  been  expended  in  preparat/ory  work. 

Dredging  under  the  contract  which  was  reported  last  year  was  com- 
pleted in  December.  This  has  resulted  in  deepening  to  grade  a  little 
oore  than  two-thirds  of  the  area  included  in.  j)roject. 

Amount  expended  in  year  ending  June  30,  1890,  $9,808.13. 

Jnly  1,1889,  amonnt  available $821.33 

•'"'yl,  1889,  amount  covered  by  existing  contracts *.      9,000.00 

9, 821. 32 
^B'y  1, 1890,  amonnt  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1889 9,808.13 

JnJjlfl890,  balance  available UA9 

Amoont  appropriated  by  act  of  September  19,  1890 5,000. 00 

AinoQDt  available  for  fiscal  year  ending  June  30, 1891 6, 013. 19 

(Sm  Appendix  A  9.) 
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10.  EocJcland  Harbor^  Maine. — Origiually  tbis  haibor  was  open  to  all 
eanterly  winds  and  seas,  sa  that  at  sacb  times  the  anchorage  was  ansafo 
and  the  seas  often  broke  over  the  wharves. 

The  project  for  improvement  adopted  in  1881  and  modified  in  1890 
consists  in  the  coustraction  of  a  breakwater  to  protect  the  anchoraga 
and  form  a  harbor  of  refuge. 

The  entire  estimated  expense  of  the  project  as  modified  is  $712,500. 

Expenditures  to  June  30,  1889,  were  $134,387.67. 

Expenditures  in  last  fiscal  year  were  $18,102.33. 

As  a  result  the  breakwater  has  been  extended  to  the  full  distance  of 
1,900  feet  originally  designed ;  1,235  feet  of  this  length  has  been  raiscnl 
to  high- water  level  with  a  width  of  20  feet  on  top.  The  remaining  part 
next  the  shore  is  12  feet  wide  on  top  and  5  feet  above  mean  low  water. 
This  is  considered  sufficient. 

Parties  interested  in  the  navigation  and  use  of  the  harbor  as  a  refuge 
have  for  some  years  uxged  the  necessity  of  extending  the  present  break* 
water  rather  than  to  construct  a  second  one  detached  as  in  the  original 
plan. 

On  the  recommendation  of  the  officer  in  charge  the  question  has. 
been  submitted  to  The  Board  of  Engineers,  and  the  recommendation  to 
extend  the  present  breakwater  has  been  approved  by  the  Board  and  by 
the  Secretary  of  War. 

The  plan  as  modified  will  afford  largely  increased  room  for  anchorage 
for  the  numerous  vessels  which  need  the  harbor  as  a  refuge. 

July  1,  1889,  amount  available 12,190.82 

J uly  ly  1689,  amount  covered  by  existing  contracts 15, 971. 51 

18, 162. 33 
July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1889 18,162.33 

Amount  appropriated  by  act  of  September  19,  1890 37,500.00 


\ 


Amount  (estimated)  required  for  completion  of  existing  project  ...••....  442. 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  10.) 

11.  Keniufbee  River,  Maine. — The  navigation  of  the  river  is  much  ob- 
structed by  ledges  of  rock  and  by  shoals. 

The  project  for  improving  the  river  consists  in  removing  the  shoals 
by  contraction  works  and  by  dredging,  and  removing  the  ledges  by 
blasting. 

The  estimated  expense  of  the  entire  improvement  is  $410,500. 

Amount  appropriated  August  11.  1888,  $75,000. 

Amount  expended  to  June  30,  1889,  $6,186.54. 

This  expenditure  was  on  the  contraction  works  at  Hatch's  Bock 
Shoal  near  Richmond,  and  was  not  sufficient  to  produce  any  deepening 
of  the  channel. 

Amount  expended  in  last  fiscal  year,  $50,652.11. 

As  a  result  the  contraction  works  at  Hatch's  Bock  have  been  practi- 
cally completed,  and  a  deepening  of  about  1  foot  in  the  channel  has 
already  resulted,  so  that  the  steamers  running  from  Gardiner  to  Boston 
have  passed  the  shoal  at  low  water  without  difficulty. 

The  contraction  works  at  Beef  Bock  Shoal  are  well  advancedj  but 
no  definite  results  of  deeper  water  are  yet  obtained. 
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The  completion  of  the  project  will  be  a  great  benefit  to  the  large  com- 
merce of  the  river. 

Jnly  1, 1889,  amoont  available * $1, 638. 40 

JqI;  1, 18^,  axDoaut  covered  by  existing  contracts 65, 175. 06 

68, 813. 46 
Jaly  1, 1890,  amoant  expended  during  fiscal  year,  exclnsive  of 

liabilities  OQtutanding  Jnlv  I.  lt?89 $40,436.67 

Jolyl,  18SM),  outstanding  liabilities 10,215.44 

Joly  1, 1890,  amoant  oovere<l  by  uncompleted  contracts  made 

daring  the  fiscal  year  ending  Jnne  :iO,  1890 17,089L39 

67.734.50 

July  1, 1890,  balance  available 1,078.96 

Amoant  appropriated  by  act  of  September  19,  1890 50,000.00 

Amoant  available  for  fiscal  year  ending  J  line  30,  1891 51,078.96 

!  Amount  (estimated)  reqnire«l  for  completion  of  existing  project 285,500.00 
Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1856  and  1867. 

(See  Appendix  A  11.) 

12.  Harbor  at  Portland^  Maine, — Before  the  adoption  of  the  present 
project  for  improvement  there  was  but  "M  feet  of  water  to  the  wharves 
used  by  trans-atlautic  steamers,  and  in  the  npper  part  of  the  harbor 
the  depth  at  wharves  in  places  did  not  exceed  12  feet. 

The  project  for  improvement  consists  in  dredging  a  channel  500  feet 
vide  and  29  feet  deep  at  mean  low  water  to  the  lower  wharves  and  to 
deei)en  the  channel  to  16  feet  in  front  of  upper  wharves.  The  latter 
pan  of  project  was  not  included  in  last  annual  rei)#rt  and  estimate. 

Previous  to  June  30,  1889,  there  had  been  expended  the  sum  of 
•07,245.63. 

This  has  resulted  in  a  channel  1,600  feet  long  and  400  feet  wide  along 
the  wharf  front,  connected  with  deep  water  by  a  channel  2,800  feet 
long  and  227  feet  wide,  all  to  a  depth  of  29  feet. 

The  heaviest  laden  steamers  can  now  reach  the  wharves  at  the  low- 
est stages  of  the  tide,  but  a  greater  width  is  needed  for  entire  safety. 

The  expenditures  of  the  last  fiscal  year  have  been  for  contingent 
office  work. 

Jalyl,1889,  amount  available $2,754.37 

July  1, 1H90,  amonnt  expended  dnrinji:  fiscal  year,  exclnsive  of  liabilities 
OQteUnding  July  1,  1889 1 1,062.60 

%  1, 1890,  balance  available 1,691.77 

Ainonat  appropriated  by  act  of  September  19, 1890 40,000.00 

Amoant  available  for  fiscal  year  ending  June  30,  1891 41,691.77 

( iiaoQDt  (estimated)  required  for  completion  of  existing  project 30, 000. 00 

\  Sabmitted in  compliance  with  requirements  of  fiectious  2  of  river  and 
(    harbor  acts  of  1866  and  1867. 

(See  Appendix  A  12.) 

13.  Channel  in  Back  Cove,  Poriland,  Maine. — Originally  this  channel 
was  only  navigable  at  high  stages  of  water.  A  low- water  depth  of  8 
to  10  feet  extended  over  about  half  its  length  and  parts  of  the  re- 
mainder had  a  low-water  depth  not  exceeding  1  foot. 

The  project  for  improvement  adopted  in  1886  consists  in  widening 
aod  deepening  the  channel  to  give  a  low- water  depth  of  12  feet  and  a 
wi<Itb  of  300  feet  on  the  bottom  for  a  distance  of  about  5,600  feet  fol- 
lowing the  harbor  commissioners'  line. 
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Amount  expended  to  June  30,  1889,  was  $33,062.10. 

Amouut  expended  in  last  fiscal  year,  $17,912.30. 

As  a  result  the  12-foot  channel  has  been  extended  a  total  length  of 
4,050  feet ;  the  entire  length  has  been  widened  to  90  feet  on  the  bottom, 
and  a  winding  basin  has  been  dredged  400  feet  wide. 

Work  under  contract  last  reported  was  completed  October  11,  1889. 

The  practicable  cliannel  thus  far  made  has  resulted  in  bringing  many 
vessels  to  the  upper  wharves,  and  in  greatly  increased  facilities  for 
business. 

The  amount  available  is  to  be  expended  in  widening  and  extending 
the  channel. 

,Jnly  1, 1689,  amonnt  available |1, 843. 94 

Jaly  1,  1889,  amouut  covered  by  existing  contracts 16,343.96 

18, 167. 90 
Jnly  1,  1890,  amount  expended  dnring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  18tt9 17,912.30 

July  1,  1890,  balance  available 275.60 

Amonnt  appropriated  by  act  of  September  19,  1890 25,000.00 

Amonnt  available  for  fiscal  year  ending  June  30, 1891 25, 275. 60 


1 


Amonnt  (estimated)  required  for  completion  of  existing  project .103,750.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  13.) 

14.  Breakwater  at  mouth  of  8aco  River ^  Maine, — This  breakwater  was 
partially  built  in  18r»9  to  1873.  In  lH8:i  it  was  found  necessary  to  com- 
plete the  breakwater  to  the  full  height  of  16  feet  and  top  width  of  12 
feet,  to  secure  the  object  of  preventing  the  sand  from  drifting  into  the 
channel  and  maintaining  a  bar  at  the  mouth  of  the  Saco  Kiver. 

There  had  been  expended  to  June  30,  1889,  the  sum  of  $27,856.14. 

Expended  in  last  fiscal  year,  $10,125.87. 

As  a  result  the  breakwater  has  been  completed  from  its  outer  end,  a 
distance  of  2,100  feet,  and  partially  repaired  about  200  feet  further. 

The  breakwater  holds  the  channel  on  one  side  only,  and  breaks  the 
seas,  but  the  repairs  have  not  increased  the  depth  of  water  in  the 
channel. 

To  obtain  deeper  water,  a  jetty  is  required  opposite  the  channel,  as 
mentioned  in  report  for  Saco  River  improvement. 

The  completion  of  the  repairs  will  add  to  the  stability  of  the  break- 
water and  to  the  protection  of  the  channel. 

Julyl,  1889,  amonnt  available $982.86 

July  1,  1889,  amount  covered  by  existing  contracts 11,161.00 

12, 143. 86 
Jnly  1, 1890,  amonnt  expended  dnring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1. 1889 $7,280. 10 

July  1,  1890,  oiittttamiing  liabilities 2,845.77 

July  1,  1890,  amonnt  covered  by  nncom])le!ed  contracts  made 

during  the  fiscal  year  ending  June  30,  1890 ;. 1,700.00 

11,825.87 

Julyl,  1890,  balance  available 317.9ft 

Amonnt  appropriated  by  act  of  September  19,  1890 (^) 

(See  Appendix  A  14.) 

*  The  amount  appropriated  for  tbis  work  in  act  of  September  19,  1890,  is  incladed 
In  the  appropriation  for  Saco  Hiver.    See  report  on  Saco  Kiver,  page  23. 
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15.  Saco  RivtTj  Maine. — ^The  channel  was  obstructed  by  a  bar  at  the 
moatfa,  by  shoals,  and  in  one  place  by  a  ledge,  and  did  not  afford  a  con- 
tiiinoQS  depth  exceeding  3^  feet  at  mean  low  water,  though  mach  of  the 
channel  is  very  much  deeper. 

The  project  for  improvement  includes  the  works  considered  necessary 
to  secure  and  maintain  a  channel  having  not  less  than  6  feet  depth  at 
mean  low  water  to  the  head  of  tide- water  at  Saco  and  Biddeford. 

Expended  to  June  30,  1889,  $17,513.43. 

Expended  in  last  fiscal  year,  $3,465.56. 

As  a  result  the  ledge  at  Little  Islands  has  been  removed  to  the  depth 
required.  A  long  jetty  and  training-wall  has  been  constructed  above 
the  Little  Islands,  and  part  of  the  wing-dam  and  wall  at  Cow  Island 
has  been  built. 

The  channel  is  improved  in  places  but  no  greater  draught  of  vessels 
can  be  used  until  the  bar  is  removed  at  the  mouth  of  the  river. 

Work  under  the  contract  reported  last  year  hiis  not  been  completed 
and  the  limit  of  time  has  been  extended  to  September  1,  1890.' 

The  jetty  at  the  bar  is  the  most  important  work  and  it  should  be  com- 
pleted. 

Jaly  1, 1889, amount  available |302.70 

July  1, 1889,  amoant  covered  by  existing  oontracts 4,683.87 

4, 986. 57 
Jnly  1, 1890,  amonnt  expended  during  fiscal  year,  exclnsive  of 

liabilitiee  oateUnding  July  1,  1689 $3, 064. 73 

Joly  1, 1890,  ontaUndi^g  liabilities 400.83 

July  1, 1890,  amonnt  covered  by  nncompleted  contracts  made 

during  the  fiscal  year  ending  June  30,1890 1,521.01 

4,986.57 

Amonnt  appropriated  by  act  of  September  19, 1890  * .'.. :..    65,000.00 


\ 


Amonnt  (estimated)  required  for  completion  of  existing  project 97,500. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  15.) 

16.  Kennebunk  River j  Maine, — Dnring  the  last  fiscal  year  some  small 
expenses  have  been  incurred  in  making  a  chart  of  the  river  and  ob- 
taining deeds  to  lands  belonging  to  the  Unrted  States. 

Total  expenditure  in  year  $76.62. 

Under  requirements  of  the  river  and  harbor  act  of  August  11, 1888, 
an  examination  of  the  river  was  made  in  December,  1888,  and  in  the 
summer  of  1889  the  old  piers  and  grounds  were  surveyed. 

The  reports  were  printed  in  House  Ex.  Doc.  No.  136,  Fifty-first  Con- 
gress, first  session.    (See  Appendix  A  26.) 

The  amount  estimated  to  repair  the  piers  and  construct  one  small 
Jetty  is  $30,000. 

Joly  1,  1889,  amount  available ^6.62 

Jnly  1,  1890,  amount  expended  dnring  fiscal  year,  exclnsiye  of  liabilities 
ontatandlnx  Jnlj  1,  1889 .       76. 62 

Amount  appropriated  by  act  of  September  19, 1890 20,000.00 

(See  Appendix  A  16.) 

17.  Tark  Harbor,  Maine, — ^The  project  for  this  improvement,  adopted 
in  1886,  has  for  its  object  the  widening  of  the  channel  in  three  bends 
where  the  low-water  depth  of  lOfeet  did  not  exceed  75  feet  wide,  and 
where  the  tidal  currents  are  very  rapid. 

•  Inolnding  breakwater  at  the  mouth  of  Saco  Biver. 
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Part  of  the  material  to  be  removed  is  a  ledge  of  rock  and  the  re- 
maiiuler  is  a  hard  sandy  material,  united  with  small  bowlders,  which  can 
be  dredged. 

Expenditures  to  June  30,  1889,  $13,221.83. 

Expended  in  last  fiscal  year,  $3,307.07. 

Various  causes  have  operated  to  delay  the  contractor  upon  this  work, 
which  will,  however,  doubtless  be  completed  the  present  season,  as  far  as 
available  funds  may  permit. 

The  material  removed  in  last  year  has  been  1,210.1  cubic  yards  sand 
and  bowlders  and  214.7  cubic  yards  of  ledge. 

The  completion  of  the  improvement  will  add  to  convenience  and 
safety  of  entering  and  leaving  the  harbor. 

Jnly  1,  1889,  amount,  available $978. 17 

Jitly  1,  1889,  amoant  covered  by  existing  contracts 10, 800. 00 

11,778.17 
July  1,  4890,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1, 1889 $1,050.47 

July  1,  1890,  outstanding  liabilities 2,256.60 

July  1,  1890,  amount  covered  by  uncompleted  contracts  made 

during  the  fiscal  year  ending  June  30, 1890 7,965.45 

11,272.62 

Jnly  1,  1890,  balance  available ^ 505.65 

Amount  appropriated  by  act  of  September  19,  1690 10,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 10,505.65 


\ 


Amount  (estimated)  required  for  completion  of  existi  ng  project 9, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  ftnd 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  17.) 

18.  Harbor  at  Portsmouth,  New  Hampshire. — The  project  for  improv- 
ing this  harbor  was  adopted  in  1879,  the  object  being  to  check  the  strong 
tidal  currents  in  the  harbor,  and  to  give  a  navigable  depth  over  the 
ledge  known  as  Gangway  Rock,  opposite  the  navy-yard. 

Expenditures  to  June  30,  1889,  $107,679.14. 

Expended  in  last  fiscal  year,  $2«391.46. 

The  results  are  the  entire  completion  of  the  project,  save  a  part  of 
the  ledge  on  the  point  of  Badger's  Island. 

The  work  nnder  contract  heretofore  reported  for  removing  Badger's 
Point  ledge  is  not  yet  completed.  The  balance  of  available  fands  is 
sufficient  to  complete  all  that  is  contemplated. 

July  1, 1889,  amount  available $809.80 

July  1,1889,  amount  covered  by  existing  contracts ." 13,511.06 

14, 320. 86 

Julv  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of 
liabilities  outstanding  July  1,  1889 12,206.66 

Jnly  1,  1890,  outstanding  liabilities 184.80 

July  1,  1890,  amount  covered  by  uncompleted  contracts  made 
during  the  fiscal  year  ending  June  30,  1890 11,637.96 

14,029.42 

July  1,  1890,  bal<ince  available 291.44 

Amount  appropriated  by  act  of  September  19,  1890 .--...-.. 13,000.00 

Amonnt  avaUable  for  fiscal  year  ending  June  30,  1891 ••..  ......     13, 291. 44 

(See  Appendix  A  18.) 
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19.  Bellamy  River,  New  Hampshire, — This  river  is  a  tidal  branch  of 
Great  Bay,  which  connects  with  the  Piscataqaa  River,  4  miles  above  the 
bridge  at  Portsmouth. 

The  upper  i>art  was  originally  too  shallow  for  navigation  with  any 
vessels  of  greater  draught  than  flat-boats. 

The  improvement  consists  in  dredging  the  shallow  part  of  channel  to 
give  a  mean  low- water  depth  of  5  feet,  or  about  11 J  feet  at  high  water, 
which  will  permit  vessels  of  about  500  tons  to  ascend  to  head  of  tide- 
water. 

Amount  expended  to  June  30,  1889,  was  $5,205.33. 

Dredging  under  first  contract  was  commenced  May  1, 1889,  and  was 
completed  August  31, 1869. 

As  a  result  the  channel  has  been  dredged  to  full  width  and  depth  a 
distance  of  4,950  feet.  Large  vessels  can  now  go  nearly  3  miles  up  the 
river. 

The  distance  remaining  to  be  improved  is  about  1^  miles. 

Estimate  of  funds  submitted  is  for  completion  of  project  as  explained. 

July  1, 1889,  amount  available $277.92 

July  1, 1889,  amount  coTered  by  existing  contracts 4,516.75 

4,794.67 
July  1, 1890,  amonnt  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1889 4,794.67 

Amount  appropriated  by  act  of  September  19,  1890 10,000,00 

C  Amoant  (estimated)  required  for  completion  of  existing  project 8, 000. 00 

<  Sabmitt«d  in  compliance  with  requirements  of  sections  2  of  river  and 
{    harbor  acts  of  1866  and  1867. 

(See  Apx>endix  A  19.) 

20.  Coeheco  River^  New  Hampshire. — This  river  may  be  considered  as 
tbe  headwater  of  the  Piscataqaa  Eiver. 

It  was  originally  so  mach  obstructed  by  a  ledge  of  rock,  bowlders, 
^te.f  as  to  permit  no  navigation  of  a  general  character. 

The  project  which  was  completed  in  1889  gave  a  channel  having  a 
ineaD  low-water  depth  of  5  feet,  and  a  width  in  the  narrowest  place  of 
^  feet  on  the  bottom  to  the  city  of  Dover. 

Utder  provisions  of  section  13  of  the  river  and  harbor  act  of  August 
llj  1888,  a  survey  of  the  river  has  been  made  from  Dover  to  the  con- 
flaence  with  the  Salmon  Falls  Biver,  where  the  two  form  the  Piscata- 
qna. 

The  officer  in  charge  of  the  snrvey  has  sabmitted  a  project  for  im- 
proving the  river  by  deepening  the  channel  to  7  feet  at  mean  low  water 
^i  giving  a  minimum  width  of  50  feet.  The  full  report  is  given  in 
House  Ex.  Doc.  No.  74,  Fifty-first  Congress,  first  session.  (See  Appen- 
dix  A  27.) 

Jalyl,  1889,  atoount  available... 5290.28 

Joly  1, 1S90,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
oaUtanding  July  1,  lti89 290.28 

Amoant  appropriated  by  act  of  September  19, 1890 25,000. 06 

(  Amonnt  (estimated)  required  for  completion  of  existing  project 150,000.00 

<  Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  A  20.) 

21.  Harbor  of  refuge  at  Little  Harhor,  New  Hampshire. — This  is  a 
small  harbor  at  the  month  of  the  Piscataqaa  Kiver.    It  is  the  broad 
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mouth  of  a  small  chanu^l  of  the  river  itself.  There  is  room  for  a  consid- 
erable anchorage,  but  the  water  is  too  shallow  save  for  small  vessels. 
The  ebb  tides  from  the  main  channel  are  so  rapid  that  in  strong  north- 
erly winds  it  is  impossible  for  sailing  vessels  to  reach  an  anchorage  in 
the  river. 

The  object  of  the  improvement  is  to  form  a  refuge  for  coasters  and 
fishing  vessels  in  northeasterly  storms  when  they  pan  not  gel  into  Ports- 
month  Harbor. 

The  amount  expended  upon  the  improvement  to  Jane  30, 1889,  was 
$21,325.99. 

Amount  expended  in  last  fiscal  year,  $8,674.01. 

As  a  result  the  channel  over  the  bar  has  been  deepened  to  9  feet  at 
mean  low  water.  100  feet  wide,  and  the  anchorage  has  been  widened  to 
300  feet. 

This  afi'ords  room  for  some  small  vessels,  but  is  too  limited  in  depth 
and  extent  for  a  general  refuge. 

It  is  proposed  to  expend  the  available  funds  for  continning  this  im- 
provement, first,  in  constmcting  the  small  breakwaters  at  the  entrance 
to  the  harbor,  and  then  in  widening  and  deepening  the  channel  and 
anchorage. 

July  1, 1889,  amount  available $1, 168. 13 

Jaly  1, 1889,  amouut  oovered  by  exising  contracts 7,50&.88 

8,674.01 
July  1, 1890,  amonnt  expended  during  fiscal  year,  exclnsive  of  liabilities 

outstanding  July  1,  1889 8,674.01 

Amount  appropriated  by  act  of  September  19,  1890 40,000.00 


\ 


Amount  (eBtimated)  required  for  completion  of  existing  project ...... ..  165,000. 00 

Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  imi>  and  1867. 

(See  Appendix  A  21.) 


EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OF  RIVER  AND  HARBOR  ACT  OF  AUGUST   11,   1888. 

It  appearing  from  the  preliminary  examination  made  by  the  local  en- 
gineer that  the  following  localities  are  worthy  of  improvement,  and  the 
pnblic  necessity  therefor  being  apparent  from  the  facts  and  reasons 
reported,  which  are  concurred  in  by  the  Chief  of  Engineers,  Lieutenant- 
Colonel  Smith  was  charged  with  and  completed  their  survey,  the  results 
of  which  were  transmitted  to  Congress  and  printed  in  Ex.  Doc's  of  the 
Fifty -first  Congress,  first  session. 

1.  Belfmt  Harbor^  Maine. — Printed  as  House  Ex.  Doc.  81.  (See  also 
Appendix  A  22.) 

2.  Union  River,  and  Union  River  bay,  3fatn«.— Printed  as  House  Ex. 
Doc.  138.    (See  also  Appendix  A  23.) 

3.  St.  Croix  River,  Maine. — Printed  as  House  Ex.  Doc.  89.  (See  also 
Appendix  A  24.) 

4.  Pleasant  River  from  Columhia  Falls  to  its  mouth,  Maine. — Printed 
as  Donse  Ex.  Doc.  208.     (See  also  Appendix  A  25.) 

5.  Kennebunlc  River^  Jlfatnc— Printed  as  House  Ex.  Doc.  136.  (See 
also  Appendix  A  26.) 

G.  Vocheco  River j  New  Hampshire,  from  Dover  to  its  mouth. ^Printed 

as  House  Ex.  Doc.  74.    (See  also  Appendix  A  27.) 
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mPROYSMKNT  OF  RIVERS  AND  HARBORS  IN  MASSACHUSETTS. 

Officer  in  charge,  Lieut.  Col.  S.  M.  Mansfield,  Corps  of  Engineers. 
1.  Netcburyport  Harbor^  MassaehtMetts. — The  object  of  the  improve- 
ment is  to  create  a  channel  through  the  outer  bar  1,000  feet  wide,  and 
with  a  least  depth  of  17  feet  at  mean  low  water,  or  24^  feet  at  mean  high 
water. 

The  project  adoptckl  in  1880  and  modified  in  1883  is  to  build  two 
eonverging  rabble-stone  jetties,  so  located  as  to  give  a  proper  direction 
to  the  current,  and  thereby  produce  and  maintain  the  desired  result. 
The  estimated  cost  of  the  project  was  $375,000. 
The  original  depth  of  water  on  the  bar  was  7  feet  at  mean  low  water. 
To  Jane  30, 1889,  $211,444.95  had  been  expended,  and  the  north  jetty 
was  2,675  leet  long,  of  which  2,080  feet  were  fully  completed  and  595 
feet  was  a  core  of  stone  built  up  to  low  water.  The  south  jetty  was 
1,300  feet  long,  of  which  1 ,077  feet  were  fully  completed  and  223  feet 
built  up  to  low  water. 

The  Plum  Island  Dike  was  817  feet  long,  5^  feet  high  above  mean 
low  water,  except  near  the  center,  where  a  weir  is  left  temporarily  150 
feet  long  and  2  feet  above  mean  low  water. 

The  sand-catch  in  rear  of  the  south  jetty  was  in  two  branches,  one 
480  feet  long  and  one  572  feet. 
All  these  works  were  in  ^ood  order. 

Daring  the  fiscal  year  4,814  tons  of  stone  were  deposited  in  the  north 
jetty  at  an  expense  of  $9,484.58.  It  is  now  2,200  feet  long,  fully  com- 
pleted, and  475  feet  additional  length  has  been  partly  completed. 

On  June  30, 1890,  the  south  jetty,  the  Plum  Island  Dike,  and  the 
sand-catch  remain  in  the  same  condition  as  at  the  date  of  the  last  re- 
port 

A  survey  of  the  bar  was  made  in  May  and  June,  1890.  It  showed 
that  the  channel  had  improved  in  width  and  depth  during  the  year. 

The  atl  vantages  to  be  derived  from  the  completion  of  the  project  are 
tbe  deepening  and  widening  of  the  channel  across  the  bar,  thereby  af- 
fording a  harbor  of  refuge  on  the  inside  of  Salisbury  Beach,  and  also 
atfording  easy  access  at  high  water  to  the  wharves  at  Newbaryport  for 
vessels  drawing  17  feet,  approximately. 

Jnlj  1, 1^89. amount  available : $3,722.39 

«^°ly  1, 1890,  amoant  expended  daring  fiscal  year,  exclusive  of  liabilities 
ODtstanding  July  1, 1889 , 2,32:^.64 

JnJy  1.1890, balance  available 1,396.75 

AttODDt  appropriated  by  act  of  September  19, 1890 25,000.00 

^oaiit  available  for  fiscal  year  ending  Jane  30, 1891 26,398.75 

SAmnant  (estimated)  required  for  completion  of  existing  project 117, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  lb66  and  18t>7. 

(See  Appendix  B  1.) 

2.  Jferrtmoc  River j  Massachusetts. — The  object  of  the  improvement  is 
to  straighteo,  deepen,  and  widen  the  natural  channel  of  the  river  from 
its  moatb  to  the  Upper  Falls,  a  distance  of  21^  miles. 

The  channel  originally  was  narrow,  crooked,  and  much  obstructed 
bj  ledges,  bowlders,  and  shoals ;  and  below  Newburyport  by  ledges, 
cribs,  piers,  and  wrecks. 

At  mean  low  water  vessels  drawing  no?  to  exceed  7  feet  could  cross 
the  bar  and  proceed  about  (5  miles  above  Newburyport. 

The  mean  rise  or  fall  of  the  tide  at  the  mouth  of  the  river  is  7J  feet, 
at  Haverhill  Bridge,  4  feet. 
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I'he  project  origiually  adopted  in  1870,  proposed  to  remove  obstruc- 
tions from  the  Upper  and  liower  Falls,  to  remove  Gangway  Rock^  to 
remove  the  wreck  of  the  schooner  Olobej  and  to  remove  the  "  Boilers.^ 

The  cost  was  estimated  at  $69^025. 

This  project  was  revised  and  extended  in  1874  to  include  the  removal 
of  rocks  at  Deer  Island  and  Sock  Bridges,  and  at  Little  Curriers  Shoal, 
so  that  the  chanpel  should  have  the  following  depths  at  ordinary  high- 
water  stages  of  the  river :  From  the  mouth  to  Deer  Island  Bridge  (5 
miles),  16^  feet;  from  Deer  Island  Bridge  to  Haverhill  Bridge  (12^ 
miles),  12  feet;  thence  to  the  foot  of  Mitchell's  Falls  (1^  miles),  10  feet ; 
through  Mitchell's  Falls  to  the  head  of  the  Upper  Falls  (2^  miles),  not 
less  than  4^  feet,  with  the  mill  water  at  Lawrence  running.  This  re- 
vised project  was  estimated  to  cost  $147,000. 

The  total  expenditures  to  June  30,  1889,  were  $170,500,  and  the 
river  channel  had  been  improved  in  accordance  with  the  modified 
project,  with  the  exception  of  the  removal  of  the  "  Boilers,^'  upon  which 
no  work  lias  been  done. 

No  operations  were  in  progress  during  the  year,  and  the  improve* 
ment  remains  in  good  order. 

To  complete  the  improvement  so  that  the  same  depth  of  water  which 
has  been  obtained  through  Mitchell's  Falls  can  be  carried  to  Lawrence, 
additional  work  will  be  required  at  the  falls  above  Haverhill,  which  is 
estimated  to  cost  $11,000 ;  ^nd  additional  improvements  could  be  made 
in  the  lower  part  of  the  river,  which  are  estimated  to  cost  $11,500,  or 
a  total  of  $22,500. 

The  improved  channel  is  in  good  order. 

Aroonnt  appropriated  by  act  of  September  19, 1890 $10, 000. 00 

'  Amount  (estimated)  required  for  completion  of  existing  project 1,500.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  Mid 
harbor  acts  of  IH66  and  1B67. 

(See  Appendix  B  2.) 

3.  Powow  River  J  Mansa/ohusetta. — Powow  Eiver  is  a  tributary  of  the 
Merrimac  River,  into  which  it  enters  from  the  north,  about  3}  miles 
above  Newburyport. 

From  the  mouth,  tide- water  extends  9,600  feet  in  a  narrow,  crooked 
channel,  not  navigable  at  low  water. 

The  project  proposed  for  its  improvement  is  to  dredge  a  channel 
9,600  feel  long,  60  feet  wide,  and  12  feet  deep  at  mean  high  water,  at 
an  estimated  cost  of  $77,000. 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  $3,000  for 
this  work,  provided  a  suitable  draw  was  built  in  the  bridge  which  now 
crosses  the  mouth  of  the  river. 

Action  is  in  progress  by  the  town  authorities,  having  in  view  com- 
pliance with  this  proviso. 

No  expenditures  were  made  during  the  year  ending  June  30, 1890, 
and  the  original  condition  of  the  river  is  unaltered. 

July  1,  1889,  amount  ayailable |3,000.00 

July  1,  1890,  balance  available ^..      3,000.00 

Amount  appropriated  by  act  of  September  19,  1890 5,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 8, 000. 00 


A 

\ 


\ 


Amount  (estimated )  required  for  completion  of  existing  project 69, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  3.) 
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4.  Ipswich  Rivefj  Mcusachusetts.'^lpswich  River  empties  into  Plum 
iBlaod  Soand  about  9  miles  south  of  Newburyport,  Mass.  It  is  navi- 
gable from  its  mouth  to  the  wharves  at  Ipswich,  a  distance  of  3  miles. 
Before  improvement,  at  low  water  not  to  exceed  1^  feet  draught  could 
be  carried  in  a  narrow  channel. 

The  mean  rise  or  fall  of  the  tide  is  8.4  feet.     . 

The  object  of  the  improvement  is  to  widen  and  deepen  the  natural 
channel  of  the  river. 

The  original  project  was  submitted  in  1875.  It  proposed  a  channel 
60  feet  wide  and  4  feet  deep  at  mean  low  water,  at  an  estimated  cost  of 
$25,000. 

The  total  amount  appropriated  for  this  improvement  to  date  is  $5,000. 

The  amount  expended  to  June  30, 1889,  was  $2,532.08.  At  that  date 
a  navigable  channel  existed  at  least  40  feet  wide  and  4  feet  deep  at 
mean  low  water. 

No  expenditures  were  made  during  the  fiscal  year. 

Sealed  proposals  were  invited  by  circular  letter  dated  September  27, 
1889,  for  the  completion  of  the  present  partial  project.  No  bids  were  re- 
ceived in  response.  ^ 

On  April  10, 1890,  bids  were  again  invited  by  circular  letter,  and  two 
pro]K>sal8  were  received.  Both  were  rejected  as  the  lowest  would  make 
the  improvement  cost  at  least  twice  the  amount  available,  and  no  ad- 
vantage to  commerce  would  result  from  its  partial  completion. 

The  work  of  completing  this  improvement,  as  now  proposed,  has  been 
publicly  advertised  three  times  and  it  is  evident  that  the  small  amount 
of  work  to  be  done  in  this  locality,  so  difficult  of  access,  will  cost  more 
than  similar  work  in  more  accessible  places. 

The  condition  of  the  improvement  June  30,  1890,  is  the  same  as  on 
June  30,  1889. 

The  prospective  benefits  to  commerce  are  increased  facilities  and 
safety  to  navigation. 

Jnly  1,  18H9,  amoaut  available 12,467.92 

Joly  1,  li^,  amoant  expended  daring  fiscal  year,  exolnsive  of  Uabilities 

oatetanding  July  1,  18t^ 5.00 

Jnly  1,  1890,  balance  available 2,462.92 


1 


Amonnt  (estimated )  reqn ired  for  completion  of  existing  project 20, 000. 00 

Sobniitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  act«  of  18(56  and  1867. 

(See  Appendix  B  4.) 

5.  Harbor  of  Refuge^  Sandy  Bay,  Cape  Ann,  Massachusetts, — ^This  bay 
is  t»ituate<l  at  the  northeastern  extremity  of  Cape  Ann,  Massachusetts. 
It  is  open  to  the  full  effect  of  easterly  and  northeasterly  gales. 

The  proposed  improvement  contemjilates  the  construction  of  a 
national  harbor  of  refuge  of  the  first  class.  The  anchorage  covered  by 
the  proposed  breakwater  will  contain  1,377  acres. 

The  estimated  cost  of  the  improvement  is  $5,000,000.    . 

The  expenditures  to  June  30,  1889,  were  $222,865.26. 

The  condition  of  tlie  improvement  on  June  30,  1889,  was  as  follows : 

Two  hundred  and  eighty-four  thousand  eight  hundred  and  ninety- 
nine  tons  of  rubble-stone  had  been  deposited,  by  which  2,400  feet  of  the 
substructure  of  the  breakwater  had  b^n  essentially  completed. 

Operations  were  in  progress  under  a  contract  to  deposit  110,000  tons 
of  rubble-stone.  During  the  fiscal  year  68,035  tons  were  deposited 
under  the  existing  contract,  and  it  was  satisfactorily  completed  June 
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30, 1890,  after  a  total  of  110,000  tons  had  been  d'eposltetl  in  the  break- 
water, the  substructuie  of  which  is  at  the  date  of  this  report  essentially 
completed  between  cross-ranges  140  and  3,540*^^ 

The  prospective  benefits  to  commerce  and  navigation  by  the  con- 
^traction  of  this  harbor  of  refnge  are  increased  safety  to  life  and  prop- 
erty, and  a  consequent  reduction  in  freights  and  insurance. 

July  1,  1889, amount  available $19,933.37 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1889 $7,657.26 

July  1, 1890,  outstanding  liabilities 41.67 

7,698.93 

July  1,  1890, balance  available 18,234.44 

Amount  appropriated  by  act  of  September  19,  1890 150, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1891 162, 234. 44 


) 


Amount  (estimated)  required  for  completion  of  existing  project 4..  550, 000. 00 

Submitted  in  compliance  with  reqn  irements  of  sections  2  of  river  and 
•    harbor  acts  of  1866  and  1867. 

(See  Appendix  B  5.) 

6.  Gloucester  Harbor^  Massachusetts. — Q^loucestet  Harbor  is  an  impor- 
tsint  center  for  the  fishing  fleet  of  New  England,  about  20  miles  north 
of  Boston.  Its  inner  harbor  was  originally  obstructed  by  sunken  rocks 
and  shoals,  preventing  free  movement  of  vessels,  and  the  approaches  to 
the  wharves  were  shallow,  varying  from  1  to  12  feet.  The  outer  harbor 
was  open  to  all  soutlierly  winds. 

The  first  project  submitted  in  compliance  with  the  act  of  July  11, 
1870,  proposed  to  clear  the  harbor  of  sunken  rocks  and  to  build  a  stone 
breakwater  from  Eastern  Point  to  Round  Bock  Shoal.  The* operations 
in  execution  of  this  general  project,  under  the  acts  of  July  11, 1870, 
and  June  10, 1872,  have  been  confined  solely  to  the  removal  of  isolated 
sunken  rocks  specially  obstructive  to  the  navigation  of  the  inner  harbor. 

The  act  of  June  10,  1872,  appropriated  $10,000,  which  sum  was  ap- 
plied to  the  removal  of  Clam  Rock,  Pinnacle  Rock,  rock  off  J.  Friend's 
Wharf,  rock  oflf  Pew's  Wharf,  and  a  portion  of  Babson's  Ledge. 

The  act  of  August  5,  1886,  appropriated  $5,000  for  a  survey  of  the 
harbor  and  for  continuini;  work  on  Babson's  Ledge^ 

The  surve^^  wjis  completed  in  December,  1886,  and  a  report  and  gen- 
eral project  based  on  this  survey  was  published  in  the  Report  of  the 
Chief  of  Engineers  for  1887,  page  500. 

The  revised  project  proposed  to  remove  from  the  inner  harbor  101^ 
cubic  yards  of  rock  knowu  to  exist,  and  216,000  cubic  yards,  scow  meas- 
urement, of  material,  at  an  estimated  cost  of  $65,000;  and  to  construct 
the  breakwater  that  extends  from  Eastern  Point  to  Round  Rock  Shoal, 
recommended  in  the  project  of  1884,  at  an  estimated  cost  of  $752,000. 

The  amount  expended  to  Juae  30,  1889,  was  $24,566.46,  inclusive  of 
outstanding  liabilities. 

On  June  30,  1889,  the  condition  of  the  improvement  was  as  follows : 

Clam  Rock,  Pinnacle  Rock,  rock  off  J.  Friend's  Wharf,  and  rock  oil' 
Pew's  Wharf  had  been  reduced  to  the  level  of  the  surrounding  bottom, 
and  Babson's  Ledge  to  14  feet  at  mean  low  water.  Two  channels  of 
approach  to  the  wharves  in  Harbor  Cove  had  been  dredged;  each  was 
40  feet  wide  and  10  feet  deep  at  mean  low  water ;  the  eastern  one  was 
550  feet  long,  the  western  1,000  feet  long. 

Ko  operations  were  in  progress  during  the  fiscal  year. 
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The  condition  of  the  improvement  June  30, 1890,  is  the  same  as  on 
Jane  30, 1889. 

Jwly  1,  1889,  amonnt  available. $433.54 

Jaly  1,  1890,  amoant  expended  daring  fiscal  year,  exclaBive  of  liabilities 

outstanding  July  1,  l«a9 14.38 

July  1, 1890,  balance  available 419.16 

Amonnt  appropriated  by  act  of  September  19,  1890 15,000.00 

Amoant  available  for  fiscal  year  ending  Jane  30,  1891 15, 419. 16 


\ 


Amoant  (estimated)  required  for  completion  of  existing  project 792,000. 00 

Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  6.) 

7.  Manchester  Harbor^  ikfa««ao%ti«6^4.— Manchester  Harbor  is  sitaated 
aboQt  5^  miles  northeast  from  the  entrance  of  Salem  Harbor,  Massa- 
chasetts. 

Its  outer  roadstead  contains  300  acres  approximately,  with  5  fathoms 
of  water.  Its  entrance  channel  is  100  feet  wide  and  6^  feet  deep  at 
mean  low  water  up  to  Proctor's  Point ;  it  then  shoals  rapidly  to  a  depth 
of  IJ  feet  at  the  "Narrows,^'  1,400  feet  from  Proctor's  Point,  and  for  a 
farther  distance  of  2,500  feet  to  the  town  wharves  no  low-water  chan- 
nel  exists. 

The  project  for  its  improvement  is  based  on  the  survey  provided  for 
in  the  act  of  An^ust  5, 1886.  It  proposes  to  dredge  a  channel  from 
Proctor's  Point  to  the. town  wharves  4,000  feet  long,  60  feet  wide,  and 
4  feet  deep  at  mean  low  water,  at  an  estimated  cost  of  $14,300. 

The  act  of  August  11, 1888,  appropriated  $2,500  for  this  work.  It 
was  proposed  to  expend  this  amonnt  in  partial  execution  of  the  project 
in  the  removal  of  a  ledge  near  Proctor's  Point,  but  after  proposals  had 
been  advertised  for  and  opened  November  2, 1888,  it  was  decided  to 
retain  the  amount  available  in  the  Treasury  until  further  funds  were 
provided. 

Joly  1, 1889,  amount  available $2,396.93 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilitieB 
OQtBtanding July  1,  1889 *  6.00 

Jnlyl,  1890,  balance  available 2,390.93 

AmoQDt  appropriated  by  act  of  September  19,  1690 5,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891   7, 390. 93 

i  Amount  (estimated  )  required  for  completion  of  existing  project 6. 800. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 

(See  Appendix  B  7.) 

8.  lAinn  Harbor^  Massachtisetts. — ^The  object  of  this  improvement  is  to 
obtain  a  more  direct,  wider,  and  deeper  channel  of  approach  to  the  city 
vbarves.  The  original  channels  were  narrow  and  crooked  and  had 
but  6  feet  depth  at  mean  low  water,  and  the  greater  part  of  the  harbor 
was  bare  at  low  water. 

The  project  was  adopted  in  1884.  It  proposed  a  channel  200  feet 
^de  and  10  feet. deep  at  mean  low  water  through  the  outer  and  inner 
^.  The  outer  channel  is  3,610  feet  long;  the  inner  one  6,460  feet, 
^tis  supposed  that  the  inner  channel  will  need  occasional  dredging. 
To  aid  in  keeping  the  outer  channel  open  a  training- wall  is  proposed, 
^  experience  shall  show  it  to  be  necessary. 

On  September  24, 1888,  it  was  proposed  to  extend  the  inner  channel 
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400  feet  withiu  the  harbor  Hue,  and  to  excavate  at  its  iniier  end  an  an- 
chorage basin  500  by  300  feet  in  area,  10  feet  deep  at  mean  low  water, 
at  an  estimated  cost  of  $25,000.  « 

The  cost  of  the  original  project  wa«  estimated  to  be  $157,000. 

The  total  expenditures  to  Jane  30, 1889,  were  $66,015.92,  of  which 
$66,000  had  been  expended  on  the  original  project. 

The  condition  of  the  improvement  on  Jane  30, 1889,  was  as  follows : 

The  outer  channel  had  been  completed  ;  the  inner  channel  was  of  fall 
length  and  depth,  but  only  150  feet  wide.  A  contract  was  in  force  to 
dredge  28,000  cubic  yards  of  material. 

The  appropriation  of  1888  could  be  expended  dt  the  discretion  of  the 
Secretary  of  War  in  continuing  the  improvement,  or  part  in  the  west- 
em  channel  or  in  the  anchorage  basin.  A  survey  made  early  in  the 
fiscal  year  showed  that  no  part  of  the  balance  on  hand  could  be  ex- 
pended to  advantage  in  the  western  channel,  and  the  funds  available 
were  expended  under  the  existing  contract  in  dredging  from  the  anchor- 
age basin  25,571  cubic -yards  at  a  cost  of  $9,399.40. 

The  condition  of  the  improvement  on  June  30, 1890,  is  as  follows : 

The  outer  channel  is  3,610  feet  long,  200  feet  wide,  10  feet  deep  at  mean 
low  water ;  the  inner  channel  is  6,450  feet  long,  150  feet  wide,  10  feet 
deep ;  the  anchorage  basin  is  125  feet  wide,  500  feet  long,  10  feet  deep, 
connected  with  the  inner  channel  by  a  cut  400  feet  long,  100  feet  wide, 
10  feet  deep.    Nothing  has  been  done  on  the  training-wall. 

The  prospective  benefits  to  commerce  are  incre£»ed  facilities  and 
safety  to  navigation. 

July  1,  1889,  amount  available $1,635.58 

July  1, 1890,  amount  expended  during  fiscal  year,  excluBive  of  liabilities 
outstanding  July  1,  1889 1,060.90 

July  1,  1890,  balance  available 584.68 

Amonnt  appropriated  by  act  of  September  19,1890 15,000.00 

Amonnt  available  for  fiscal  year  ending  Jnne  30,  1891 15, 584. 68- 


1 


•  '  * 


Amount  (estimated)  required  for  completion  of  existing  project 76, 000. 00 

Submitted  in  compliance'^ith  reqnirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  8.) 

9.  Winthrop  Harbor,  MoBsachusetts, — ^Winthrop  Harbor  is  situated  in 
the  northeastern  part  of  Boston  Harbor.  It  contains  «S50  acres,  ap- 
proximately, all  of  which  is  essentially  dry  at  low  tide.  The  mean 
range  of  tides  is  9.4  feet. 

The  original  project  for  its  improvement  was  based  on  the  survey  pro- 
vided for  in  the  act  of  August  5, 1886.  It  proposed  to  dredge  a  straight 
channel,  3,900  feet  long,  60  feet  wide,  6  feet  deep  at  mean  low  water, 
from  the  "  Back  "  channel  of  Boston  Harbor  to  Eice's  Wharf. 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  $1,000  for 
this  harbor.  This  sum  was  insufficient  to  commence  any  operations  that 
would  be  of  benefit  to  commerce,  and  it  has  been  retained  in  the  Treasury. 

No  operations  have  been  in  progress  or  expenditures  made  during 
the  fiscal  year  ending  June  30,  1890. 

The  original  condition  of  the  harbor  is  unchanged. 

July  1,  1889,  amount  arailable $1,000. 00 

July  1,  1890,  balauce  available 1 1,000.00 

Amount  appropriated  by  act  of  September  19,  1890 5, 000. 00 

Amonnt  availaMe  for  fiscal  year  ending  Jnne  30,  1891 ..^.^.^ 6,000.00 
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Amount  (eetiinated)  reqaired  for  completion  of  exiatiug  project ^  f  11, 600. 00 

Snbojitted  in  compliance  with  requireiuenta  of  sectiouH  2  of  river  and 
harbor  acts  of  lti66  and  1867. 

(See  Appendix  B  9.) 

10.  Boston  Harbor^  Mass<ichu8€tt8. — Theobjectofthis  improvement  is, 
first,  to  preserve  the  harbor  by  protecting  the  islands  and  headlands; 
and,  second,  to  improve  it  by  widening,  straightening,  and  deepening 
the  channels. 

The  projects  adopted  for  this' parpose  since  18G6  have  been  mainly  in 
accordance  with  the  recommendations  of  the  United  States  commis- 
sioners, whose  labors  terminated  during  that  year. 

The  works  of  preserration  consist  of  sea-walls,  aprons,  jetties,  etc., 
which  protect  the  shores  of  the  islands  and  headlands,  prevent  a^ldi- 
tional  wash  into  the  channels,  control  tbe  tidal  scour,  and  preserve  the 
full  height  of  anchorage  shelter  fpr  vessels  in  the  roadsteads.  Such 
have  been  built  or  repainnl  at  Point  Allerton  and  the  islands  of  Great 
Brewster,  Lo veils,  Gallop's,  Long,  Deer,  Rainsford,  George's,  and  Castle. 

The  works  of  improvement  have  been  by  dredging  and  blasting,  by 
which  means  many  dangerons  rocks  and  shoals  have  been  removed  and 
the  main  ship  channel  enlarged  from  100  feet  wide  and  18  feet  deep  at 
mean  low  water  so  that  it  is  now  at  leiist  f>00  feet  wide  and  23  feetdeep 
at  mean  low  water. 

The  following  tributary  channels  have  also  been  improved : 

1.  Charles  River. — The  natural  channel  of  this  river  has  been  widened, 
straightened,  and  deepened,  so  that  from  its  mouth  up  to  Western  Ave- 
nue Bridge,  a  distance  of  4f  miles,  the  channel  has  a  width  of  200  feet 
and  a  depth  of  7  feet  at  mean  low  water;  thence  to  Arsenal  Street 
Bridge,  2^  miles,  the  channel  has  a  least  width  of  80  feet  and  a  least 
depth  of  6  feet. 

2.  Fort  Point  Channel. — This  important  branch  of  the  main  ship- 
channel  originally  had  a  least  depth  of  12  feet  at  its  entrance,  and  the 
channel  ws«s  narrow  and  crooked.  It  has  been  widened  to  175  feet  and 
(lee{ieued  to  23  feet  at  mean  low  water  fropi  its  month  to  Congress 
Btreet  Bridge,  a  distance  of  1,900  feet. 

3.  ningham  Harbor. — (See  separate  report ) 

4.  Nantanket  Beach  Channel, — ^The  project  adopted  in  1880  was  to 
▼ideu  and  deepen  the  channel  so  that  it  would  be  at  least  lOU  feet  wide 
and  9^  feet  deep  at  mean  low  water.  The  project  was  completed  in  188L 
and  1^83. 

5.  Channel  between  Nix^s  Mate  and  Long  Island. — This  cliannel  had 
origioally  4^  feet  depth  at  mean  low  water.  A  cut  has  been  made 
tliroii^li'the^bar,  200  feet  wide,  550  feet  long,  and  12  feet  deep  at  mean 
low  water. 

C.  Hi'oad  i^ound. — An  obstruction  called  "  Barrel  Bock  "  was  removed 
io  18G9. 

The  total  expenditures  io  June  30,  1889,  were  $1,731,059.28. 

louring  the  fiscal  year  ending  June  30,  1890,  the  extension  of  the  sea- 
wall protecting  Galioii's  Island  was  completed  ;  extensive  repairs  were 
roa«lo  to  the  middle  and  north  head  sea  waUls  at  Deer  Island  ;  5,942 
cubic  yards  of  material  were  dredgtd  from  the  upper  middle ;  111  cubic 
yards  of  ledge  were  removed  from  the  Upper  Middle  ;  9,025  cubic  yards 
of  material  were  dredged  from  the  channel  leading  to  Nautasket  Beach ; 
a  detailed  survey  of  the  west  end  of  Brewster  Spit  was  made;  and  sur- 
^^ys.  examinations,  etc.,  were  made  for  the  Hnrbor  Line  Board. 

At  the  date  of  this  report  the  several  works  of  [ireservatioii  are  in  fair 
Wdcr;  the  main  ship  channel  is  23  feet  deep  at  mean  low  water,  1,100 
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feet  wide  west  of  the  Upper  MidclJe,  750  feet  wide  at  the  Upper  Middle, 
1,(H)0  feet  wide  at  the  Lower  Middle,  6li5  feet  wide  at  tlie  Narrows,  and 
475  feet  wide  opposite  the  west  end  of  Brewsttir  Spit. 

The  subsidiary  chaunels  are  in  the  same  cdadition  as  at  the  date  of 
the  last  report,  with  the  exceptiou  of  the  one  leading  to  Nautasket  Beach, 
which  has  been  widened  tq  250  feet  at  the  turn  opposite  the  Dolphin. 

July  1,1889,  amount  available $42,501.02 

Jiilv  1, 1890,  aiuonnt  expeuded  during  fiscal  year,  exclusive  of 

luibilities  outstanding  July  1,1889 '. $14,753.18 

July  1,  1890,  outstanding  liabilities 2.2S0.:V2 

17.033.50 

July  1,1890,  balance  available 25,467.52 

Amount  appropriated  by  act  of  September  19,1890 145,000.00 

Amount  available  for  fiscal  ye<ir  ending  June  30,  1891 170,467.52 
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Amount  (estimated)  requinwl  for  completion  of  existing  project 395, 000. 00 

Submitted  in  compliance  with  requirements  of  sections 2 of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  10.) 

11.  Hingham  Harbor^  MastmchusetU. — ^The  object  of  the  work  is  to 
widen  anil  deepen  the  natnral  channel,  which  was  30  feet  wide  and  4  feet 
deep,  so  that  it  will  be  100  feet  wide  and  10  feet  deep  at  mean  low  water. 

The  project  was  originally  proposed  in  1H74  and  was  modi  tied  in  1885. 
The  original  project  was  estimate4l  to  cost  $11,000.  The  project  of  1885 
was  to  cost  an  additional  sum  of  $18,750. 

The  amonut  expended  to  June  30,  1889,  was  $16,142.68.  •  The  coadi- 
tiou  of  the  improvement  on  Hiat  date  was  as  follows  : 

The  channel  was  100  feet  wide  and  8  feet  deep  throughout,  and  at  the 
h'dge  where  operations  have  been  in  progress  under  the  modified  pro- 
ject the  channel  was  10  feet  deep  at  mean,  low  water  in  a  cut  through 
the  leilge  50  feet  wide. 

At  the  commencement  of  the  fiscal  year  operations  were  in  progress 
nniler  a  contract  to  remove  200  cubic  yards  of  ledge  from  the  channel. 
During  the  iiscal  year  93  cubic  yards  were  removed  under  this  contract 
(a  total  of  173  yards)  at  a  total  cost  of  $4,852.31,  and  at  the  date  of  this 
report  the  im[)r(»ved  channel  through  the  ledge  is  100  feet  wide,  10  feet 
dee|>  at  mean  low  water,  and  the  remaimlerof  its  length  but  8  feet  deep. 

The  prospective  benefits  to  commerce  are  increased  facilities  and 
safety  to  navigation. 

July  1,1889,  amount  available $708.32 

July  1, 1  HIM),  amount  expended  during  fiMcal  year,  exclusive  of  liabilitieH 
outbtaudiug  July  1,1889 T 61>7.31 

July  1, 1800,  balance  available r». 01 

Amount  appropriated  bj'  act  of  September  19, 1S90 5, 000. 00 

Anxpunt  available  for  fiscal  year  ending  J une  30, 1891 r>,  005. 01 

i  Amount  (entimated)  required  for  completion  of  existing  project 3,  OtH).  00 

<  Submitted  in  compliance  with  requirements  of  sections 2  of  river  and 
(      harbor  acts  of  I8t>6  and  1867. 

(See  Appendix  B  11.) 

12.  Scituate  Harbor^  Massachusetts. — This  harbor  is  on  the  west  shore 
of  Massachusetts  Bay,  about  14  miles  south  of  Boston  Light. 

The  object  of  the  improvement  is  to  create  a  harbor  of  refuge  for 
vessels  bound  to  Boston  from  the  eastward  which  are  too  far  south  of 
their  true  coui«e  to  clear  the  dangerous  ledges  near  Minot's  Ledge  Light 
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Originally  the-  harbor  bad  a  low- water  aroa  of  about  57  acres,  more 
than  6  acres  of  which  bad  a  depth  of  at  least  3  feet  at  mean  low  water. 
It  was  entirely  open  to  the  action  of  easterly  gales,  and  its  entrance  was 
obstructed  by  sunkea  bowlders. 

The  project  a<lopted  in  1880  is  to  build  two  breakwaters — one  from 
**Ceilar  Poinf  on  the  north  side  of  the  entrance,  and  the  other  from 
the  "  First  Cliff '^  on  the  south  side — and  to  dredge  the  area  inclosed 
and  in  front  of  the  entrance.  Tiie  estimated  cost  of  the  improvement 
is  $290,000. 

The  expenditures  to  June  30,  1889,  were  $47,546.08. 

The  condition  of  the  improvement  June  30,  1889,  was  as  follows : 

The  north  breakwater  was  essentially  completed.  Nothing  hud  been 
done  ou  the  south  breakwater.  The  entrance  channel  was  1,G00  feet 
long,  100  feet  wide,  and  5  feet  deep  at  mean  low  water.  The  anchorage 
basiu  was  350  by  450  feet  in  area,  7  feet  deep  at  mean  low  water. 

A  contract  was  in  force  on  July  1,  1889,  to  dredge  9,000  cubic  yards 
from  a  channel  leading  from  the  anchorage  Uasin  to  the  town  wharves 
2,100  feet  long,  25  feet  wide,  and  1  foot  deep  at  mean  low  water. 

During  the  year  8,38(5  cubic  yards  were  dredged  under  this  contrar.t 
at  an  expense  of  $4,124.12,  and  at  the  date  of  this  report  a  navigable 
channel  connects  the  anchorage  b;isin  with  the  town  wharves  2,100 
feet  long,  25  feet  wide,  1  foot  deep  at  mean  low  water. 

The  condition  of  the  breakwaters,  the  entrance  channel,  and  the 
anchorage  basin  are  the  same  as  on  June  30,  1889. 

The  prospective  benefits  to  commerce  by  the  completion  of  this  im- 
provement are  the  creiition  of  an  additional  harbor  of  refuge  on  this 
much  frequented  dangerous  coast. 

Jnly  1,  18S9,  amount  available •. $1)03.92 

July  1,  1890,  amount  ex  ponded  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  J aly  1,  18c^ 74.12 

Joly  1,  1890,  balHuce  available 8*29.  ho 

Awosntappropriatedby  act  of  September  19, 1890 10,000.0) 

Aoioant  available  for  fiscal  year  ending  June  30,  1891 10, 829.  80 

i  Amount  (estimated)  required  for  completion  of  exiRtiog  project 227, 500. 00 
8abmitted  in  compliance  \i'itb  requirements  of  sections  2  of  river  aud 
harbor  acto  of  I8t;6  and  1807. 

(See  Appendix  B  12.) 

13.  Flpnouth  Harbor^  Massachusetts. — Plymouth  Harbor  is  30  miles 
8outh  of  Boston. 

The  object  of  its  improvement  is  to  perpetuate  the  harbor  by  the 
preservation  of  Long  Beach,  which  forms  it;  and  to  deepen  and  widen 
tbe  channels  of  approach  to  an  enlarged  anchorage  basin  in  front  of 
tlietown  wharves. 

The  various  devices  employed  for  the  preservation  of  Long  Beach  are 
<i«scribed  in  the  Annual  lleport  of  the  Chief  of  Engineers  for  the  year 
1877. 

,  The  original  project  for  improvement  was  adopted  in  1875  and  niodi- 
fediu  1877  and  1884.  The  modified  project  proposed  an  iii>])roved  chan- 
D**l  2,286  feet  long,  150  feet  wi<le,  and  9  leet  deep  at  mean  low  wati^r. 

Theejcpenditures  to  June  30,  1889,  were,  for  beach  protection,  $73,- 
Wl.73;  for  dredging,  *4!i,1^1.02;  total,  *1 15,302,75. 

At  that  date  the  channel  was  115  feet  wide,  9  feet  deep  at  mean  low 
^«lter;  the  basin  was  800  feet  long,  9  feet  deep  for  90  feet  of  its  width 
nearest  the  towu  wharves,  and  averaged  5  feet  deep  for  the  rewaiuder 
of  iU  width. 
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On  Jane  30, 1889,  a  contract  was  in  force  to  dredge  13,000  cubic  yards 
from  the  ba^io.  During  tbe  year  13,000  cubic  yanl8  were  dredged  under 
this  contract,  at  a  coist  of  $5,l(i9.57,  from  the  basin,  and  at  the  date  6f 
this  report  the  basin  is  800  feet  long,  averages  150  feet  wide,  9  feet  deep 
at  mean  low  water. 

The  improved  channel  and  the  condition  of  Long  Beach  are  tbe  same 
as  at  the  date  of  the  last  report. 

The  prospective  benehts  to  commerce  are  increased  facilities  and 
safety  to  navigation. 

July  1, 18d9,amouut  available $1,613.50 

July  1»  1890,  amount  expeuded  durinfi;  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1889 285.82 

July  1, 1890,  balance  available 1,:J27.68 

Amount  appropriated  by  act  of  September  19,1890 8,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 9,327.68 
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Amount  (estimated)  required  for  completion  of  existing  project 9,500.00 

Sabniitted  in  compliance  with  requirements  of  sections  2  of  river  and 
liarbor  acts  of  1866  and  1867. 

(See  Appendix  B  13.) . 

14.  V^ellfleet  Harbor^  Mdssachtisetts, — Wellfleet  Harbor  is  12  miles 
southeast  of  Provincetown,  on  Cape  Cod  Bay. 

The  object  of  its  improvement  is  to  provide  a  navigable  channel  from 
the  inner  anchorage,  the  ''Deep  Hole,''  to  the  town  wharves. 

The  project  originally  proposed  in  1871  was  to  dredge  two  channels 
of  approach  to  the  town  wharves  and  to  remove  several  dangerous 
sunken  rocks. 

The  removal  of  the  sunken  rocks  was  effected  by  an  appropriation 
provided  by  the  act  of  June  10,  1872. 

The  present  project  is  to  dredge  a  channel  from  the  "Deep  Hole"  to 
the  town  wharves  4,200  feet  long,  100  feet  wide,  and  6  feet  deep  at  mean 
low  water. 

The  expenditures  to  June  30, 1889,  were  $5,043.54.  The  condition  of 
the  improvement  at  that  date  was  as  follows :  204  cubic  yards  of  sunken 
rocks  bad  been  removed  from  the  harbor,  and  no  low-water  channel  ex- 
isted to  the  town  wharves. 

On  June  30,  1889,  a  contract  was  in  force  to  dredge  a  channel  2,500 
feet  long,  25  feet  wide,  and  4  feet  deep  at  mean  low  water  from  tbe 
"  Deep  Hole"  to  the  town  wharves. 

During  the  fiscal  year  16,984  cubic  yards  were  dredged  under  this 
contract,  at  an  expense  of  $6,296.25,  and  at  the  date  of  this  report  a 
channel  25  feet  w  ide  and  4  feet  deep  extends  from  the  *'  Deep  Hole  "  to 
the  town  wharves. 

July  1,  1889,  amount  available.... .,         $746.  46 

July  1,  1890,  amount  expended  during  fiscal  year,  excluHive  of  liabilities 
outstanding  July  1,  1880 .  86.25 

July  1,  1890,  balance  available 660.21 

Amount  appropriated  by  act  of  September  19,  1890 4,  OOo!  00 

Amount  availatfe  for  fiscal  year  ending  June  30,  1891 4,660.21 

Amount  (estimated)  required  for  completion  of  existing  project 22, 000.  00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  13  14.) 

15.  rrovincetoicn  Harbor, Maftsachusctts. — Provincetown  Harbor  is  situ- 
ated at  the  extremity  of  (Jape  Cod,  about  ID  miles  southeast  from  Boston 
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Li^ht.  It  is  one  of  the  most  valuable  harbors  of  refuge  on  the  Atlantic 
(K>ast.  The  entire  commerce  of  New  England  and  a  very  birge  local 
lisliiDg  interest  are  directly  benefited  by  its  mainteinauce,  which  de- 
pends entirely  on  the  preservation  of  the  sandy  beaches  which  inclose  it. 

Since  1826  the  project  has  been  a  general  one,  and  provides  for  the 
preservation  of  the  harbor  by  building  dikes,  bulkheads,  and  sand- 
eatches,  and  extensive  planting  of  beach  grass  to  repair  and  prevent 
storm  damages  to  the  beaches. 

From  the  nature  of  the  work  ito^natnotimebe  considered  completed. 
A  special  dike  across  House  Point  Island  Flats,  to  be  builtcontingeutly, 
was  recommended  in  tlie  annual  report  for  1886. 

A  plan  of  the  harbor  was  published  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1886. 

The  amonnt  expended  to  June  30,  1889,  was  $141,043.27,  and  on  that 
date  the  several  works  of  preservation  were  in  good  order. 

Daring  the  fiscal  year  the  "  leveling  up ''  and  backing  of  the  Long 
Point  breakwater  wore  completed;  a  total  of  1,188  tons  of  stone  and 
150  cords  of  brush  were  abided  to  the  breakwater.  Some  minor  repairs 
and  extensions  of  the  sand-catches  near  Abel  Hill  Dike  were  made. 

The  amount  expended  during  the  year  was  $3,010.39. 

At  the  date  of  this  report  all  Uie  works  of  ])reservation  are  in  good 
Older,  but  the  central  part  of  Long  Point  needs  a  new  bulkhead  2,000. 
feet  long,  to  cost  $6,000. 

The  prospective  benefit  to  commerce  is  the  preservation  of  an  impor- 
tant harbor  of  refuge. 

July  1,  1889.  anionnt  availablo $:i,991.47 

Joly  1,  1890,  amouQt  expeuded  dnriDg  fiscal  year,  exclusive  of  liabilities 
outsUndiugJiily  1,1«89 '..,., r>7r..G9 

Julyl,  1890,  balance  available :?,414.78 

Anioant  appropriated  by  act  of  September  19,  lf:<90 7, 500. 00 

Amoant  available  for  Oscal  year  ending  Jane  t{0, 1891 10,914.78 

(See  Appendix  B  15.) 

16.  Removal  of  sunken  vessels  or  craft  obsiructing  or  endangering  navi- 
gation,— The  wreck  of  the  schooner  Anna  A,  Uolton  in  Pronncetown 
Harbor,  Massachusetts,  and  the  wreck  of  the  schooner  Jo/ui  A\  San  ford 
in  Newburyport  Harbor,  Massachusetts,  were  examineii,  {idvertised,and 
removed  by  contract,  in  accordance  with  the  act  of  1880. 

The  cost  of  removal  was  $2,007.84,  and  nothing  of  value  was  saved. 

Amoaut  allotted  July  12,  1889,  |1,000;  amount  allotted  November  G,  1889, 
t:j,U0O $4,000,00 

Jiilv  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 $>, 007.84 

Deposited  to  credit  of  United  Btateif  Treasurer 1,^)92. 16 

: 4, 000. 00 

(See  Appendix  B  16.) 

EXAMINATIONS   AND  SURVEYS  FOR  IMPROVKMENT,  TO  COMPLY  WITH 
BEQUIttKMENTS  OP  RIVER  AND  HARBOR  ACT  OF  AUGUST   11,  1888. 

It  appearing  from  tbe  preliminary  examination  iniide  by  the  local 
engineer  that  the  following  localities  are  worthy  of  improvement,  and 
tbe  public  necessity  therefor  being  apparent  from  the  facts  and  rea- 
sons reported,  which  are  concurred  in  by  the  Chief  of  Engineers,  Lien- 
tenant  Colonel  Mansfield  was  charged  with  and  completed  their  sur- 
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vey,  the  results  of  which  were  tranarnitfed  to  Congress  aucl  printed  m 
Ex.  Doc's  of  the  Fifty-first  Congress,  fii-st  session. 

1.  Crane  and  Waters  Rivers  of  Essex  Branchy  Ma ssachusets. — Printed 
aa  House  Ex.  Doc.  23.    (See  <a1so  Appendix  B  17.) 

2.  Weymouth  (Fore)  River^  Massachusetts, — Printed  as  Bouse  Ex.  Doc. 
20.     (See  also  Appendix  B  18.) 

3.  Beverly  Harbor^  Massachusetts. — Printed  as  House  Ex.  Doc.  27. 
*^See  also  Appendix  B  19.) 

4.  Salem  Harbor^  including  South  Rivef\  MoAsa^ihusetts. — Printed  as 
House  Ex.  Doc.  28.    (See  also  Appendix  B  20.) 

IMPROVEMENT  OF  HARBORS  AND  RIVERS  ON  THE  SOUTHERN  COAST 
OF  MASSACHUSETTS  AND  IN  RHODE  ISLAND  AND  CONNECTICUT. 

Oflieer  in  charge,  Maj.  W.  R.  Li vermore,  Corps  of  Engineers ;  Division 
p]ngineer,  Col.  H.  L.  Abbot,  Corps  of  pjugineers. 

1.  Harbor  of  Refuge  at  Hyannis^  Massa>chusetts. — This  harbor,  before 
im[)roveinent,  was  an  open  roadstead  exposed  to  southerly  storms.  In 
the  years  1827-1838  a  breakwater  of  riprap  granite  1,170  feet  long  was 
constructed,  covering  an  anchorage  of  about  175  acres,  the  entrance  to 
which  has  a  de[)th  of  about  15J  feet.  Between  the  years  1852  and  1882 
extensive  repairs  were  made  in  increasing  the  width  of  its  base  and  the 
size  of  the  stone  forming  its  sides  and  top. 

The  depth  of  water  immediately  inside  the  breakwatct  being  insuf- 
ficient for  many  vessels  that  seek  the  harbor  for  refuge,  the  present 
project  for  the  improvement  of  the  harbor  contemplates  dredging  the 
area  protected  by  the  breakwater  to  a  depth  of  15|  feet  at  mean  low 
water. 

The  amount  expended  on  this  work  up  to  June  30, 1889,  was  $120,- 
395.81.  The  breakwater  had  been  completed  according  to  the  original 
project  and  subsequent  plans  for  strengthening  it,  and  the  15^-foot 
ancihorage  area  had  been  increased  by  about  6i\  acres. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress.  On 
account  of  the  exi>osed  position  of  the  dumping  ground  it  has  not  been 
the  practice  to  attempt  any  work  of  dredging  in  this  harbor  except  dur- 
ing the  summer  season.  During  the  summer  of  1889  no  plant  conid  be 
obtained  for  this  work  ;  the  work,  however,  is  now  in  progress  with 
plant  owned  by  the  Government. 

The  amount  expended  during  the  last  ftscal  year  including  liabilities 
outstanding  June  30,  1890,  was  $12,045.77,  and  the  result  was  the  com- 
mencement of  the  work  of  dredging  in  the  15i-foot  anchorage  area  pro- 
tected by  the  breakwater,  and  the  purchase  of  dredging  plant  to  the 
value  of  $9,937.30. 

July  1,  1889,  arnouut  availabla 113,961.77 

Julv  1,  1890,  amount  expeuderl  during  tiscal  vear,  exclnsivo  of 

liabilities  out-standing  July  1,  1889 1 |10,439. 82 

Julv  1,  1890,  outstauding  liabilities '. 1,605.95 

12.045.77 

July  1, 1890,  balance  available 1,916.00 

Amnion nt  appropriated  by  act  of  September  19,  1890 8.000.00 

Amount  available  for  fiscal  year  ending  June  :U),  1891 9,916,(K) 


1 


Amount  (estimated)  required  for  completion  of  existing  project 17,662.00 

Submitted  in  comidiance  with  rcquiroments  of  sections  2  of  river  and 
harbor  acts  of  l«fi6  and  1867.  • 

(See  Appendix  0  1.) 


RIVER    AND    HARBOR    IMPROVEMENTS.  39 

2.  Harbor  of  Rejufje  at  Nantucket^  MassachvHctffi. — Tin's  harbor  is  the 
only  one  between  tlie  harbors  of  Martha's  Viueyard  (Viueyard  Haven 
amlEdgartown)  ami  Provincetown,  a  distance  ot  jtbout  U)0  miles,  ex- 
cept the  small  harbor  of  Hyaiinis,  on  the  north  side  of  Nantucket  Sound. 
It  lias  deep  water  inside,  and  the  object  of  improvement  is  to  make  it  a 
hailiorof  refuge  for  vessels  pifing  between  ports  north  and  south  of 
Ciij»e  Coil. 

Before  the  coramencenieut  of  the  present  work  there  was  a  shoal  about 
U  miles  in  width  outride  the  entrance,  through  which  the  channel  or 
line  of  best  water  was  only  about  6  feet  deep,  and  very  crooked  and 
subject  to  changes  in  location. 

The  present  approved  project  is  to  construct  jetties  of  riprap  stone, 
projecting  from  either  side  of  the  present  entrance  to  the  harbor,  for 
the  purpose  of  concentrating  the  strength  of  the  tidal  cnrrents  and  ex- 
cavating a  channel  of  15  feet  depth  by  scour,  and  at  the  [daces  where 
the  full  depth  lequired  will  not  be  reached  by  this  means  to  complete 
the  work  by  dredging. 

The  amount  ex])e?uled  on  this  project  uj)  to  the  close  of  the  fiscal  year 
omiing  June  30,  1889,  was  $141,803.77,  and  the  result  was  the  construc- 
tion of  the  west  jetty  to  a  point  3,956  feet  from  the  shore,  and  the  east 
jetty  to  a  distance  of  400  feet  from  its  initial  point  on  shore,  which  is 
tile  outer  end  of  the  middle  of  the  three  northwest  spurs  built  on  Coatne 
Reach  sonje  years  ago,  and  the  foundatioti  was  laid  and  the  jetty  par- 
tially completi^  for  an  additional  distance  of  200  feet. 

Tbe  construction  of  the  east  jetty  was  continued  during  the  year,  and 
C,8i}5  tons  of  stone  were  placed  in  the  work. 

TLe  amount  expended  during  the  last  tiscal  year,  including  outstand- 
ing liabilities  to  June  30,  1890,  was  $.5,147.53,  and  the  result  was  the 
completion  of  the  eiistern  jetty  to  a  distance  of  834  feet  from  the  initial 
IH)inton  shore,  and  its  partial  construction  for  an  additional  distance  of 
191  feet,  and  the  purchase  of  plant  to  the  value  of  $3,045.99. 

The  cost  of  constructing  this  jetty  has  been  n)ore  than  doubled,  from 
tbe  fact  that  the  appropriations  have  been  so  small  that  only  short  sec- 
tions could  bo  built  each  year.  The  currents  wash  away  the  sand 
around  the  head  of  the  jetty,  so  that  it  becomes  necessary  to  lay  the 
foundation  in  12  or  14  feet  of  water  instead  of  4  or  5  feet. 

Jnly  1, 1889,  amount  available $3,196.23 

Jnh  1,  itJ9o,  amount  expended  diirinp:  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  lh89 ' $2,004.4*2 

Jniyl,lttH),  outstanding  liabilities 483.11 

3,147.53 

Jnly  1,  m»0,  balance  available .* 48.70 

Aniouut  appropriated  by  act  of  September  19,  IMUO 25,000.00 

Amoimt  available  forliscal  year  cudiug  June  .30,  1891 25,048.70 

{  Amount  (estimated)  required  for  completion  of  existinf;;  project 205, 000. 00 

v^iikmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(    liarbor  acts  of  1806  and  18(i7. 

(See  Append ixO  2.) 

3.  Harbor  at  Vineyard  Haven,  Massachusetts.^The).  plan  of  improve- 
ment contemplates  the  protection  of  the  points  of  laud  at  the  entrance 
lotbe  harbor  hnown  as  East  Chop  and  West  (hop,  by  the  constrnction 
of  jetties  and  oilier  works  along  the  shore  to  stop  the  wearing  away  of 
tie  chops  by  the  action  of  the  storm  waves. 

Tbe  anion iR  €»xpended  on  this  project  up  to  the  close  of  the  fiscal 
year  ending   June  30,    1889,   including   outstauding    liabilities,   was 
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$3,922.72,  and  the  result  was  tbe  teiiiponiry  wharf  at  West  Chop,  for 
the  laiulin^  of  material  for  theexperimciital  jetties,  was  partially  built, 
aud  253  tons  of  stone  were  placed  in  two  of  the  jetties.  • 

At  the  be^rinning  of  tbe  last  fiscal  year  work  was  in  progress  on  a 
temporary  wharf  at  West  Chop,  on  which  the  material  for  the  experi* 
mental  jetties  was  to  be  landed.  Thfk  wharf  and  three  jetties  have 
been  completed.  They  extend  from  the  foot  of  the  bluff  out  to  about 
4  feet  of  water  at  mean  low  water,  a  distance  of  from  80  to  150  feet  and 
are  200  feet  apart.  Two  of  these  jetties  were  built  last  fall,  the  space 
between  them  rapidly  filled  with  sand  aud  the  shore-line  was  extended 
an  average  distance  of  20  feet  into  the  water.  The  improvBment  in  the 
beach  has  been  maintained. 

Work  of  a  similar  character  is  now  in  progress  at  East  Ohop. 

Eight>hundred  and  forty  tons  of  stone  were  placed  in  the  work  of 
which  375  tons  were  from  a  quarry  at  Mason's  Island,  Connecticut, 
operated  by  the  Government.  The  remainder  was  purchased  in  open 
market. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30, 1890,  was  $L9,41G.28,  and  the  result  was  the  con- 
struction of  the  wharf  and  the  three  jetties  above  mentioned,  aud  the 
purchase  of  plant  to  the  value  of  $8,938.26. 

The  balance  available  will  be  applied  to  coutinning  the  work  of  pro- 
tection, beginning  at  East  Chop. 

July  1,  18H9,  amount  ftvailttMe * $21,077.28 

July  1,  18DU,  niiiount  expeiuletl  during  fiscal  year,  exchisive  of 

liabilitiea  outstanding  July  I,  liHoU $15,718.23 

July  1,  IbUO,  outHtaadiog  liabilities 3,G9d.05 

19.416.28 

July  1, 1890,  balance  available ^ 1,661.()0 

Amount  appropriated  by  act  of  September  19,  1890 10,000.00 

Amount  available  for  fiscal  year  ending  June  :30, 1891 11,(3G1.00 

i  Amount  (estimated)  required  for  completion  of  existing  project 25,00u.  00 

/  Subuiitt-ed  in  compliance  witb  requirements  of  sections  2  of  river  and 
(      harbor  acts  of  imi  and  18G7. 

(See  Appendix  O  3.) 

4.  Wareham  Harbor^  Massachusetts. — The  object  of  the  improvement 
is  to  deepen  and  widen  the  channel  leading  from  Buzzard's  Bay  to 
Wareham.  The  commerce  of  Wareham  is  carried  on  in  sailing  vessels, 
and  the  channel  is  to  be  made  a  beating  channel  for  snch  vessels. 
Another  object  of  the  improvement  is  the  raising  of  Long  Beach. 

Before  improvement  the  ritling  depth  in  the  harbor  wan  about  7  feet 
at  mean  low  water  in  a  narrow  and  very  crooked  channel.  Long  Beach, 
a  narrow  sand  spit  at  the  mouth  of  tbe  harbor,  was  washed  and  abraded 
by  the  waves  and  currents  at  high  water,  and  the  material  was  carrieil 
into  and  shoaled  the  channel  inside. 

The  original  approved  project  of  1871,  for  the  improvement  and  it9 
snbsetiuent  modifications,  provides  for  a  channel  1250  feet  wide  and  10 
feet  deep  at  mean  low  water  from  Barney's  Point  down  to  the  entrance 
to  the  harbor.  Above  Barney's  Point  the  width  of  the  channel  is  to  be 
360  feet,  with  the  same  depth — 10  feet — as  below  that  point.  The  plan 
includes  also  the  raising  and  strengthening  of  Long  Beach,  of  which 
a  large  portion  was  submerged  at  low  water,  to  carry  it  above  the 
storm  waves  and  curriMits  and  to  hold  it  there,  in  order  to  prevent  the 
filling  of  the  improved  channel  above,  by  material  abraded  from  the 
beach. 
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Tbe  total  amount  expended  on  the  ioiprovem.ent  up  to  the  close  of 
the  ti8c*^1  year  end iu|]^  June  30, 1889,  including  outstanding  liabilities 
at  that  date,  was  $73,017.20,  and  the  result  was  that  the  channel  in  the 
upper  part  of  the  harbor  in  front  of  the  wharves  was  carried  to  its  full 
width  and  completed,  and  the  eastern  half  of  the  second  and  third 
reaches  below  the  wharves,  and  about  two.-thirds  of  the  eastern  half 
of  the  fourth  reach,  which  extends  to  Barney's  Point,  were  deepened 
to  10  feet  at  mean  low  water.  The  channel  for  about  one-half  its 
width  from  Barney's  Point  to  Wareham  haa  been  deepened  to  10  feet. 
Loug  Beach  has  been  raised  above  high-water  storm-tides,  so  that  the 
wash  of  sand  into  the  improved  channel  inside  the  beach  has  been 
stopped. 

The  ruling  depth  of  the  approaches  to  Wareham  lias  been  increased 
from  7  to  9  feet,  and  the  channel  greatly  widened  In  all  the  reaches. 
Vessels  of  larger  draught  can  be  carried  to  Wareham  than  formerly. 
The  increase  in  width  of  channel  is  a  great  help  to  all  vessels  in  beating 
in  and  out  of  the  harbor. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress. 
Dredging  was  resumed  in  November,  1889,  with  hired  plant,  and  was 
GontioQed  until  December  7,  when  the  plant  was  withdrawn  by  |.he 
owners,  for  fear  it  would  be  frozen  in.  March  10,  18iK),  work  was  re- 
snmed  with  a  dredge  owned  by  the  United  States  and  continued  until 
March  28, 1800.  The  work  was  confined  to  the  Middle  Ground,  which 
was  a  shoal  in  mid-channel  of  Reach  No.  0.  The  amount  ex])ended  dur- 
ing the  last  fiscal  year,  including  liabilities  outstanding  June  30,  1890, 
was  $10,921.43,  and  the  result  was  the  com])letion  of  the  southern  half 
of  Keach  No.  8  to  a  width  of  175  feet  and  depth  of  10  feet,  the  re- 
moval of  the  Middle  Ground  and  the  purchase  of  plant  to  the  value  of 
$3,690.36. 

Joly  1,1880,  anioant  avaUftble $10,952.90 

July  1, 1890,  amount  ex]H*.iideil  ihiring  fiscal  year,  exclusive  of 

liabilities  ontstanding  July  1,  1889 $10,807.51 

Joly  1, 1890,  ouUtandiug  liabilities U:5.92 

10,921.43 

Jnly  1, 1890,  balance  available :U.47 

Amoont  appropriated  by  act  of  September  19,  1890 5,000.00 

Amoont  available  for  fiscal  year  eDdiug  June  30,  ISOl 5, 0:U.47 

{  Affionnt  (estimated)  required  for  completion  of  existing  project 7,  'i'Mi.  00 

{Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(    barbor  acts  of  1866  and  1807. 

(See  Appendix  C  4.) 

5.  Neiv  Bedford  Harbor ^  Massachusetts, — Before  improvement  the 
cbauuel  had  a  depth  of  about  12^  feel  at  mean  low  water.  The  original 
project  for  its  improvement  as  uioditied  in  1877  provided  for  a  channel 
i^  feet  wide  and  15  feet  deep  at  meau  low  water  from  the  deep  water 
jnsfc  above  Palmei-'s  Island  to  the  wharves  at  New  Bedford.  This  proj- 
ect was  completed  in  1877  at  a  cost  of  $20,000. 

The  object  of  the  present  improvement  is  to  provide  a  channel  200 
ftei  wide  and  18  feet  deep  at  mean  low  water. 

Tbe  amount  expended  to  June  30,  1889,  including  outstanding  liabili- 
ties at  that  date,  was  $20,991.  The  result  was  the  excavation  of  the 
diannel,  under  the  original  project  and  its  modifications,  to  a  width  of 
300  feet  and  a  depth  of  15  feet  at  mean  low  water. 

The  work  of  dredgiqg  was  resumed  during  the  past  fiscal  year  and 
43,6«>5  cubic  yards  of  mud,  sand,  and  gravel  were  excavated. 
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The  amount  expended  dnri?ig  the  last  fiscal  year,  inclnding  liabilities 
outstanding  June  30,  (3t)0,  was  $<S,97o.02,  and  the  result  was  the  exca- 
vation of  a  channel  to  a  depth  of  18  feet  at  mean  low  water,  and  a 
width  of  100  feet,  from  the  deep  water  of  Buzzard's  Bay  near  the  11- 
foot  bank  to  the  vicinity  of  the  wharves  in  New  Bedford,  and  the  par- 
chase  of  dredginj?  plant  to  the  value  of  $1,104.49. 

The  work  required  to  complete  the  existing  project  is  the  excavation 
of  the  remaining  half  of  the  channel  200  feet  wide  and  18  feet  deep,  ex- 
tending from  the  *'.!  Ifoot  bank  "  to  the  vicinity  of  the  wharves  at  New 
Bedford,  and  the  removal  of  a  few  shoal  spots  between  the  "  11-foot 
bank ''  and  Bnller's  Flats,  the  southern  end  of  the  projected  channel. 

July  1.  1889,  araonut  available $9,009.00 

July  1,  1890,  amount  expenrled  during  fiscal  year,  exchiHive  of 

liabilities  ontstamliug  July  1,  1B89 $8,951.47 

Julv  1,  1890,  oQtstamliug  liabilities -.  21). 55 

8.97S.02 

July  1,  1890,  balance  available ;W.98 

Amoant  appropriated  by  act  of  September  19,  1890 10,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 10, 033. 9S 

(  Amount  (estimated)  required  for  completion  of  existing  project 15,000.00 

<  Submitted  in  conipli.nice  with  requirements  of  sections  2  of  river  and 
I      harbor  acts  of  18(i6  and  18^)7. 

(See  Appendix  0  5.)  * 

G.  Taunton  River,  Massachusetts, — The  object  of  the  improvement  is 
to  deepen  and  widen  the  channel  leading  to  the  city  of  Taunton,  at  the 
head  of  navigation,  so  that  vessels  of  11  feet  draught  can  reach  the  city 
at  high  water. 

In  its  original  condition  the  channel  wiis  narrow  and  obstructed  by 
bowlders,  and  frdui  Berkley  Briilge  t^  Taunton  the  depth  was  not,  in 
phices,  more  than  5  feet  at  mean  high  water.  A  vessel  of  30  tons  bur- 
den was  as  large  as  could  go  up  to  Taunton. 

The  approved  project  of  1871  and  its  subsequent  modiQcations  pro- 
vide for  a  channel  (>0  feet  wide  and  11  feet  deep  from  Weir  Bridge  to 
the  ship-yaixl,  a  channel  80  feet  wide  (100  feet  at  the  bends)  and  11  feet 
deep  from  the  shipyard  down  to  and  through  the  Needles  and  Briggs's 
Shoal;  thence  to  Berkley  Bridge  a  channel  of  the'same  width  and  12 
leet  deej),  and  from  Berkley  Bridge  to  the  deep  water  at  Dighton  the 
channel  was  to  be  100  feet  wide  and  12  feet  deep.  The  depths  are  es- 
timated from  high  water.  The  ledge  which  crossed  the  bottom  of  the 
river  at  Peter's  Point,  and  the  numerous  bowlders  which  lay  on  the 
bottom  and  sides  of  the  channel  from  Taunton  to  Dighton,  were  to  be 
removed.  The  amount  exi>ended  on  the  improvement  of  the  river  up  to 
the  close  of  the  fiscal  year  ending  June  30,  1889,  was  $156,967.72. 

With  the  exception  that  but  40  feet  of  the  60  feet  of  width  conld  be 
dredged  between  the  bridge  at  Weir  and  the  ship-yard,  on  account 
of  interfering  with  private  property,  and  that  on  account  of  the  hard- 
ness and  depth  of  material  at  the  sides  the  80-foot  channel  was  not  in 
all  cases  dredged  to  its  full  width,  the  channel  down  to  Berkley  Bridge 
had  been  completed.  The  channel  as  proposed  between  Berkley  Bridge 
and  Dighton  had  been  completed — with  the  exception  of  removing  a 
small  amount  of  ledge  rock  uncovered  in  dredging  below  Peter's  Point — 
and  had  been  cleared  of  bowlders  from  Taunton  down  to  Berkley 
Bridge.  The  work  of  removal  of  the  h^dgc  at  Peter's  Point  had  been 
completed.  The  mateiiat  blasti'd  in  the  channel  had  been  dredged  and 
deposited  in  the  form  of  a  half  tide  dam  rnuntn-g  from  Reuben's  Island 
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tothft  west  shore*  of  llie  river,  with  the  view  of  aeceleratinfif  the  cur- 
rent in  the  dretlged  channel  ott'  and  above  Dightoii,  and  preventing 
deposits  in  this  part  of  the  channel.  Vessels  of  U-feet  draught  can 
DOW  r^ach  Taunton,  at  the  head  of  navigntion. 

No  work  was  done  during  the  hist  fiscal  year. 

There  remains  tq  complete  the  existing  project,  widening  and  deep- 
ening at  a  few  points  above  the  bridge  and  the  removal  of  the  small 
amount  of  ledge  rock  above  referred  to.  A  map  of  a  survey  of  parts  of 
Taunton  River,  with  report  thereon  and  project  for  further  imi)rove- 
ment,  were  submitted  to  Congress  January  10,  188S,  and  printed  as 
House  Ex.  Doc.  No.  SG^  Fiftieth  Congress,  first  session. 

July  1,1889,  araonnt  available $32,28 

Jo]y  1, 1890|  amount  expended  during  fiscal  year,  exclusive  of 

iiabiliticfl  ontstauding  July  1,  1889 f4.50 

Jul)  1,  1890,  outstondiiig  liabililiea 15.00 

19.50 

Joly  1,1890,  balance  available - 12.78 

AiBouot  appropriated  by  act  of  September  19,  1890 7, 000. 00 

AiDOQnfc  available  for  fiscal  year  ending  J une  30,  1891 7, 012. 78 

SAiooaot  (estimated)  required  for  completion  of  existing  project. . . 7, 000. 00 
Sabmitted  in  compliauce  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(Sec  Appeu^x  C  6.) 

7.  Warren  River ^  Ehode  /s7/iw A— -Warren  River  is  an  arm  of  Narra 
ganaett  Bay  north  of  the  harbor  of  Bristol.  The  obstructions  to  navi- 
gation were  a  rocky  reef  below  Little  Island  and  a  submerged  bowlder 
near  mfd-channel  opposite  the  lower  wharves  of  the  town  of  Warren. 
The  approved  project  provided  for  the  removal  of  these  obstructions  as 
far  as  could  be  done  with  an  expenditure  of  $5,00(K 

The  submerged  bowlder  was  renioved  and  an  area  of  about  1.8  acres 
eitending  550  feet  along  the  narrowest  part  of  the  channel  was  cleared 
of  the  projecting  points  of  ledge  and  bowlders  between  the  months  of 
Angnst  and  November,  1887. 

This  completed  the  improvement  as  far  as  projected. 

%  1, 1689,  amonnt  available $119.78 

''Qly  1, 1890,  amonnt  expended  dnrinp^  fiscal  year,  exclusive  of 

liabilities  outstanding  July  l,lfc89 $93.99 

%  1, 1«00,  onUtanding  nabilitics 16. 86 

110.  H5 

%  1, 1890,  balance  available 6.93 

(See  Appendix  C  7.) 

,  8.  Pawtucket  River^  Rhode  Island. — Before  improvement  the  channel 
JD  the  river  had  a  iiiling  depth  of  about  5  feet  at  mean  low  water. 

The  project  for  its  improvement,  as  modified  in  1883,  provides  for  the 
excavation  by  dredging  of  a  channel  100  feet  wide  and  12  feet  deep  at 
DJean  low  water  from  the  deep  water  above  Red  Bridge  to  the  ledge 
opposite  Grant  &  Companj  's  VVharf  at  Pawtucket ;  thence  the  deepen- 
iog  by  blasting  of  a  channel  through  the  ledge  to  Pawtucket  Bridge  of 
the  same  depth  and  40  feet  wide. 

The  amount  expended  to  June  30,  1889,  was  $134,505.83.  The  chan- 
nel bad  been  excavated  under  the  original  project  to  a  width  of  75  feet 
and  a  ruling  depth  of  7  feet  at  menn  low  water,  and  under  the  project 
as  modified  iu  1883  a  new  s  hannel  12  feet  deep  and  100  feet  wide,  with 
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wide  enlargements  at  tin*  bends,  liad  been  carried  from  its  nmiitli  at  the 
deep  water  just  above  Hed  J>rid|]fe,  a  disfjuuje  oCaljont  12,740  feet. 

Tbere  is  now  a  channel  KM)  feet  wide  and  12  feet  deep  at  mean  low 
water  from  the  deep  water  above  Red  Bridge  to  within  1|  miles  of  the 
bead  of  navigation. 

This  completed  portion  of  the  channel  is  already  a  great  benefit  to 
the  commerce  of  the  river ;  a  ruling  depth  of  about  (5  feet  can  be  carried 
from  the  upper  end  of  our  present  work  to  Pawtucket. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress. 
Dredging  was  commenced,  with  hired  plant,  in  August,  1889,  and  con- 
tinued, with  the  exception  of  a  part  of  the  months  of  November  and 
December,  to  January  23,  181)0.  During  the  fiscal  year  54,923  cubic 
yards  of  sand  and  128  cubic  yards  of  bowlders  and  ledge  rock,  besides 
numerous  stumps,  logs,  and  fallen  trees,  were  excavated  from  the 
projected  channel. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  to  June  30, 1890,  was  $32,500.13,  and  the  result  was  the 
dredging  of  the  channel  to  a  width  of  CO  feet,  from  Bass  Rock  to  a  point 
about  200  feet  above  Dunneirs  Wharf,  and  the  purchase  of  dredgiug 
plant  to  the  value  of  $10,805.01. 

The  work  yet  to  be  done  is  to  excavate  the  channel  to  its  full  width 
of  100  feet  from  Bass  Rock  to  a  point  opposite  Grant  &  Co.'s  Wharf,  and 
thence  to  Pawtucket  Bridge,  to  deepen  the  channel  through  the  ledge 
to  the  same  depth,  with  a  wi<lth  of  40  feet. 

It  is  proposed  to  extend  the  channel  towards  Pawtucket  by  dredging 
and  to  commence  work  on  the  ledge. 

July  1. 1889,  amount  available $32,500.13 

July  1,  IB^K),  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  out8taudinK  July  1, 18:<9 J $31,844.08 

July  I,18y0,out8fauding  liabilities G5C.05 

32,500.13 

Amount  appropriated  by  act  of  Sept-ember  19, 1890 30, 000. 00 


1 


Amount  (estimated)  required  for  completion  of  existing?  project :i:i7,47d.00 

Submitted  incompliauce  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18^>6  and  1867. 

(See  Appendix  C  8.) 

9.  Providence  River  and  Narragansett  Bay^  Rhode  Island. — The  object 
of  thiH  improvement  is  to  fnrnish  a  wide  and  deep  channel  for  foreign 
and  coastwise  commerce  from  the  ocean  to  Provnlence. 

Before  the  improvement  of  the  river  was  commence^l  in  1853  many 
shoals  obstrncted  navigation,  and  at  one  ]>oint  in  the  channel,  a  place 
called  "  TheCrook,''  the  available  low  water  depth  was  but  4J  feet.  There 
was  expended  between  1852  and  the  30tii  of  June,  1882,  $200,459.34 
in  deepening  the  channel,  first  to  9  feet,  then  to  12  feet,  then  to  14  feet, 
and  again  to  23  feet,  as  the  increasing  sizes  of  vessels  and  the  growing 
commerce  of  Providence  demanded.  Bulkhead  Rock  was  also  removed 
dnring  this  period  to  a  depth  of  20  fe?t  brlow  mean  low- water. 

The  approved  project  of  1878,  modified  in  1882,  under  which  the  work 
is  now  in  progress,  provides  for  a  channel  25  feet  deep  and  300  feet 
wide,  suitable  for  large  ocean  vessels,  exten<ling  from  Fox  Point,  in  the 
city  of  Providence,  to  the  deep  water  of  Narragansett  Ba.v,  and  for  an 
anchorage  basin  between  Fox  and  Field's  points,  300  feet  wide,  at  a 
depth  of  25  feet;  COO  feet  wide,  at  a  depth  of  20  n-et;  725  fei*t  wide,  at 
a de|)th  of  18  feet;  940  feet  wide,  at  a  depth  of  12  feet ;  1,000  feet  wide, 
at  a  depth  of  G  feet. 
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The  amount  expended  on  the  i»resent  project  up  to  the  close  of  the 
fiscal  year  endhijj:  June  30,  1889,  including  liabilities  oatstandiug  at 
that  date,  was  $24G,883.3G.  At  that  date  the  25foot  channel  300  feet 
wide  had  been  completed.  Bulkhead  Kock  had  been  removed.  The 
eicaration  of  the  20foot  anchorage  area  had  been  completed  in  Fox 
Point  Eeach,  and  of  the  same  areas  in  the  Sassafras  Point  and  the 
Field^s  Point  reaches  about  one-fourth  and  one  half  respectively  had 
been  done. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress. 
Dredgiug  was  commenced,  with  hired  plant,  in  August,  1889,  and  con- 
tiDQed  until  November  9.  Dredging  was  also  carried  on  in  December, 
1889,  and  January  and  February,  1890 — the  work  of  December  being 
doue  with  a  dredge  owned  by  the  United  States.  During  the  fiscal  year 
96,0:]4  cubic  yards  of  mud  were  excavated. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
ouU$taoding  June  30,  1890,  was  $30,717.27,  and  the  result  was  tbe  com- 
pletion of  the  20foot  anchorage  area  on  the  east  side  of  the  Sassafras 
Point  Reach,  and  18-foot  area  on  the  east  side  of  the  Fox  Point  lieach, 
and  aboLt  three-fourths  of  the  18foot  area  on  the  same  side  of  the 
Sas^fras  Point  Keach,  and  the  purchase  of  plant  to  the  value  of 
.  « 18,326.53. 

There  is  required  for  the  completion  of  the  existing  project  the  exca- 
vation of  the  remainder  of  the  anchorage  basin  between  Fox  and  Field's 
Points. 

July  1, 18R),  amount  available $36,717.27 

J'lly  1,  ItidO,  amoiiut  exfjeDded  dnring  fiscal  year,  exclusive  of 

liabilities  outetaiidiDg  July  1,  1889 $35,829.71 

Jaiy  1,1890,  outstanding  liabilities 887,56 

:^,  717, 27 


» 


Amount  appropriated  by.  act  of  September  lU,  1890 50, 000. 00 

^  Aooaot  (estimated)  required  for  coinpletinu  of  existing  project J   115,  OOi).  00 

\  Submitted  in  compliance  with  requirements  of  sections  2  of   river  and 
r    barbor  acts  of  1866  and  18G7. 

(See  Appendix  C  9.) 

10,  Removal  of  Green  Jaclcei  Shoal,  Providence  River,  Rliodc  Island. — 
Tfiissboal  is  in  that  part  of  Providence  River  wbicb  constitntes  the  har- 
^rof  Providence.  It  lies  ott*  the  wharves,  on  tiie  south  front  of  the 
<^»^y)8nd  occupies  a  part  of  the  harbor  that  is  required  for  anchorage 
purposes,  covering  an  area  of  about  18  acres  between  the  15foot  curves. 

Tbe  adopted  project  is  the  removal  of  the  entire  shoal  to  a  depth  of 
25  feet  at  mean  low  water,  limiting  the  work  by  lines  drawn  200  feet 
froto  the  harbor  4ines. 

'fbeamonnt  expended,  including  outstanding  liabilities  to  June  30, 
^^9,  was  $28,064.37,  and  the  result  was  the  excavation  of  an  area  of 
*^ut9}  aores  on  the  western  side  of  the  shoal  to  a  depth  of  25  feet  at 
i^^D  low  water,  making  an  important  addition  to  the  anchorage  facili- 
tiea  of  Providence  Harbor. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress. 
Dredging  was  commenced  with  hired  plant  in  August,  1889,  and  con- 
t'uned  until  November  9.  From  January  G  to  February  8,  1890,  the 
^ork  was  prosecuted  with  a  dredge  owned  by  the  United  Suites.  The 
amount  of  material  excavated  was  147,520  cubic  yards  of  mud  and  oys- 
ter shells. 

Tbe  amountr expended  during  the  last  fiscal  jear,  including  liabilities 
outstaudiug  June  30, 181i0,  was  $20,185.03,  aud  the  result  was  the  en- 
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largeineut  or  the  anchorage  area  by  about  4^  acres  and  the  purchase  of 
plant  to  the  value  of  $7,177.04. 

Jnfy  1,  1889,  amoiiDt  ayailable 9^»1^*^ 

July  1, 1890,  %inonut  expended  d  it  ring  fiscal  year,  exclusive  of 

liabilities  outstaudiiig  July  1,  1889 126,162.13 

July  1,  1890,  oatetaiiding  liabilities 23.50 

•  -^ 26.165.63 

A niouu t  appropriated  by  aot  of  September  19,  1890 25, 000. 00 


1 


Amonnt  (estimated)  required  for  complctioD  of  existing  project 33,096.00 

Submitted  in  compliance  with  requirements  of  sectious  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  10.) 

11.  Netpport  Harbor  J  Rhode  Island, — Before  improvement  the  cai>acity 
of  the  inner  harbor  was  limited  by  shoals,  and  it  was  not  adequate  to 
the  number  and  size  of  the  vessels  seeking  it  for  refuge.  The  southern 
or  main  entrance  was  obstructed  by  a  bar  whlcli  stretched  out  from 
Goat  Island,  and  the  general  business  wliarves  of  the  city  could  not  be 
reached  at  low  tide  by  vessels  drawing  more  Ihan  S  feet. 

The  original  project  and  its  subsequent  modilicatiou,  under  which 
work  is  now  carried  on,  are  substantially  as  follows  : 

Deepening  the  southern  entrance  to  15  feet  at  mean  low  water  and 
widening  it  by  dredging  Goat  Island  Spit  northward  to  a  line  drawn 
from- the  dolphin  which  marks  the  spit,  to  clear  the  permayeut  dock  at 
Fort  Adams  by  100  feet ;  the  excavation  of  a  channel  750  feet  wide  and 
15  ftiet  deep  at  mean  low  water  <iiouud  and  to  the  eastward  of  this  dol- 
phin ;  dee|)ening  to  13  feet  at  mean  low  water  the  areii  included  between 
the  13-foot  curve  on  the  west,  a  line  drawn- from  the  southwest  corner 
of  Perry  Mill  Wharf  to  Lime  Eock  on  the  south,  the  harbor  line  on  the 
eiist,  and  aline  drawn  parallel  to  and  50  feet  from  the  city  wharf  on 
the  north ;  deepening  to  10  feet  at  mean  low  water  the  area  northwest 
of  a  line  drawn  from  Lime  Rock  through  the  spindle  which  is  in  the 
southeast  part  of  the  harbor,  and  excavating  a  channel  10  feet  deep  at 
mean  low  water  aldng  and  outside  the  harbor  line  south  to  a  point 
oi)posite  the  gas  company's  wharf;  and  the  construction  of  jettit*^  on 
the  Nvestern  shore  of  Goat  Island  to  arrest  the  drift  of  littoral  sand  and 
gravel  into  the  entrance  of  the  harbor. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  18X9,  was  $169,489.21,  with  the  following  results: 

Of  the  area  to  be  dredged  to  13  feet  within  the  harbor,  about  nine- 
tenths  had  been  completed.  The  channel  along,  and  outside  the  harbor 
line  sonth  to  a  point  opposite  the  gas  company's  wharf  and  the  15  foot 
channel,  750  feet  wide,  around  and  to  the  eastward  of  the  Dolphin  on 
Goat  Island  Spit,  had  been  completed,  with  the  exception  of  a  nar- 
row strip  along  the  western  edge  and  to  the  north  of  the  dolphin. 
The  increase  of  width  to  be  made  between  the  15  foot  curves  at  the 
southern  entrance  by  dredging  in  the  spit  sonth  of  Goat  Island  had 
been  completed.  The  berth  for  vessels  at  the  qnartermaster's  wharf  at 
Fort  Adams  had  been  deepened  to  10  feet  at  mean  low  water,  and  the 
littoral  sand  from  the  outside  of  Goat  Island  had  been  stopped  for  the 
present  from  washing  into  the  channel  at  the  soiKlrern  entrance  of  the 
harbor  by  the  construction  of  a  jetty  on  the  west  side  of  the  island. 
The  southern  entrance  is  completed  for  vessels  of  15  feet  draught,  and 
of  the  total  area  to  be  dredged  w  ithin  the  harbor  (about  90  acres)  about 
two-thirds  have  been  completed. 

At  the  beginning  of  the  hisl  fiscal  year  no  work  was  iu  progress. 
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Work  was  commenced,  with  hired  plant,  in  August,  1889,  and  contin- 
ued, excepting  for  a  part  of  the  month  of  Septeaiher.  Dredging  was 
also  done  iu  February  and  jMarch,  181)0.  During  a  part  of  the  season 
a  dredge  helongiug  to  the  United  States  was  employed  on  the  work,  be- 
sides the  plaut  mentioned  above.  Thirty-nine  thousand  six  hundred 
and  one  cubic  yards  of  material  were  excavated  fiom  the  13foot  and 
15-foot  areas,  and  in  addition  a  small  amount  of  work  was  done  near 
the  Dortb  end  of  Goat  Island. 

The  amount  expended  during  the  hist  iiscal  year,  inchiding  liabilities 
outstaudiug  June  30,  1890,  was  $10,712.82,  and  the  result  was  the  com- 
pletion of  the  13foot  anchorage  area  and  the  dredging  of  one  cut  along 
the  western  edge  of  the  15-foot  chanuel  north  ot  the  dolphiu  and  the 
purchase  of  plant  to  the  value  of  $355.40. 

The  work  required  to  complete  the  existing  project  is  the  dredging 
of  the  remainder  of  the  narrow  strip  along  the  westeru  edge  of  the 
15foot  channel  north  of  the  dolphin  and  the  excavation  of  the  10  foot 
anchorage  area,  also  the  building  of  additional  jetties  outside  of  Goat 
Islaud  whenever  they  may  be  re<|uired  to  arrest  the  drift  of  littoral 
BHud  and  gravel  into  the  harbor  entrance. 

July  1. 1889,  amount  available * fl0,7l2.82 

•^nly  1, 1890,  amonnt  expended  during  fiscal  year,  exclusive 

ofliabilitiea  ontetandiugJiily  I,  lS8i) 10,701.14 

July l,li«)0,  outstanding  liabilitieg l\J\fi 

10,712.82 

Amoaot  appropriated  by  act  of  September  10,  1890 12, 500.  00 

— fc- 

^  Aoiouut  (estimated.)  required  for  completion  of  existing;  pniject 27, 500. 00 

\  Submitted  in  compliance  with  requiromeuCs  of  Bectluii3  2  of  river  and 
(    harbor  acta  ofm66  and  1867. 

(^ee  Appendix  O  11.) 

12.  Harbor  of  Refuge  at  Block  IsloMd,  Rhode  Island. — The  object  of  the 
iiuprovement  is  to  furnish  a  harbor  of  refuge  lor  vessels  engnged  in 
foreigu  and  coastwise  commerce. 

Bijfore  the  construction  of  the  present  harbor  Block  Island  had  no 
harbor  which  afforded  protection  for  decked  vessels.  The  original 
project  and  its  subsequent  modifications  provide  for  a  harbor  of  refuge 
on  the  eastern  side  of  the  island,  consisting  of  an  inner  harbor  or  basin 
for  small  vessels  and  an  exterior  for  large  ones.  The  basin  was  to  be 
about  250  feet  by  300  feet  in  area  and  inclosed,  with  the  exception  of  an 
openiug  80  feet  wide.  The  exterior  harbor  was  to  be  formed  by  a  ripraji 
hreakwater,  which  has  been  built.  About  300  feet  from  the  sea  end  of 
Ihis  breakwater,  which  is  l,li00  feet  long,  a  gap  200  leet  long  was  left 
for  the  convenience  of  vessels.  The  present  project  contemplates  the 
filling  of  this  gap  and  restoring  the  breakwater  to  its  original  dimen- 
sions, the  enlargement  of  the  inner  harbor,  and  the  removal  of  a  shoal 
^^oiigthe  western  side  of  the  breakwater. 

The  total  expenditures  up  to  June  30,  1889,  were  $340,931.39. 

The  inner  harbor  and  the  main  breakwater,  built  in  ))rolongation  of 
l^»e  eastern  side  of  the  inner  harbor,  and  extending  1,900  feet  from  the 
shore,  were  constructed  in  the  years  1870  to  1879,  inclusive.  The  utility 
of  the  work  at  once  i)ecame  apparent.  In  stormy  weather  the  inner 
"arbor,  especially,  was  filled  with  fishermen  and  coasters,  and  it  soon 
^came  necessary  to  increase  its  depth  from  7  feet,  to  which  it  had  been 
jlredged  in  the  first  instance,  to  9  feet  at  mean  low  water.  A  strong 
Mty  bad  been  built  out  from  the  cliff  to  the  eastward  of  the  inner  har- 
l^f;  and  a  masonry  wall  constructed  on  the  inside  of  the  crib- work 
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forming  the  eastern  side  of  the  iiuier  liarbor.  The  filling  in  the  gap  in 
the  ma'n  breakwater  had  been  earried  to  au  extent  sufficient  to  keep 
ont  the  sea,  which  was  formerly  driven  through  it  into  (he  outer  harbor 
in  easterly  storms. 

The  timber  jetty,  filled  with  btoue,  forming  the  shore  end  of  the  west- 
ern wall  of  the  enlarged  inner  harbor,  and  about  160  feet  of  its  north 
wall,  had  been  finished,  and  about  90  feet  of*the  wall  west  of  the  ojien- 
ing  into  the  harbor  had  been  built  to  the  level  of  mean  high  water. 

At  the  beginning  of  the  last  fi««cal  year  no  work  was  in  progress. 
Work  was  resumed  on  the  north  wall  of  the  eidarged  inner  harbor  Aur 
gust  3,  1889,  and  1,941  tons  of  riprap  granite  were  placed  in  it,  and  420 
tons  on  the  breakwater,  during  the  last  fiscal  year.  Of  the  stone  de- 
livered, 1,265  tonsVere  taken  from  Mason's  Island  Quarry,  which  is 
operated  by  the  Government.  Nove?nber  18,  1889,  the  United  States 
dredge,  Rhode  Island^  commenced  dredging  in  the  enlarged  inner  harbor 
on  the  bar  that  had  formed  on  the  western  side  of  the  breakwatei*. 

The  dredging  extended  from  the  end  of  the  steam  boat  wharf  to  with- 
in about  loo  feet  of  the  north  wall.  Three  thousand  twenty-five  yards 
of  sand  were  dredged,  making  a  depth  of  9  feet  at  mean  low  water. 
The  dredging  was  discontinued  on  December  28,  1889. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30,  1890,  was  $13,194.20,  and  the  result  was  the  ex- 
tension of  the  north  wall  of  the  enlarged  inner  harbor  50  feet  to  the 
westward,  and  the  use  of  420  tons  of  stone  in  the  proposed  repairs  to 
the  breakwater,  and  deepening  the  water  to  9  feet  on  that  part  of  the 
bar  within  the  enlarged  inner  harbor  that  lies  between  the  steam-boat 
wharf  and  a  line  100  feet  from  the  north  wall.  Also  the  purchase  of 
plant  to  the  value  of  $4,201.48. 

July  1,  1889,  amount  available $13,854. 12 

July  1,  1890,  amount  expended  dnriag  liscal  year,  exclusive  of 

liabilities  outstanding  July  1,  18d9 .* $11,682.64 

July  1,  1890,  outstanding  liabilities 1,511.56 

n 13,194.20 

July  1,  1890,  balance  available 659.92 

Amount  appropriated  by  act  of  September  19,  1890 ,, 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 15^  659. 92 
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Amount  (estimated)  required  for  completion  of  existing  project 24,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  12.) 

13.  Pawcatuck  River^  Rlufde  Island  and  Connecticut. — The  navigable 
part  of  the  Pawcatuck  River  extends  from  the  town  of  Westerly  to  Lit- 
tle Narragansett  Bay,  and  the  object  of  the  improvement  is  to  deepen 
and  widen  the  channel  leading  from  this  bay  to  Westerly. 

Before  improvement,  the  channel  was  crooked  and  obstructed  by  nu- 
merous shoals,  on  some  of  which  there  was  but  IJ  feet  of  water  at  mean 
low  water. 

By  appropriations  made  in  the  years  1871  to  1875  the  river  was  im- 
prpved  by  the  excavation  of  a  channel  5J  feet  deep  at  mean  low  water 
and  76  feet  wide  below  the  wharves  and  from  35  to  40  feet  wide  between 
the  upper  and  lower  wharves.  The  present  project  contemplates  the 
further  widening  of  the  channel  to  100  feet  below  the  wharves  and  by 
an  additional  width  of  two  cuts  of  an  ordinary  dredging-machine,  or 
jibout  40  feet,  between  the  lower  and  upper  wharves  ;  also  the  deepen- 
ing of  the  entire  channel  to  8  feet  at  mean  low  water. 


-    RIVER    AND   HARBOR    IMPROVKMENTS.  49 

The  amount  expended  on  the  present  project  to  June  30,  1880,  in- 
cludjog  ontstanding  liabilities,  was  $11,288.77,  and  the  result  was  the 
completion  of  the  channel  to  its  full  width  and  depth  from  the  deep 
water  opposite  the  village  of  Lottery  to  a  point  near  the  lower  end  of 
Major's  Island,  with  the  exception  of  a  small  amount  of  ledge  rock 
which  extends  into  the  channel  near  Certain  Draw  Point  and  atPawca- 
tack  Rock.  • 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress. 
Operations  were  resumed  July  20,  1880,  and  between  that  date  and 
October 30, 1889, 339^  tons  of  rock  were  removed  from  the  ledges  at  Cer- 
tHJD  Draw  Point  and  Pawcatuck  Kock.  Di^dizing  was  commenced 
March 9, 1800,  with  hired  plant,  and  was  continued  until  April  5.  Seven 
tboasand  five  hundred  and  nine  yards  of  sand  and  gravel  were  exca- 
\iited. 

The  amount  expended  during  the  last  fiscal  year,  iiiclnding  liabilities 
outstaoding  June  30,  1890,  wiis  $0,573.85,  and*  the  result  was  that  the 
channel  was  cle^ired  of  obstructions  and  extended  to  a  point  near  the 
npi)er  end  of  Major's  Island,  and  the  purchase  of  plant  to  the  value  of 
11,761.64. 

J"!y  1,1889,  amount  available $9,57.3.85 

Jnlj  l,l>^,  arnonnt  expended  dnring  fiscal  year,  exclusive 

oHijibilltiesoiitetandiiig  Jul7  I,  I8dl> |9,09l.8l 

Jnly  1, 1^,  outstanding  liabiUtiea 4H2.04 

9, 573.  a5 

Amount  appropriated  by  act  of  September  19,  1890 IH,  600.  (H) 

SAnionnt  (estimated)  required  for  completion  of  existing;  project 37.  00 

Sabmitt^  in  compliance  witii  requirements  of  sections  2  of  river  and 
Urbor  acts  of  \r*m  and  1867. 

(See  Appendix  C  13.) 

14.  Harbor  of  refttge  at  Stonington,  Connecticut, — Stonington  Harbor 
^  originally  was  an  open  bay,  unprotected  from  southerly  storms  and  ob- 
slrocted  by  a  shoal  having  a  low- water  depth  of  but  6  feetat  the  shoalest 
PJtrt.  A  short  breakwater  was  constructed  in  the  years  18*28-1831,  at 
a  cost  of  $34,766.65,  for  the  protection  of  the  commerce  of  the  town. 
The  enlarged  project  of  1871  for  the  improvement  of  the  harbor  and  its 
subfiequent  modification,  under  which  work  is  now  carried  on,  embraced 
dredging  in  the  upper  harbor  and  the  construction  of  two  breakwaters  in 
the  enter  harbor.  One  of  these,  the  western,  was  to  be  built  out  from 
^'amphassuck  Point,  the  southwestern  limit  of  the  harbor,  and  to  ex- 
tend about  2,000  feet;  and  the  other,  the  eastern,  was  to  extend  from 
.  the  vicinity  of  Bartlett's  Reef  to  the  Middle  Ground.  The  western 
breakwater  was  compl^te<i  in  1880  at  a  cost  of  $103,190.  The  amount 
wpeoded  in  dredglgg  in  the  upper  harbor  was  about  $45,000.  The 
.  position  of  the  western  end  of  the  eastern  breakwater  has  not  been 
d^'temined. 

The  amount  expended  on  the  eastern  breakwater  up  to  the  close  of 
tbeiiiical  year  ending  June  30,  1889,  was  $114,989.66,  and  its  length  at 
that  date  was  2,240  feet. 

At  the  beginning  of  the  last  fiscal  year  the  work  of  constructing  the 
<*a«tem  breakwater  was  in  progress  under  the  contract  of  February  8, 
^889,  with  Charles  F.  Sloll  of  New  London,  Conn.,  which  was  finished 
August  17, 1889.  One  thousand  nine  hundred  and  twenty-five  tons  of 
«tODe  were  placed  dnring  the  fiscal  year. 

Tbe  amount  expended  during  the  last  fiscal  year,  including  liabilities 
oatstandingJuneSO,  1890,  was  $862.57,  and  the  result  was  the  extension 
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of  the  ciUitern  breakwater  to  a  point  about  2,290  feet  from  its  eastern 
extremity. 

Tbe  work  required  is  to  finish  the  construction  of  the  eastern  break- 
water. In  case  it  be  found  that  sufficient  protection  to  the  harbor  of 
refuge  has  been  afforded  when  the  range  from  Stonington  Light  to  the 
middle  of  Wicopessit  Island  is  reached,  the  lenglh  of  the  breakwater 
yet  to  be  built  will  be  about  280  feet.  Should  it  be  decided  to  extend 
it  to  the  Middle  Ground  it  will  require  about  100  feet  more. 

The  completion  of  this  work  will  afford  a  thoroughly  protected  anchor- 
age for  vessels  drawing  18  feet  of  water  and  a  harbor  of  refuge  for  the 
commerce  which  daily  passes  between  Long  Island  Sound  and  the  east- 
ward. 

July  1,  1889,  amount  available 1912.84 

Jnly  1,  1800,  amount  expnuded  duriug  fiscal  year,  exchisive  of 

liabilities  out8tauding  Jnly  1,  1889 |775. 15 

July  1,  1890,  outBtatidiiig  liabilities ^..  87.42 

862.57 

July  1,  1890,  balance  available 50.27 

Amouut  approjiriaied  by  act  of  September  19,  1890 12,500.00 

Amount  available  for  fiscal  year  eudiug  June  30,  1891 « 12,550.27 
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Amount  (estimated)  required  for  completion  of  existing  project 12,500.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1H67. 

(See  Appendix  G  14.)  ^ 

15.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  nati' 
gation, —  Wreck  of  schooner  Sarah  L,  Simmons, — This  vessel  was 
wrecked  September  11,  1889,  about  700  yards  from  Pollock  Rip  light- 
ship. A  contract  for  it8  removal  was  made  aud  the  work  finally  com- 
pleted March  31, 1890.    Much  dehiy  was  caused  b^'  unfavorable  weather. 

Wreclcof  schooner  U lien  R,^  in  Little  Harbor,  Wood's  Holl,  Massachu- 
setts. A  contract  for  the  removal  of  this  wreck  was  entered  into  aud 
the  work  was  completed  March  2G,  1890. 

Wreck  of  schooner  Quilp^  on  the  north  side  of  the  entrance  to  Cutty- 
hunk  Pond,  Cuttyhunk  Island,  Massachusetts.  A  contract  for  the  re- 
moval of  this  wreck  was  entered  into  aud  the  work  was  completed 
March  24,  1890. 

Wreck  of  schooner  Betijamin  Oartside, — This  vessel  was  suuk  by  col- 
lision October  5, 1889,  while  lying  at  auclior  about  2^  miles  from  Hand* 
kerchief  light  ship.  She  was  loailed  with  a  cargo  of  coal.  A  contract 
for  removal  of  the  wreck  was  made  and  work  was  commenced  June  18, 
1890. 

(See  Appendix  O  15.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT  TO   CCIMPLY   WITH 
KEQUIUEMENTS   OF  BIVEB  AND  HARBOR  ACT  OF  AUGUST  11,  1888. 

It  appearing  from  the  preliminary  examination  made  by  the  local  en- 
gineer that  the  following  localities  are  worthy  of  improvement,  and  the 
public  necessity  therefor  being  apparent  from  the  facto  and  reasons  re- 
ported, which  are  concurred  in  by  the  Chief  of  Euginetjrs,  Major  Liver- 
more  waschaiged  with  and  completed  their  survey,  the- results  of  which 
were  transmitted  to  Congress  and  printed  in  Ex.  Docs,  of  the  Fifty-first 
Congress,  first  session : 

1.  Martha's  Vineyard^  inner  and  outer  harbor  at Udgartown^  Massachu- 
setts. — Printed  as  House  Ex.  Doc.  69.    (See  also  Appendix  O  10.) 
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2.  Cote  near  southeast  extremity  of  Coasterh  Harbor  Island,  and  wat^r- 
traji  6etircc»  said  island  and  Rhode  Island^  mth  a  view  to  deepening  the 
tcater-my  and  removing  obstructions.— Priuted  as  House  Ex.  Doc.  63. 
(See  also  Appendix  C  17.) 

3.  Coast  near  life  saving  station  East  Point  Judith,  Rhode  Island,  tcith 
a  view  to  constructing  a  breakwater.— FrinteiX  as  House  Ex.  Doc.  66. 
(See  also  Appeudix  C  18.) 

i  Mrragansett  Bay  at  the  mouth  of  Narrow  River,  Rhod^  Island^  with  a 
view  of  constructing  a  breakwater.— Printed  as  Bouse  Ex.  Doc.  57.  (See 
also  Appendix  C  19.) 

MPROVEMKNT  OF  CONNECTICUT  RIVER,  MASSACHrSETTS  AND  CON- 
NECTICUT, AND  OF  RIVERS  AND  HARBORS  ON  LONG  ISLAND  SOUND, 
CONNECTICUT  AND  NEW  YORK. 

Officer  in  charge,  Col.  D.  O.  Houston,  Corps  of  Engineers. 

1.  Thames  Riverj  Connecticut. — This  river  is  a  tidal  stream,  extending 
from  the  city  of  Norwich  15  miles  south  to  Long  Island  Souud.  For  11 
miles  above  its  month  (he  depth  ranges  from  13  to  SO  feet.  Until  1889 
improvements  were  confined  to  a  stretch  of  3^  luiles  below  Norwich,  in 
which  the  most  troublesome  bars  lay.  In  i^2d  the  chaunel  depth  over 
ihese  bars  was  about  6  feet  at  meau  low  water. 

In  1836  a  project  was  adopted  for  making  the  channel  100  feet  wide 
and  U  feet  deep  at  mean  high  water  (11  feet  at  low  water)  by  dredging 
Md  building  piers.  In  1878  a  channel  14  feet  deep  at  low  water  was 
projected,  and  in  1882  a  modification  was  adopted  providing  for  a  chan- 
nel 200  feet  wide  and  14  teet  deep  at  mean  low  water,  to  be  obtained  by 
dredging  and  by  building  five  dikes  or  training- walls  along  the  outer 
«ide8  of  the  channel  curves.  The  estimated  cost  was  $208,080,  and  a 
balance  of  $20,000  from  previous  appropriations  was  then  available.  In 
1888  the  project  was  extended  to  include  making  16  feet  depth  as  far  up 
M  Allyn's  Point,  and  14  feet  from  there  to  Eastei-'s  Point,  at  an  addi- 
tional cost  of  $40,000. 

Three  of  the  proposed  dikes  have  been  completed  and  the  fourth  one 
nearly  80.  Dredging  wa«  done  between  the  dikes  in  J  882,  1883,  1884, 
1887, 1888,  and  1889.  The  channel  has  an  available  depth  from  Nor- 
wich to  Easter's  Point  (3^  miles)  of  12  feet;  from  Ea-steHs  Point  to 
Allyn'8  Point  of  14  feet,  and  below  Allyn's  Poiut  10  feet. 

Donng  the  past  fiscal  year  $13,144.01  have  been  expended  in  dredg. 
u>g  and  in  repairing  the  dikes. 

J«^yl,  1889,  amonnt  available r f<JO,  121. 12 

^'Oy  If  1890,  amoQot  expended  daring  tisoal  year,  exclusive  of 

liibilitieBontetaadiug  July  1,  ltfH9 |2,683.48 

Jnyl,  1890.out«tanrtiugliabilltiefl 1,247.;VI 

''^jy  1, 1I:®0,  amount  covered  bv  oncorapleted  contracts  made 

fluriog  the  fiscal  year  ending  June  30,  ISilO 4,892. 16 

8.822.98 

Jnly  1, 1890,  balance  available 11,298.14 

Anwnnt  appropriated  by  act  of  September  19, 1890 20,000.00 

^■oant  available  for  fiscal  year  ending  Jane  30,  1891 31,298.14 

■I         ■■•" 

JAmonnt  (estimated)  required  for  completion  of  existing  project 75, 60U.  00 
Sobmitted  in  compliance  with  requirements  of  sections  2  uf  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  1.) 

2.  New  London  Harbor,  Connecticut— This  harbor  includes  the  lower 
Sanies  of  Thames  Biver,  from  New  London  to  Long  Island  Sound, 
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The  project  for  improvement  adopted  in  1880  and  slightly  modified 
in  1882  provided  for  removing  to  a  deiith  of  16  feet  at  mean  low  water 
t  be  southerly  part  of  a  shoal  of  sand  and  bowlders  lying  east  of  the  New 
London  Northern  Railroad  Wharf.  The  original  depth  on  this  part  of 
the  shoal  was  from  5  to  15  feet. 

Nineteen  thonsand  eight  hundred  dollars  have  been  appropriated  for 
and  expended  on  this  work. 

Nothing  was  done  during  the  past  fiscal  year. 

The  required  depth  has  been  made  over  nearly  the  whole  area  con- 
templated in  the  project,  which  is  regarded  as  completed,  no  further 
work  under  it  being  desired. 

.July  1,  1889,  amonnt  available $201.39 

July  1,  1890,  amonnt  expended  during  fiscal  year,  exclaslvo  of  liabilities 

outstanding  July  1,  1«89 201.39 

(See  Appendix  D  2.) 

3.  Connectwut  River j  Mcisaachiisetts  and  Connectkut-^abovc  Harlford. — 
From  Holyoke,  Mass.,  34  miles  above  Hartford,  down  to  Enfield  I'alls 
or  Rapids  a  distance  of  18  miles,  there  is  a  fair  channel  4  to  5  feet  deep. 
Enfield  Rapids  extends  about  5  miles  over  a  rocky  and  uneven  bed, 
with  a  toUl  fall  of  32  feet.  From  tbe  foot  of  Enfield  Rapids  to  Hart- 
ford, a  distance  of  11  miles,  the  river-bed  is  broad  and  sandy,  with  a 
channel  from  2  to  5  feet  deep  at  low  water.  Several  years  ago  the 
Connecticut  River  Company  (constructed  a  small  canal  around  Enfield 
Rapids,  through  which  boats  of  3  feet  draught  and  80  feet  length  can 


The  several  projects  under  which  wo.  k  has  been  done  have  been  for 
dredging  at  Barber's  Landing  and  for  wing  dams.  In  1878  plans  and 
estimates  were  submitte<l  for  constructioit  of  a  canal  8  feet  deep  around 
Enfield  Rapids;  these  estimates  were  revised  in  1880.  The  estimated 
cost  of  the  canal  was  $l,32'J,805;  it  was  not  considered  advisable  to 
commence  construction  with  a  less  sum  than  $450,000,  which  has  not 
yet  been  approi>riated. 

Up  to  the  close  of  the  present  fiscal  year  $100,000  have  been  appro- 
priated for  this  part  of  the  river,  ot  which  $91,059.70  have  been  ex 
pended. 

All  the  work  done  has  been  dredging  and  the  construction  and  re- 
pair of  seven  wing  dams. 

No  work  was  done  during  the  past  fiscal  year. 

The  funds  on  hand  from  previous  appropriations  are  sufiOicient  for 
such  repairs  and  temporary  improvement  as  may  be  needed  during  the 
ensuing  fiscal  year. 

July  1,  1889,  ainoiiiit  available *. f9, 133.20 

July  1,  181K),  ariioiint  oxpi^iided  during  fiscal  year,  exclusive  of  liabilities 
out«tandiug  July  1,  IrtdD rj*J.90 

July  1,  181)0,  balance  available 8,940.30 

Connecticut  lUveVj  below  Hartford. — Between  Hartford  and  Long 
Is^land  Sound,  a  distance  of  50  miles  by  course  of  channel,  the  depth  on 
the  bars  was  formerly  5  feet  at  low  water,  the  worst  places  being  between 
llartlord  and  Middletown,  a  distance  of  19  miles,  and  at  Say  brook  Bar, 
at  the  mouth  of  the  river.  Dredging  was  carried  on  and  sm^ll  wing- 
dams  were  constructed  by  private  parties  and  b3'^  a  State  corporation 
U|»  to  1808  with  no  permanent  benefit. 

\\i  1808  a  project  for  improvement  by  the  United  States  was  sub- 
mitted, under  whi(;h  a  pile  dike  was  built  at  Hartford  and  annual  dreag- 
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ingdone  on  the  bars  below  Hartford  until  1883.  In  1873  a  project  for 
the  constrnction  of  three  jetties  on  Saybrook  Bar  was  adopted;  two  of 
these  bave  tH*«n  built*,  the  third  will  probably  not  be  required.  In  1880 
a  project  for  permanent  improvement  of  six  of  the  worst  bars  betweeu 
Hartford  and  Middletown  was  adopted  ;  it  contemplated  building  rip- 
rap  wing-dams,  rectifying  the  banks,  and  protecting  the  caving  banks 
by  mattresses,  at  a  total  estimated  cost  of  $330,487.  It  was  afterwards 
fooml  necessary  to  exteud  the  project  to  include  annual  dredging  at 
these  aud  other  bars  and  the  extension  and  repair  of  the  Saybrook  jet- 
ties. Two  of  the  contemplated  permanent  works  have  been  built,  a 
traiuingwall  at  Hartford  Bar  and  a  wing-d8m  at  Glastonbury  Bar, 
their  total  cost  being  $40,715.34.  In  addition  to  the  work  included  in 
the  estiuiate  of  $330,487,  the  east  and  west  jetties  at  Saybrook  have  been 
extended  and  repaired  and  a  chanuel  130  feet  wide  and  12  feet  deep 
has  been  dredged  between  them,  and  from  $5,000  to  $10,000  have  been 
annually  expended  in  dredging  to  maintain  a  depth  of  0  feet  on  the  bars 
between  Hartford  and  Saybrook. 

Experience  has  shown  that,  on  account  of  the  frequency  and  height 
of  freiihets  in  this  river,  the  permanent  works  projected  iu  1880  would 
be  inadequate  to  maintain  the  desired  depth,  or  even  to  materially  reduce 
the  amount  of  dredging  annually  required.  Therefore,  iu  DecembiT, 
1887,  a  new  project  was  adopted  confining  future  operations  to  the  com- 
pletion of  the  Saybrook  jetties  to  a  height  of  5  feet  above  high  water, 
^ith  a  top  width  of  G  ieet,  and  widening  the  channel  between  the  jetties 
to  400  feet,  with  a  depth  of  12  feet  at  mean  low  water,  at  an  estimated 
cost  of  $80,000,  with  annual  dredging  to  maintain  a  9-foot  channel  be- 
tween Hartford  and  Long  Island  Sound,  at  an  average  cost  of  $10,000 
W  year. 

An  extension  of  the  project  to  include  raising  the  Hartford  Dike  to 
about  15  feet  above  low- water  level  is  proposed,  the  estimated  cost  of 
which  is  $50,000,  making  the  total  estimate  for  completion  $130,(K)0; 
the  reasons  for  this  modification  are  given  in  detail  in  the  appendix  to 
this  report. 

Itiij  believed  that  the  effect  of  raising  the  dike  will  be  to  consider 
*hly  reduce  the  cost  of  annual  maintenance  by  dredging,  and  cause 
less  interference  with  navigation  by  the  occupation  of  the  low-water 
channel  by  the  dredging  plant.  Moreov^er,  the  revised  estimate  of 
fcO,000,  submitted  for  completion  in  1888,  was  a  reduction  in  the  esti- 
mate of  workts  previously  proposed  of  about  $290,000. 

louring  the  past  fiscal  year  a  navigable  chanuel  of  9  feet  depth  at 
WW  water  was  made,  and,  as  far  as  practicable  with  available  funds, 
"maintained  iu  the  river  below  Hartford. 

Future  appropriations  will  be  applied  to  maintenance  of  such  a  chan- 
"^^1  to  raising  the  Hartford  Dike  and  completing  the  Saybrook  jetties, 
and  to  widening  the  channel  through  Saybrook  Bar. 

•{")yMi389, amount  available $4,255.03 

*'^'y  1. 1H90,  amount  expended  during  fiscal  year,  exclii.sive  of 

liabilities  outstanding  July  I,  I8d9 1. 13,7.-59.26 

Jily  1, 181)0,  outataudiog  liabilitieH 4i)9.  i)2 

4.239.13 

Jttly  1,  IfiOO,  balance  available !<'  '••> 

Amount  appropriat43d  by  act  of  September  19,  1890 12, 500 J >0 

Amonnt  available  for  fiscal  year  ending  June  30,  1891 _}?J!^^1'''}1. 

(  Amount  (estimated)  required  for  complotiou  of  existing  project. 117, 5UU.  uO 

<  Submitted  in  compliance  with  reqiiircmeuls  of  sections  2  of  river  and 
(    barbor  acto  of  Xtm  and  18C7. 

(See  Appendix  D  3.) 
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4.  Clinton  Harbor^  Connecticut. — This  harbor  is  10  miles  west  of  the 
mouth  of  the  Oounecticut  Kiver.  Its  channel  runs  for  nearly  a  mile 
inside  of  a  beach,  through  which  a  bre}u:h  was  made  about  the  year 
1840,  after  which  the  channel  shoaled  in  two  places  to  about  4  feet 
depth  where  it  had  been  8  feet  <leep. 

The  project  for  improvement  adopted  in  1882  provided  for  closing 
the  breach  and,  if  that  did  not  restore  the  channel  depth,  for  dredging 
a  channel  100  feet  wide  and  ^  feet  deep  at  mean  low  water  through  the 
shoals.    The  entire  cost  was  estimated  at  $10,000. 

A  riprap  dike  was  built  across  the  breach  in  1883;  it  requires  some 
repair.    The  channel  depth  has  not  changed  since  1882. 

Nothing  was  done  during  the  past  liscal  year. 

July  1, 1889,  amount  ftvftilable , $252,73 

July  1, 1890,  balaijce  available 252.73 

Amount  appropriated  by  act  of  September  19, 1890 3, 500.  OU 

Amount  available  for  fiscal  year  ending  June  30,1891 3,752.73 

(  Amount  (estimated)  required  for  completion  of  existing  project 3,500. 00 

<  Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
(      barbor  acts  of  186G  and  li^'e?. 

(See  Appendix  D  4.) 

5.  New  Haven  Harbor^  Connecticut. — The  original  available  low- water 
de[)th  up  to  the  wharves  in  this  harbor  was  about  9  feet. 

The  first  project  for  deepening  the  channel  provided  for  making  it  13 
feet  de«p,  which  was  done  in  1871.  It  was  widened  at  diftereut  times 
until  1878,  when  a  project  was  adopted  for  dredging  a  channel  10  feet 
deep  and  not  less  than  400  feet  wide.  In  1882  a  project  was  adopted 
for  building  a  dike  to  extend  out  from  Bandy  Point,  with  an  arm  par- 
allel to  the  channel  and  3,200  feet  long,  in  order  to  contract  the  chan- 
nel and  maintain  16  feet  depth  on  Fort  Hale  Bar  when  that  depth 
should  be  obtained  by  dredging. 

A  16  foot  channel,  from  400  to  600  feet  wide,  has  been  obtained  all 
the  way  up  the  harbor,  except  over  the  Fort  Hale  Bar,  where  the  depth 
is  but  13  feet. 

The  shore-arm  and  2,089  feet  of  the  channel-arm  of  the  Sandy  Point 
Dike  have  been  built. 

During  the  past  fiscal  year  the  Sandy  Point  Dike  was  extended  320 
feet,  and  shoals  were  remove4l  from  the  side  of  the  channel  near  the 
head  of  the  harbor. 

Jnly  1,  1889.  amount  available.. $1,159.88 

July  1,  1H90,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outaUiidiug  July  1,  1889 989.24 

July  1,  1890,  balance  available 170.  H4 

Amount  appropriated  by  act  of  September  19,  1890 15,000.00 

Amount  available  for  fiRcal  year  ending  June  30,  1891 15,170.64 

i  Amount  (estimated)  required  for  completion  of  existing  project 63,000.  Clb 

<  Submitted  iu  coiiiplinnce  with  requirements  of  sections  2  of  river  aad 
(      harbor  acts  of  1866  and  1867. 

(See  Appendix  D  5.) 

6.  Breakwater  at  New  Haven^  Connecticut. — Tn  1880  a  project  was 
adopted  for  making  a  harbor  of  refuge  at  the  entrance  to  ^ew  Haven 
Harbor  by  the  construction  of  two  riprap  l)reakwaters;  the  first  to  be  3,300 
feet  long,  extending  northeasterly  from  the  light-house  oa  Southwest 
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Ledge  to  Qaixe's  Ledge;  the  second  to  be  4,200feet  long,  extending  north- 
westerly from  Laddington  Kock.  The  estimated  cost  wan  $1,311,134. 
No  modiflcatioD  of  the  project  has  been  adopted  except  slight  changes 
of  eross-section  in  1880. 

Daring  the  past  fiscal  year  $7,764.83  have  been  expended  in  extend- 
ing the  east  breakwater  2S0  feet  and  in  enlarging  its  cross  section ;  this 
breakwater  is  completed.    It  is  3,450  feet  long;  and  extends  from  Sonth- 
west  Ledge  to  and  across  Quixe's  Ledge. 
The  west  breakwater  is  not  begun. 

The  river  and  harbor  act  of  Angust  11,  1888,  provided,  ^'Aud  the 
Chief  of  Engineers  may,  if  deemed  necessary,  relocate  the  western 
breakwater,  and  the  Secretary  of  War  is  authorized  in  his  discretion  to 
ei|)end  any  portion  of  said  sum  in  commencing  its  constraction."    The 
New  Haven  harbor-commissioners  proposed  a  plan  for   relocation  of 
the  western  breakwater  which  would  largely  increase  the  anchorage 
afforded  under  the  original  project,  and  which  would  cost  about  $5,000,- 
<N)0.   There  is  no  doubt  of  the  desirability  of  increasing  the  anclionige- 
groniid,  bnt  the  expenditure  required  by  this  plan  is  larger  than  the 
lireseiit  demands  of  commerce  seem  to  warrant.    A  plan  was  suggested 
by  Uie  officer  in  charge  for  changing  the  location  of  the  western  break- 
water to  ihe  southwest  about  0,000  feet,  and  constructing  a  breakwater 
^000  feet  long,  which  should  start  at  a  point  1,000  feet  N.  54o  E. 
from  Laddington  Kock,  and  extend  S.  54^  W.,  crossing  the  rock.    The 
coHtof  this,  in  addition  to  the  present  estimates  of  $1,311,134,  would 
be  about  $750,000.     Further  details  concerning  this  plan  and  a  sketch 
showing  location  of  proposed  works  are  printed  in  the  Annual  Report 
for  1889,  Part  I,  pages  60  and  01 ;  also  Appendix  D  0,  pages  075-685.* 

July  li  li«9,  anjonnt  available $2X435.31 

Jnly  I,  ld90,  anionnt  oxpeoded  during  fiscal  year,  exoluRive  of 

Habilili««  ontaUndiug  July  1,  1889 $7, 7G4. 83 

July  1,  lfl90,ontiitandiug  liabilities 175.00 

7, 939. 83 

July  1, 1890,  balance  available 15,495.48 

AmoQDt  appropriated  by  act  of  September  19, 1890 1*^0,  OtO.  00 

Amoant  available  for  fiscal  year  ending  Jnne30, 1891 1:^,495.  48 

^AiDooDt  (entimated)  reqnireil  for  completion  of  exinting  project H*il,  134.00 

sSnbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(    harbor  acts  of  1m66  and  1867. 

(See  Appendix  D  G.) 

7.  Milford  Harbor^  Connecticut — This  barbor  consists  of  a  broad  open 
%»from  the  heatl  of  which  a  small  tidal  stream  extends  three  qnartera 
<^famile  inland  to  the  npper  wharf.  Originally  the  depth  on  the  bar 
*Ulie  month  of  the  river  was  less  than  2  feet  at  mean  low  tide;  in 
parts  of  the  river  the  channel  ran  nearly  bare. 

Under  the  first  project  for  improvement,  adopted  in  1872,  a  channel 
^fret deep  and  100  feet  wide  was  excavated  through  the  bar,  and  thence 
^  to  (M)  feet  wide  to  the  upper  wharf;  small  jetties  were  built  to  pro- 
tect ihe  east  bank  from  erosion,  and  two  jetties  were  built  to  preserve 
tJjeeluiiinel  on  the  bar,  at  a  total  cost  of  $34,000.  In  1881  a  project 
*»»« adopted  for  making  the  channel  through  the  bar  8  feet  deep  at 
B^ean  low  water  and  100  feet  wide,  at  an  esiimated  cost  of  $11,000. 

The  8-foot  channel  has  been  comideted  to  100  feet  width. 

Nothing  was  done  during  the  past  fiscal  year. 

The  project  is  completed. 
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* 

Jnly  I,  leeo,  amount  available $1,404.35 

July  1, 1890,  amuuut  exp«ude4l  during  fiscal  year,  exclusive  of  liabilities 
outstauding  July  1,  lbfcl9....*. 1.332.40 

July  1,  li?90,  balance  available 71.95 

Amount  appropriated  by  act  of  September  19,1890 2,500.00 

Amount  available  for  fiscal  year  ending  June  30,1891 2,571.95 

(  Amount  (estimated)  required  for  repairs -^ 2,500.00 

/  Submitted  in  compliauce  with  requirements  of  sections  2  of  river  and 
{      harbor  acts  of  l»r>6  and  1867. 

(Seo  Appendix  D  7.) 

H.  Housdtonic  RiveVy  Connecticut, — The  navigable  part  of  this  river 
extends  from  Derby,  Conn.,  to  Long  Island  Sonnd,  a  distance  of  13 
miles,  and  was  originally  obstructed  by  several  bars  a[>on  which  the 
low  water  depth  was  from  3  to  5  feet. 

In  1871  a  project  was  adopted  for  making  and  maintaining  a  chan- 
nel 100  feet  wide  and  7  feet  deep  at  mean  low  water  throaghout  this 
ilistauce.  Besides  the  necessary  dredging,  it  contemplated  building  a 
breakwater  east  of  the  channel  over  the  bar  at  the  river's  mouths 

A  channel  of  the  required  depth  has  been  dredged  several  times 
through  the  worst  bars ;  the  present  available  depth  over  them  is  about 
0  feet  at  mean  low  water.  Drew's  Rock  has  been  removed  to  a  depth 
of  7  ieet. 

During  the  past  fiscal  year  dredging  was  done  to  maintain  the  chan- 
nel through  the  4)ars  in  the  river,  and  1,200  linear  feet  of  the  break- 
water at  the  river's  mouUi  were  built,  under  a  contract  still  in  progress. 

July  1,  1889,  amount  available 18^131.16 

July  1;  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabiliiies  outstanding  July  1,  1889 $2,907.20 

July  I,  lb90,  outstanding  liabilities 90.00 

2,997.20 

July  1,  1890,  balance  available 5,i:».9S 

Amount  appropriated  by  act  of  September  19,  1890 35, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 40.133.98 

(  Amonut  (estimated)  required  for  completion  of  existing  project  . . 132, 000. 00 

^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(      harbor  acts  of  18()6  and  1867. 

(See  Appendix  D  8.) 

9.  Bridgeport  Harbor^  Connecticut — The  available  depth  in  this  har- 
bor was  originally  5  feet  at  mean  low  water. 

The  first  project  for  injproveineut  provided  for  an  8  foot  channel  over 
the  outer  and  inner  bars.  This  was  dredged  on  the  outer  bar  in  1837, 
and  on  both  bars  in  1853.  In  1871  a  project  was  adopted  for  making  a 
channel  112  feet  deep  and  100  feet  wide,  subsequently  modified  to  300 
feet,  and  for  building  a  jetty  on  the  east  shore  to  check  the  influx  of 
sand.  This  was  accomplished  in  1882,  and  a  now  project  was  adopted 
lor  widening  to  000  feet  the  chaunel  from  the  Inner  Beacon  to  the  Nau- 
gatuck  Kailroad  wharf,  to  provide  for  vessels  driven  in  by  bad  weather, 
without  blocking  the  main  channel.  The  estimated  cost  of  the  latter 
project  was  $60,000 ;  it  is  very  nearly  completed.  A  small  area  remains 
near  the  Inner  Beacon  which  it  is  considered  desirable  to  dredge 
The  project  was  extended  in  1888  to  include  widening  the  channel 
above  the  railroad  wharf  in  order  to  relieve  the  crowding  at  that  point, 
and  was  frfrther  extended  by  act-  of  Congress  authorizing  the  expendi- 
ture of  the  appropriation  of  1888  towards  dredging  a  9  foot  channel  up 
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to  the  head  of  the  n2>|>er  harbor,  above  the  bridges ;  the  total  estimated 
cost  of  these  extensions  whs  (35,000.  In  iMidition  to.  this  a  further 
extension  has  been  asked  by  the  citizens  to  provide  for  a  breakwater 
from  the  Tongue  to  the  Inner  Beacon,  estimated  to  cost  $30,000. 

Daring  the  past  fiscal  year  the  available  funds  were  expended  in 
dredging  in  the  upper  harbor  above  the  bridges. 

Joly  1, 1889,  amount  available $2,438.87 

Joly  1,1890,  amount  expeuded  during  fiscal  year,  exclusive  of  liabilities 
oDtoUodiDg  July  1,  1869 1.110.12 

Jnly  1,1890,  balance  available 1,328.75 

Anoaot  appropriated  by  act  of  September  19,  1890 20,000.00 

Amount  available  for  fiscal  year  eodiog  June  30, 1891  . . .' 21, 328. 75 

( AiDooDt  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

{Sabmitted  in  compliance  with  requirements  uf  sections  2  of  river  and 
f    harbor  acts  of  1866  and  1867. 

(See  Appendix  D  9.) 

1Q«  Black  Rock  Harbor^  Connecticut. — This  harbor  consists  of  a  bay 
partly  sheltered  by  Fairweatber  Island,  and  of  two  small  streams  ex- 
tendiDg  inland  from  the  head  of  the  bay.  The  depth  in  Cedar  Creek,  the 
more  important  of  these  streams,  was  from  2  to  4  feet  at  mean  low 
water,  and  the  channel  was  nacrow  and  very  crooked. 

The  project  for  improvement,  submitted  in  1883,  includes  dred^in^a 
chaDiiel  3,300  feet  lon^,  80  feet  wide,  and  6  foet  deep,  to  extend  up  Cedar 
Creek,  and  a  breakwater  from  Fairwealher  Island  to  the  mainland.  The 
estimated  cost  was  $80,000. 

The  breakwater  has  been  built  to  tho  full  length,  but  not  to  the  width 
aud  height  projected.  The  proposed  channel  has  been  carried  up  to  the 
heailof  the  harbor,  with  rather  less  than  the  projected  width  in  places. 

Dnriug  the  past  fiscal  year  the  channel  was  extended  about  2,200 
feet 

Jnly  1, 1889,  amount  available $2,084.56 

July  1, 1890,  amonnt  expended  during  fiscal  year,  exclusive  of 

liabilities  ontAtonding  July  1,1889 $748.13 

Jnly  1, 1890,  outstandhig  liabilities 875.00 

1,623.13 

•joly  1, 1890,  balance  available 4r>1.43 

Amoout  appropriated  by  act  of  September  19,  1890 5,000.00 

AiDoontavaUableforfiscalyearending  Jupe30, 1891 5,401.43 

V  AmoQpt  (estimated)  required  for  completion  of  existing  project 40, 000.  00 

\  Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(    bwbor  a3ts  of  1866  and  1867. 

(See  Api)endix  D  10.) 

11.  Norwa^h  Harbory  Oonnecticut. — This  harbor  consists  of  the  tidal 
PartofNorwalk  River  extending  from  Norwalk,  Cium.,  to  the  river's 
IJ^^oth,  a  distance  of  about  3  miles,  and  of  an  outer  harbor  lyin^  between 
^orwalk  Island  and  the  mainland.  South  Norwalk  is  on  the  river  about 
^i  miles  below  Norwalk.  Originally  the  depth  up  tx)  South  Norwalk 
^as about 5  feet  at  mean  low  water;  between  there  and  Norwalk  the 
'Jver-bed  ran  nearly  bare. 

The  first  project  for  improvement  contemplated  a  channel  100  feet 
^Meand  6  feet  deep  to  Norwalk.  In  i88l  the  project  was  modified  to 
provide  for  a  depth  of  8  feet  below  South  Norwalk.  The  last  estimate 
open  this  work  placed  the  cost  from  commencement  at  $84,000. 
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Some  parts  of  the  river  have  required  dredging  several  times. 

A  ehannel  has  been  dredged  100  feet  wide  and  8feetdeepaptoS< 
Nor  walk,  and  thence  to  Nor  walk  from  60  to  100  feet  wide  and  tf 
deep.    This  channel  is  now  in  fair  condition. 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  $28«00( 
improvement  of  the  harbor  and  provided  that  $25,000  shonld  be 
pended  in  dredging  and  deepening  the  lower  harbor  up  to  Wils 
Point.    The  estimated  cost  of  the  latter  work  was  (52,900. 

During  the  past  fiscal  year  the  contract  for  dredging  at  Wila 
Point  was  completed.  The  channel  is  now  about  400  fet  t  wide  anc 
feet  deep  at  mean  low  water  up  to  within  300  feet  of  the  railroad  do< 
close  to  the  docks  the  dredging  was  done  by  the  railroad  company, 
the  depth  made  was  from  12  to  15  feet. 

Owing  to  the  low  price  obtained  for  this  dredging,  and  to  the  fact 
a  large  part  of  the  work  contemplated  under  the  estimate  had  been  c 
by  the  railroad  company,  the  desired  channel  has  been  completed  ^ 
the  appropriation  already  made,  and  no  further  appropriation  for 
point  is  needed. 

Jnly  1,  IS*^,  amoant  avaUable #9.  S 

July  I,  1890,  amonot  expended  during  fiscal  year,  exclusive  of 

liabilities oatstanding  July  1,  ld89 $8,788.36 

July  1,  1890,  outstanding  liabilities 91. 50 

8,8 

July  1,  1890,  balance  .available 9i 

Amount  appropriated  by  act  of  September  19,  lt<90 4.0i 

Amount  available  for  fiscal  year  ending  June  30,  1891 4,9( 

(See  Appendix  D  11.) 

12.  Harbor  at  Five  Mile  Biver^  Connecticut --This  harbor  is  a  a 
inlet,  over  a  mile  long  and  from  300  to  800  feet  wide,  on  the  north  si 
of  Long  Island  Sound.  The  natural  low-water  depth  at  the  moot 
about  3  feet,  shoaling  to  zero  halfway  up  the  harbor. 

The  project  for  improvement  proposed  in  a  report  on  a  survey  n 
in  1886,  and  adopted  under  an  ap{)ropriation  of  $5,000  made  Au| 
1 1,  1888,  provides  for  dredging  a  channel  8  feet  deep  at  mean  low  w 
100  feet  wide  and  about  6,000  feet  long,  extending  to  the  head  of 
harbor ;  the  cost  was  estimated  at  $25,000. 

During  the  past  tiscal  year  the  available  funds  were  expended  ii 
tending  the  dredged  channel  750  feet  further  up  the  harbor,  makin 
1,500  feet  long  and  50  feet  wide. 

July  1,  1889,  amount  available $2,71 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  Jnly  1, 1889 2,5: 

July  1,  1890,  balance  available ^ r 

Amount  appropriated  by  act  of  September  19,  1890 ' 5, 0( 

Amount  available  for  fiscal  year  ending  June  ^,  1891 5,1"; 

Amount  (estimated)  required  for  completion  of  existing  project 15, 0< 

Subniitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  18r>6  and  1867. 

(See  Appendix  D  12.) 

13.  Stamford  Harbor^  Connecticut, — This  harbor  consists  of  a  ba. 
the  north  shore  of  Long  Island  Sound  and  of  the  tidal  part  about  tl 
quarters  of  a  mile  long  of  Mill  River.    The  original  depth  in  this 
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of  the  river  at  meau  low  water  was  from  1.  to  3  feet,  gradaally  iDcreasing 
in  the  bay  to  a  depth  of  12  feet. 

The  project  for  improvement,  proposed  Id  1883  and  adopted  in  1886, 
provides  for  dredging  a  channel  80  feel  wide  and  5  teet  deep  at  mean 
low  water  irom  the  bay  to  the  head  of  the  harbor,  at  an  estimated  cost  of 

Pifteeu  thousand  dollars  have  been  expended  in  making  a  chan- 
nel 5  feet  deep,  witli  width  of  80  feet  or  over  for  more  than  half  its 
projecttHl  length  and  50  teet  for  tiie  rest  of  the  distance. 

Nothing  was  done  during  the  past  fiscal  year. 

Jnl?  1,  B!^,  amoaDt  available $630.34 

Joly  1, 1H90,  ainoiuit  espeude<l  during  fiscal  year,  ezoluBive  of  liabilities 
ourstiMiding  July  1,  1889 116.48 

Jnly  1, 1890,  balance  available 513.86 

Amount  appropriated  by  act  of  September  19, 1890 5, 000. 00 

.AmoQDt  available  for  fiscal  year  ending  June  30,  1891 5, 5 1 3. 86 

(See  Appendix  D  13.) 

14.  Port  Chester  Harbor ^  Neic  Yorlc. — This  harbor  consists  of  a  bay 
openiDg  into  Long  Islind  Sound  at  the  mouth  of  Byram  Kiver,  and  of 
the  lower  part  of  the  river  itself,  which  is  navigable  for  abont  a  mile 
above  its  tuouth. 

Tbe  original  availa  )le  depth  in  the  river  was  not  more  than  a  foot  at 
low  watvr,  and  Salt  Kock  in  the  river,  and  Sunken  Bock  in  the  bay, 
were  coi)sidere<l  dangerous  obstructions. 

The  project  for  improvement,  adopted  in  1871,  provided  for  the  re- 
moval of  these  rocks  to  9  and  11  feet  depth  respectively,  and  for  the 
construction  of  a  breakwater  at  Byram  Point,  at  the  mouth  of  the  har- 
bor, tbe  estimated  cost  being  $90,632. 

In  1881  the  project  was  extended  to  provide  for  dredging  a  channel 
2^  feet  deep  and  from  (K)  to  100  leet  wide,  from  the  bay  to  the  vicinity 
of  tbe  village  wharves. 

Id  1888  the  project  was  further  modifie<l  to  omit  the  removal  of 
Sunken  Rock,  and  to  build  a  breakwater  from  that  rock  to  Byram 
Point,  which  should  also  serve  as  a  beacon  on  the  rock. 

8ak  Uock  has  been  removed  to  the  required  depth  of  9  feet  at  mean 
low  water,  a  channel  2^  feet  deep  and  from  00  to  100  feet  wide  has  been 
completed  to  within  150  feet  of  the  Port  Chester  Bridge,  with  25  feet 
width  U)  the  bridge,  and  288  linear  feet  of  the  breakwater  from  Sunken 
R)ck  towards  Byram  Point  have  been  built. 

Nothing  was  clone  during  tbe  past  fiscal  year. 

A  revised  estimate,  made  in  1890  in  accordance  with  the  moditication 
of  1888,  places  the  cost  of  completion  of  the  project  at  $20,000,  instead 
of  164,632,  as  under  the  original  project. 

•Jn]y  1, 1889,  aroonDt  available $14.71 

*'>'yl,16W,  anion nt  expended  during  fiscal  year,  exclnsive  of  liabilities 
ootsttnding  Jnly  1,1889 3.&0 

^nly  1.1890,  balance  available H'^l 

^oont  appropriateii  by  act  of  September  19,  1890 5,000.00 

^nwunt  available  for  fiscal  year  ending  June  30,  1891 5, 01 1 .  21 

I  Amonnt  (estimated)  required  f«T  completion  of  existing  project 20, 000. 00 

\ Snbmitied  in  compliance  with  requirements  of  sections  2  ol  river  and 
(    birbor  acts  of  \^W^  an«l  1867. 

(See  Appendix  D  14.) 
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15.  Echo  Harhor^  Neio  Rochellef  New  York. — The  channel  of  this  har- 
lK>r  t^ns  obstructed  by  two  ledges,  Start  Kock  and  Sheepshead  Keef, 
the  former  bare  at  low  water,  the  latter  covcired  to  a  depth  of  about  a 
foot. 

The  project  for  improvement  adopted  in  1875  provided  for  the  removal 
of  these  rocks  to  7  and  9  feet  depths,  respectively.  The  estimated  cost 
was  $38,955.38. 

Twenty-two  thousand  dollars  have  been  appropriated  for  this  harbor, 
and  nearly  all  expended.  Start  Kock  has  been  wholly  rejnoved  to  7  feet 
depth,  and  Sheepshead  Reef  partly  removed  to  9  feet  depth  ;  a  narrow 
channel  has  also  been  dredged  up  the  harbof. 

During  the  past  fiscal  year  the  available  money  was  expended  in 
dredging  a  channel  40  feet  wide  and  4  feet  deep  at  mean  low  water, 
extending  about  1,050  feet  to  within  abont  300  feet  of  the  head  of  the 
harbor. 

July  1,  I8d9, amount  available $3,043.97 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
ontstaiidiDg  July  1,  18d9 3,043.97 
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Amount  (estimated )  required  for  completion  of  existing  project 17, 000. 00 

Siilmiitted  in  compliance  with  requirements  of  sections  '2  of  river  and 
barbor  acts  of  18(it>  and  1867. 

(See  Appendix  D  15.) 

10.  New  Rockelle  Harbor^  New  Yorlc. — This  harbor  consists  mainly  of 
a  rather  narrow  and  crooked  channel  lying  between  rocky  islands. 

The  project  for  improvement  adopted  in  1881  provided  for  the  re- 
moval of  two  rocks  and  for  dredging  and  removing  a  reef  to  secure  a 
channel  8  feet  deep  and  100  feet  wide  between  Hnnter's  and  Glen 
Islands.    The  estimated  cost  was  $40,825. 

Thirty-five  thousand  dollars  have  been  appropriated  and  nearly  all 
expended  for  this  project.  Tlie  channel  around  Glen  Island  has  been 
made  8  feet  deep  and  100  feet  wide,  and  the  reef  has  been  removed  to 
7^  feet  depth;  one  of  the  rocks,  Corning  Rock,  has  been  removed  to 
the  required  depth  of  12  feet ;  upon  th^  other,  Kock  "O,"  no  work  has 
been  done. 

During  the  past  fiscal  year  the  channel  between  Hunter's  and  Glen 
Islands  was  dredged  8  feet  deep  and  100  feet  wide. 

There  is  no  immediate  need  for  further  work  under  this  project,  the 
removal  of  Kock  **  C ''  not  being  contemplated  at  present. 

July  I,  1889,  amount  available '.     $9, 02(5.70 

July  I,  1890,  amouut  expended  during  fiscal  year,  exclusive  of  liabilities 
outstandiug  July  1,1889 8,806.77 

July  1,  1890,  balance  available 219. 93 

(See  Appendix  D  16.) 

17.  East  Chester  Creek^  New  York. — This  is  a  small  tidal  stream  emp- 
tying into  Pelham  Bay.  It  was  navigable  at  high  tide  only,  for  vessels 
drawing  7  feet,  up  to  Lockwood's,  a  distance  of  2J  miles.  The  rise  ol 
tide  is  7.1  feet. 

The  project  for  improvement  adopted  in  1872  and  subseqnently  modi- 
fied provided  for  a  channel  9  feet  deep  at  mean  high  water,  extending 
to  a  point  3,000  feet  above  Lock  wood's  and  terminating  at  the  upper  end 
in  a  tidal  b:i8in.  A  revised  estimate  of  the  cost  of  the  project  as 
modified  is  placed  by  the  ofticer  in  charge  at  $221,000. 

Sixty-four  thousand  dollars  hove  been  appropriated  for  this  improve- 
meut. 
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Tbe  channel  has  been  m^lo  9  feet  deep  at  high  water  and  125  feet 
wide  to  tbe  head  of  Goose  Ishmd,  one-half  mile  from  the  mouth  of  the 
creek;  tbence  to  Town  Dock  100  feet  wide,  apd  thence  to  Lockwood's 
nearly  the  same  width.  Above  Town  Dock  1,235  linear  feet  of  diking 
bare  been  built  on  the  east  side  of  the  channel. 

l^otbiDg  was  done  during  the  past  fiscal  year. 

A  lay-out  for  the  channel  above  Lockwood's  was  surveyed  in  1889, 
ami  au  unsuccessful  oil'ort  was  made  to  obtain  consent  of  owners  to  the 
depositing  of  material  to  be  dredged  upon  the  adjacent  marsh  lands. 
Witboutthiscousentdredging  would  be  very  expensive,  and  the  officer 
io charge  considers  it  inexpedient  to  begin  work  until  at  least  $25,000 
is  available. 

The  funds  remaining  are  sufficient  for  all  present  needs  below  Lock- 
wood^s.  Unless  it  is  considered  advisable  to  extend  the  improvement 
above  Lockwood's,  no  additional  funds  are  now  needed.  There  is  at 
present  no  navigation  above  that  point,  and  it  is  doubtful  whether  there 
will  be  to  any  great  extent  should  the  proposed  improvement  be  made. 

Jaly  1, 1889,  amoimt  available $7,163.08 

Jaly  I,  l^),  amount  expended  during  the  fiscal  year,  excluBlve  of  liabili- 
tieaontBtauding  July  1, 1889 20.05 

Jnlyl,li?90,  balance  available,..; 7,141.03 

(  Amofint  (estimated)  re<inired  for  completion  of  existing  project 1&2, 100. 00 

\  Submitted  in  compliance  with  requiremeuta  of  sections  2  of  river  and 
(    harbor  acts  of  iH^'aod  1867. 

(See  Appeudix  D  17.) 

18.  Greenport  Harbor ^  Neic  York, — This  harbor,  at  the  eastern  end  of 
Long  Island,  is  exposed  to  easterly  storms.  Its  anchorage  ground,  which 
was  sheltered  by  Joshua's  Point,  hHS  materially  shoaled  by  the  erosion 
pf  tbe  point  and  by  the  indux  of  drifting  sand. 

The  project  for  improvement,  adopted  in  1882,  provided  for  the  con- 
struction of  a  riprap  breakwater  extending  from  Joshua's  Point  1,700 
feet  ill  a  southeasterly  course  to  arrest  drifting  sand,  to  check  the  ero- 
sion of  the  point,  and  to  increase  the  sheltered  area.  Its  cost  was  es- 
timated at  $46,000. 

During  the  past  fiscal  year  the  available  funds  were  exi^ended  in  ex- 
teuding  the  breakwater  35  linear  feet ;  its  inresent  length  is  1,570  feet. 

Jnly  1, 18?^,  amonut  available ^131. 23 

^'u'y  1,  lH90f  amoiiut  expeiide«l  during  fiscal  year,  exclusive  of  liabilities 
oatutanding  July   1,  1889 131.23 

Amount  aprpropriated  by  act  of  September  19,  1890 5, 000. 00 

(  Amouoi  (estiraate<1 )  required  for  comjiletiou  of  existing  project 11,  OOO.  UO 

'^  i^^dbmittetl  on  compliunco  with  requirements  of  sections  2  of  the  river 
(    aod  harbor  acts  of  1866  and  1867. 

(See  Append  ixD  18.) 

.19.  Glm  Cove  Harbor^  New  York. — This  harbor  is  an  inlet  on  the  east 
sWe  ot  Hempstead  Bay,  which  is  acjcessible  only  at  high  tide,  and  a 
breakwater  was  needed  to  shelter  vessels  while  at  anchor  waiting  for 
tides. 

The  project  for  improvement,  adopted  in  1888,  provides  for  a  riprap 
breakwater  about  2,500  feet  long,  extending  in  a  west-southwesterly 
direction  from  the  northwest  corner  of  the  Glen  Cove  Dock ;  its  esti- 
mated cost  is  $201,900. 
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During  the  past  fiscal  year  the  available  funds  were  expended  in  ex- 
tending the  breakwater  545  linear  feet;  it  is  now  765  feet  long,  but  it 
is  not  built  up  to  the  full  height  and  width  projected. 

Jnly  1,  1889,  amount  available. $6,liai4 

Joly  I,  1h90,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  Jnly  1.  1889 6.0U8.52 

July  1,  1890,  balance  available 109. Gi 

Amount  appropriated  by  act  of  September  19,  1890 15, 000. 00 

A«noi^nt  available  for  fiscal  year  ending  June  30, 1891 ;...     15, 109. 62 
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Amount  (estimated)  required  for  completion  of  existing  project 160, 960. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  lH(i6  and  1867. 

(See  Appendix  D  19.) 

20.  Flushing  Bay^  New  York. — Before  improvement  the  av^ailable  depth 
in  this  broad,  shallow  bay  and  in  the  channel  leading  up  to  Flushing 
Wiis  less  than  4  feet  at  mean  low  water. 

The  project  for  improvement,  adopted  in  1879,  contemplated  building 
10,700  feet  of  diking,  to  form  a  tidal  basin  which,  by  filling  and  dis- 
chiir^liig  through  the  main  channel,  would  maintain  a  channel  depth  of 
0  feet  or  more  at  mean  low  water  after  once  dredging ;  the  bottom  is 
soft  mud.  The  estimated  cost  of  this  work  was  $173,500.  A  modifica- 
tion of  the  project,  made  in  1888,  omits  part  of  the  diking. 

During  the  past  fiscal  year  the  dike  was  extended  1,606  feet  and  shoajs 
were  dredged  from  the  channel. 

The  present  length  of  the  dike  is  4,663  feet. 

July  1,  1889,  amount,  available $5,739.77 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1869 1 3,596.36 

July  1,  1890,  balance  available 2,143.41 

Amount  approiiriat4;d  by  act  of  September  19,  1890 20,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 32, 143.  4t 
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Amount  (estimated)  required  for  completion  of  existing  project 68,500.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18(')6  and  1867. 

(See  Appendix  D  20.) 

21.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation,— The  passenger  steamer  Bay  Ridge,  bnrued  and  sunk  in  the 
channel  of  Hempstead  Harbor,  N.  Y.,  on  the  night  of  August  10, 1888. 
The  owner  attempted  to  remove  the  wreck,  but  abandoned  it  before 
completing  the  work,  and  in  1889  the  Government  was  asked  to  under- 
take it. 

Removal  of  this  wreck  was  authorized,  and  after  due  advertisement 
a  contract  was  entered  into,  under  which  the  wreck  was  completely 
removed  to  the  level  of  the  surrounding  bottom  during  the  fall  of  1889. 

(See  Appendix  D  21.) 

EXAMINATIONS  AND  SURVEYS  FOB  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OF  RIVER  AND  HARBOR  ACT  OF  AUGUST   11,  1888. 

It  appearing  from  the  preliminary  examination  made  by  the  local 
engineer  that  the  following  localities  are  worthy  of  improvement,  and 
the  public  necessity  therefor  being  apparent  from  the  Ijacts  and  reasons 
reported,  which  are  concurred  in  by  the  Chief  of  Engineere,  <'olonel 


R1V£R  AND  UABBOB  IMPKOVEMENTS.  63 

Houston  was  charged  with  ami  completed  their  survey,  the  results  of  . 
which  were  transmitted  to  Cougresa  aud  printed  in  Ex.  Doc'h.  of  the 
Fifty-first  Congress,  first  session. 

1.  Broicn^g  Creek^  SayviUe^  New  York. — Printed  as  House  Ex.  Doc. 
23.  (See  also  Appendix  D  22.) 

2.  lATchmont  Harbor^  New  York, — Printed  as  House  Ex.  Doc.  40. 
(See  also  Appendix  D  23.) 

mPROVKMBNT  OF  HUDSON  BIYER  AND  OF  HABBOBS  OF  BONDOUT  AND 
SAUaEBTIES,  NEW  YOBK— REMOVING  OBS I  RUCTIONS  IN  BAST  RIVER 
15DHBLL  GATE — IMPROVEMENT  OF  ENTEANCE  TO  NEW  YORK  HAE- 
BOB— IMPROVEMENT  OF  BIV£(SS  AND  HABBORS  IN  THE  VICINITV  OF 
NEW  YOBK  AND  IN  NOBTHEBN  NEW  JEESEY. 

Officer  in  charge,  Lieut.  Col.  O.  L.  Gillespie,  Cor|>s  of  Engineers,  hav- 
ing under  his  immediate  orders  Lieut.  Harry  Taylor,  Corps  of  Engi- 
neers. 

1.  Rudson  River ^  New  York, — The  improvement  of  this  river  has  been 
rpstricted  by  the  wording  of  the  appropriation  sicts  to  that  part  of  it 
Ijio^r  between  Troy,  at  the  head  of  navigation,  0  luiies  above  Albany, 
and  New  Baltimore,  about  14  miles  below  Albany. 

Before  the  improvement  was  begun  the  navigable  depth  in  the  chan- 
nel between  New  Baltimore  and  Albany  was  7^  feet  at  mean  low  water; 
between  Albany  and  Troy,  4  feet. 

The  plan  of  improvement  adopted  in  IS67  proiK)sed  making  the  navi- 
gable depth  between  New  Baltimore  and  Albany  II  feet,  aud  between 
Albany  and  Troy  9  feet.  This  was  to  be  accomplished  by  the  construc- 
tion of  longitudinal  dikes  to  direct  the  currents,  and  by  dredging. 

The  estimated  cost  of  making  this  improvement,  prepared  in  1883, 
Kubject  to  be  increased  annually,  was  $1,078,304.  In  1880  the  estimated 
cOHt  was  (1,424,435. 

Theamooiit  expended  to  June  30,  1880,  inclusive  of  outstanding  lia- 
bilities, was  $1,033,739.50,  of  which  sum  a  large  part  has,  however,  from 
the  necessity  of  the  case,  been  applied  to  the  repair  of  decaying  dikes 
instead  of  to  the  construction  of  the  new  dikes  yet  to  be  built.  At  that 
date  the  dikes  provided  for  in  the  project  of  improvement,  so  far  as 
built,  have  resulted  in  securing  a  channel  depth  of  10  feet  nearly  all  the 
▼ay  from  New  Baltimore  to  Albany,  and  of  8  feet  nearly  all  the  way 
^^  Albany  to  Troy.  The  shoal  s)K)ts  make  the  navigable  dei>tlis  on 
tboee  parts  of  the  river  9 J  feet  and  7^  feet,  resjiectively. 

The  amount  exiieuded  (luring  the  fiscal  year  endiug  June  30,  1800,  in- 
dnsive  of  outstanding  liabilities,  was  $31,573.05,  and  was  applied  to  the 
f^pairsof  the  dikes  and  to  the  construction  of  a  new  dikeat  Mull's  Plaat. 

•J«»y  1,  IW9,  amount  available $94,856.28 

•'"Ij  1, 1890,  amount  expended  during  tiscal  year,  exclusive 

ofliaWUtiesoutotanding  July  1,  1889 $:J1,3&'>.05 

•l"ly  1, 1890,  out»t«nding  liabilities 8,656.35 

•loly  I,  i^^  amount  covered  by  nnoompleted  contractH  made 

^luring  the  fiscal  year  ending  June  30,  1890 44, 396. 15 

•^  •*  81.417.55 

M 1, 1890,  balance  available 1<^»438.73 

AoooiKappropriatedby  act  ^f  September  19,1890 150,000.00 

A^wuBt  available  for  fiscal  year  ending  June  30,  1891 160,4:^.73 

SAmoDht  (estimated)  required  for  completion  of  existing  project 145, 000. 00 
Sobinittrd  iu  compliance  with  requti-ements  of  sections  2  of  river  and 
hwbor  actft  of  1866  and  1S6V 

(See  Appendix  B  1.) 
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2.  Harbor  at  Sanger ties^  New  roH'.— This  harbor  is  formed  by 
ruouth  of  Esopus  Creek,  wliich  empties  iuto  the  Iliidson  River,  on 
west  bank,  aboat  100  miles  above  New  York  City. 

The  bar  at  the  eiitrauce  at  the  time  of  original  examination,  mad 
November,  1883,  with  the  view  of  preparing  estimates  for  imjirovem 
had  a  navigable  depth  of  3  feet  only  at  mean  low  water,  and  the 
tauce  between  the  (5-foot  curves  across  it  was  1,100  feet.  The  hai 
could  therefore  be  entered  only  at  high  water  even  by  the  smallest  c 
of  vessels. 

The  plan  of  improvement,  which  was  adopto<l  in  1887,  provided 
securing  a  depth  of  8  feet,  mean  low  water,  from  the  eutrauce  to 
head  of  navigation,  1|  miles,  by  the  construction  of  two  parallel  di 
each  2,300  feet  long,  2G0  feet  apart  on  the  inside,  and  280  feet  apar 
the  outside,  and  by  dredging,  if  found  necessary,  30,000  cubic  yaft 
material  from  the  channel  between  the  dikes. 

The  estimated  cost  of  the  improvement  was  $52,000 ;  the  amount 
pended  upon  the  project  up  to  the  close  of  the  fiscal  year  ending  «] 
30,  1889,  iuclusiveof  outstanding  liabilities,  was  $17,485.21. 

At  that  date  the  south  dike  had  been  completed,  and  its  lengtl 
actual  measurement  was  2,363J  feet;  the  shoal  on  the  inside  opp< 
Freligh's  Wharf  had  been  removed  to  a  depth  of  8 J  feet,  mean 
water,  and  a  channel  across  the  bar  at  the  entrance  had  been  op( 
2(K)  feet  wide  and  9  feet  deep,  mean  low  water. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1 
inclusive  of  outstanding  liabilities,  was  $12,382.90,  and  was  applies 
dredging  a  cut  50  feet  wide  and  7  to  8  feet  deep  in  the  shoal  in  froi 
Sln^flieUrs  paper  mill,  and  in  the  construction  of  700  feet  of  pile 
109J  feet  of  crib  dike  on  the  north  side  of  the  creek. 

The  existing  navigable  depth  from  the  entrance  to  tlH^  head  of  r 
gation  is  9  feet  mean  low  water  in  a  channel  from  100  to  300  feet  v 

July  1, 18r'9,  aiuouDt  available |2, 4 

July  1, 18i)0,  money  valne  of  work  don©  during  the  fiscal  year  nmler  con- 
tracts made  prior  to  June  30, 1^811 8, 1 

10,0 
July  1, 1890,  amount  expeuded  during  fiscal  year,  exclusive  of  liabilities 
ontstaudiug  July  1, 1889 9, 8 

July  1, 1890,  balauce  available 7 

Amount  appropriated  by  act  of  September  19, 1890 : 1^, 0 

Amount  available  for  fiscal  year  ending  June  30,1891 10,7 

Amount  (estimated^  required  for  completion  of  existing  project 10, 0 

Submitted  in  compliance  with  requirements  of  sections  'Z  of  river  and 
harbor  acts  of  18«(5  and  1867. 

(See  Appendix  E  2.) 

;i.  Harbor  at  Rondout,  New  lorfc.—This  harbor  is  formed  by 
mouth  of  liondout  Greek,  which  empties  iuto  the  Hudson  River  o 
west  side  about  90  miles  above  the  city  of  New  York,  and  is  the  < 
ern  terminus  of  the  Delaware  and  Hudson  Canal.  The  creek  is  a 
stream  for  3  miles  above  its  mouth,  and  prior  to  1871  all  improvem 
had  been  made  by  private  parties. 

The  Government  made  a  survey  of  the  harbor  in  1869,  and  the  a 
able  depth  of  water  then  in  the  channel  was  only  7  ieet  at  mean 
water.  The  project  of  improvement,  based  on  this  survey,  was  foi 
formation  and  maintenance  of  a  channel  100  feet  wide  and  U  feet  t 
mean  low  water,  at  the  mouth  of  the  creek,  to  be  obtained  by  mea 
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(likes  and  dredging.  Two  parallel  chanuel-dikes,  350  feet  apart  at  the 
dotrance,  were  to  be  bailt  outward,  toward,  and  iuto  the  Hudson  River, 
and  a  branch  dike  up- stream  to  protect  the  north  dike  against  destruc- 
tion by  ice. 

The  estimate  cost  of  the  project  was  $172,500. 

The  project  was  completed  in  1880  at  an  actual  cost  of  $90,000  only. 
At  that  time  the  length  of  the  north  dike  was  2,200  feet,  and  that  of  the 
soath  dike  2,800  feet,  and  there  was  a  channel  between  them  50  feet 
wide  and  13^  feet  deep,  mean  low  water,  and  100  feet  wide  and  12  feet 
deep,  mean  low  water. 

The  appropriations  which  have  been  made  since  1880  have  been  ap- 
plied exclusively  to  the  repair  of  the  dikes. 

The  amount  expended  upon  the  project  and  upon  repairs  up  to  the 
close  of  the  fiscal  year  ending  June  30, 1889,  inclusive  of  outstanding 
liabilities,  was  $96,452.29,  at  which  date  the  navigable  channel  was  100 
feet  wide  and  from  12J  to  13^  feet  deep,  mean  low  water.  The  dikes 
were  bailt  originally  of  timber  and  stone  to  the  height  of  mean  high 
water,  but  the  timber  has  since  become  so  damaged  by  age  and  by  the 
ice  that  the  stone  filling  in  many  places  has  fallen  out  from  between 
the  rows  of  piles,  and  the  height  of  the  dikes  has  been  correspondingly 
lowered. 

It  is  recommended  that  the  dikes  be  repaired  in  the  future  by  the  use 
of  stone  alone,  so  that  they  may  be  gradually  converted  into  more  per- 
maQent  structures,  excepting  where  very  near  the  channel,  where  a  new 
row  of  piles  driven  closely  together,  connected  by  double  waling  tim- 
bers and  tied  back  to  anchor  piles  in  rear  of  dike,  is  recommended. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1890, 
inclasive  of  outstanding  liabilities,  was  $5,047.71,  and  was  applied  in 
repairing  both  dikes,  and  the  piers  are  now  in  fair  condition,  except 
that  IfiSo  cubic  yards  of  stone  are  needed  to  give  required  security  to 
dikes. 

July  1, 1889, amouut  available $5,047,71 

July  1, 1890,  amonnt  expended  daring  fiscal  year,  exclasive  of  liabilities 
oatetanding  July  1, 1H89 f),  047. 71 

Amtmnt  appropriated  by  act  of  September  19,  1890 5,000.00 

C  Anoant  (estimated)  reqnired  for  completion  of  existing  project 20, 000. 00 

\  Sobmitted  in  compliance  With  requirements  of  sections  2  of  river  and 
(    harbor  acts  of  1866  and  1867. 

(See  Appendix  B  3.) 

^*.  Harlem  River j  New  York. — The  Harlem  River  and  Spuyten  Duyvil 
^''^kare  both  included  in  this  improvement.  The  head  of  navigation 
jn  tiie  former  is  practically  at  the  High  Bridge,  about  5  miles  from  its 
junction  with  the  East  River ;  in  the  latter,  at  Kingsbridge,  about  1% 
Joiles  from  the  Hudson  River,  for  vessels  of  8  feet  draught,  at  high 
vater  only. 

The  object  of  the  improvement  is  to  form  a  navigable  channel  be- 
tiween  the  East  and  Hudson  rivers. 

The  project  for  the  improvement  as  originally  adopted  in  1875  was 
for  a  channel  350  feet  wide  and  15  feet  deep  at  mean  low  water.  In 
1879  the  project  was  so  far  modified  as  to  increase  the  width  of  the 
channel  in  the  Harlem  River  and  Spuyten  Duyvil  Creek  to  400  feet, 
and  retaining  the  original  width  of  350  feet  through  Dyckman's 
Meadow,  but  increasing  the  depth  to  18  feet,  mean  low  water.    This 
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project  was  revised  in  1886  by  u arrowing  the  channel,  immediately 
north  of  High  Bridge,  where  it  skirts  the  Ogden  estate  on  the  east  bank, 
to  a  least  width  of  375  feet. 

The  estimated  cost  of  the  work  was  $2,700,000 ;  the  amount  expended^ 
upon  the  improvement  np  to  the  close  of  the  fiscal  year  ending  Jane  30, 
1889,  inclusive  of  outstanding  liabilities,  was  $189,927.35.  At  that 
difcte  152,973  cubic  yards  had  been  removed  by  the  contractor  from  the 
cut  through  Dyckman's  Meadow. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1890,  in 
elusive  of  outstanding  liabilities,  was  $143,754.60,  and  was  applied  in 
continuing  the  excavation  of  the  cut  through  Dyck man's  Meadow  and 
in  constructing  a  coffer-dam  at  the  eastern  end  of  the  cut.  At  that  date 
the  excavation  of  the  canal  prism  had  been  carried  down  to  grade  at 
the  eastern  end  of  the  cut  west  of  Kingsbridge  road  for  a  length  of  317 
feet,  measured  along  the  axis  of  the  canal,  and  to  nearly  the  full  width 
of  the  channel ;  and  at  the  western  end,  for  a  length  of  438  feet  and 
width  of  124  feet,  giving  a  total  area  of  146,110  square  feet  where  the 
excavation  had  reached  grade ;  over  a  large  additional  area  the  general 
level  of  the  surface  had  been  reduced  to  a  plane  but  a  few  feet  above 
grade. 

The  dam  to  the  east  of  the  Kingsbridge  road,  to  keep  out  the  waters 
the  of  Harlem  Biver  from  the  cut,  had  been  completed,  the  site  of  the 
work  drained^  and  the  removal  of  material  under  the  second  contract 
had  been  begun. 

Jaly  1, 1889,  amount  available $117,87^.80 

July  1, 1890,  money  value  of  work  done  during  fiscal  year  under  contracts 
made  prior  to  June  80,  1H89 : 122,960,07 

240, 832. 87 
July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of 

Uabilities  outstanding  July  1,  1889 $117, 948. 00 

July  1, 1H90,  outstanding  liabilities.: 39,908.73 

July  1, 1890,  amount  covered  by  uncompleted  contracts  made 

during  the  fiscal  year  ending  June  3D,  1890 62, 401 .  :I3 

220,258.06 

Joly  1,  1890,  balance  available 20,674.81 

Amount  appropriated  by  act  of  September  19, 1890 2r>0, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1891  .  -. 270, 574 .81 

i  Amount  (estimated)  required  for  completion  of  existing  project 1,980,000.00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  E  4.) 

6.  Removing  obstructions  in  East  River  and  Hell  Oate. — Hell  Gate  is 
the  worst  obstruction  in  the  narrow  strait  connecting  Long  Island  Sound 
with  New  York  Harbor,  known  as  the  East  River. 

At  this  point  the  channel  turns  at  right  angles  around  Hallet's  Point, 
opposite  the  mouth  of  the  Harlem  Eiver,  and  the  current  runs  with  a 
velocity  varying  at  different  stages  of  the  tide  from  3  to  10  miles  an 
hour  over  or  around  Waj 's  Reef,  Pot  Rock,  Shell  Dralfe,  Frying  Pan, 
Hallet's  Point,  Negro  Point,  Holmes'  Rock,  Hog's  Back,  Heel  Tap, 
Flood  Bock,  Hen  and  Chickens,  Gridiron,  Mill  Rocks,  the  Negro  Heads, 
Bhinelander's  Reef,  and  Bread  and  Cheese. 

Besides  these  most  serious  obstructions  there  are  many  other  rocks 
and  reefs  in  the  East  River,  especially  tbose  off  the  Battery,  off  Thirty- 
third  street,  Charlotte  Rock,  Shell  Reef,  off  Tenth  street,  and  Middle 
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Groond  ofif  Sanken  Meadows,  which  are  dangerous  to  its  crowded  uavi- 
gatioD,  and  which  ought  to  be  removed. 

OrigiDall^'  the  channel  of  East  Eiver  and  Hell  Gate  contained  many 
large  and  dangerous  rocky  obstructions  to  navigation. 

The  depth  over  Diamond  Reef  at  mean  low  water  was  17 J  feet;  over 
Coenties  Reef,  14.3  feet;  over  Frying  Pan,  11  feet ;  over  Pot  Rock,  20 
feet;  over  Heel  Tap,  12.1  feet,  and  over  reef  at  Xorth  Brothers  Island, 
16  feet  Hallets  Point  project^id  from  the  shore  at  Astoria  under  water 
325  feet  to  the  contour  of  26  feet  at  mean  low  water  and  embraced  an 
area  of  about  3  acres.  The  Middle  Keef,  with  an  area  of  about  9  acres, 
lay  in  the  middle  of  the  channels  at  Hell  Gate ;  it  had  a  small  back- 
bone projecting  above  high  water,  called  Flood  Rock,  upon  which  ves- 
«el8  were  stranded  when  driven  there  by  the  ebb  currents  which  swept 
directly  over  the  rock. 

The  project,  originally  adopted  in  1867^ provided  for  the  removal  of 
the  rocks  and  reefs  that  lay  directly  in  the  channel  at  Hell  Gate  to  a 
depth  of  26  feet  at  mean  low  water,  and  for  the  building  of  sea-walls 
and  dikes  upon  others  that  lay  near  the  edge  of  the  channel.  The  cost 
of  the  project  was  estimated  at  $8,692,645.15  (Annual  Report,  Chief  of 
Engineer^*,  1868,  page  741).  This  estimate  was  revised  in  1870  and  the 
cost  placed  at  $4,689,820.  The  estimate  was  again  revised  in  1874  to 
inckde  the  removal  of  Diamond  and  Coenties  reefs,  and  the  total  cost 
fixed  at  $5,139,120  (Annual  Report  Chief  of  Engineers,  1874,  Part  II, 
page  164).  It  provided  lor  the  removal,  at  Hell  Gate,  to  a  depth  of  26 
feet,  mean  low  water,  of  the  reef  at  Hallets  Point,  Way's  Reef,  Shell 
Drake,  Pot  Rock,  Frying  Pan,  Heel  Tap,  Negro  Point,  and  Flood  Rock, 
inclndlDg  the  Gridiron,  Hen  and  Chickens,  and  Negro  Heads,  and  for 
the  coustructiou  of  a  dike  to  connect  the  Mill  Rocks,  and  sea-walls 
upon  Hog's  Back  and  Holmes'  Rock  i  and,  in  other  parts  of  the  East 
Kiver,  for  the  removal  of  Diamond  and  North  Brothers  Island  reefs  to 
a  depth  of  26  feet;  Coenties  Reef  to  a  depth  of  25  J  feet ;  and  the  small 
rocks  known  as  Scaly  Rock,  Blackwell's  Rock,  and  rock  off'  Woolsey's 
Bath  House. 

The  project  was  enlarged  in  1884  to  include  the  removal  of  Pilgrim 
Bock,  off  Nineteenth  street,  and  again  in  1889  to  include  the  removal  of 
the  reef  oflf  Diamond  R«ef,  reef  off  Thirty-third  street,  and  Charlotte 
Bock,  northwest  of  entrance  to  Newtown  Creek. 

Tbe  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,1889,  inclusive  of  outstanding  liabilities,  was  $3,709,457.64. 

At  that  date  Hallets  Point,  covering  3  acres,  Way's  Reef,  Shell 
l^rake,  Diamond  Reef,  North  Brothers'  Island  Reef,  Coenties  Reef,  and 
Scaly  Rock  had  been  removed  to  the  depth  contemplated  in  the  pro- 
ject; Pilgrim  Rotk  had  been  reduced  to  a  least  depth  of  24  feet;  Heel 
Tap  had  been  broketi  to  26  feet  and'  dredged  to  20.5  feet,  and  the  least 
depths  on  Frying  Pan  and  Pot  Rock  were  18  feet  and  22.8  feet  at  mean 
tow  water  respectively ;  Flood  Rock  and  connecting  reefs,  covering  9 
^cres,  had  been  broken  to  30  feet,  and  85,095  tons  of  the  debris  had 
^■n  removed  j  the  Negro  Heads  and  IJen  and  Chickens  had  been  re- 
<iuced  to  18  feet,  mean  low  water,  and  a  new  18-foot  channel,  380  feet 
^Me,  had  been  opened  across  the  reef. 

Sea-walls  had  been  built  by  the  Government  to  connect  Great  and 
JL^ittle  Mill  Rocks,  and  by  the  city  authorities  on  Bread  and  Cheese 
Keef. 

These  results  have  been  of  the  greatest  value  to  navigation. 
,  The  amount  expended  during  tha  fiscal  year  ending  June  30,  1890, 
inclnsive  of  outstanding  liabilities,  was  $162,855.07,  and  was  applied 
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in  removing,  by  hired  labor,  47,399  tons  of  broken  stone  from  Flood 
Bock,  by  the  use  of  the  two  United  States  engineer  dredges,  Nos.  6  and 
6,  and  in  removing  3,228  tons  of  rock  by  the  use  of  the  United  States 
stfcamdrill  scow  on  reef  off  Diamond  Beef  and  reef  off  Thirty-third 
street. 

The  new  18- foot  channel  across  Flood  Rock  has  been  widened  to  500 
feet,  and  the  area  of  the  26-foot  curve  over  the  main  reef  south  of  that 
channel  reduced  materially.  The  reef  off  Thirty-third  street  has  been 
reduced  from  a  least  depth  of  7.1  feet  to  a  least  depth  of  19  feet,  mean 
low  water,  and  the  removal  of  the  reef  off*  Diamond  Reef  has  been 
nearly  completed. 

Juiyl,  1889,  amount  available : |190,903.43 

July  1, 1890,  amount  expended  during  fiscal  year,  oxclusive  of 

liabilities  outstanding  July  1, 1889 $95,617.16 

July  1, 1890,  outstanding  liabilities 9. 570. 05 

105,187.20 

July  1,  1890,  balance  available 85,716.23 

Amount  appropriated  by  act  of  September  19, 1890  - - 200, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1891 1.      285,716.23 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 1,038,840.67 

Submitted  in  compliance  with  requirements  of  sectious  2  of  river  and 
harbor  acts  of  1866  and  lb67. 

(See  Appendix  E  5.) 

6.  Newtoivn  Creek^  New  York — This  is  a  tidal  8tream,about  4  miles  long, 
running  through  the  eastern  part  of  Brooklyn,  and  emptying  into  the 
East  River  opposite  Thirty-fourth  street,  !New  York  City. 

It  had  formerly  a  depth  of  12^  feet,  mean  low  water,  at  the  month, 
gradually  decreasing  to  4  feet  at  the  head. 

The  original  project  for  its  improvement,  adoi)ted  in  1880,  but  modi^ed 
in  1883,  provided  for  a  channel  200  feet  wide  and  21  to  22  feet  deep, 
mean  low  water,  extending  from  the  mouth  up  to  Vernon  AvenueBridge, 
and  from  that  point  up  to  the  heiul  of  navigation,  on  both  branches,  a 
channel  decreasing  from  175  feet  to  100  feet  in  width,  and  from  18  feet 
to  10  feet  in  depth,  at  an  estimated  cost  of  $255,569. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1889,  inclusive  of  outstanding  liabilities,  was  $83,914.97. 

At  that  date  the  channel  immediately  below  Vernon  Avenue  Bridge 
was  100  feet  wide  and  IS  feet  deep,  and  on  the  bar  the  width  was  75 
feet  and  IG  feet  deep  only,  mean  low  water,  while  at  the  head  of  navi- 
gation both  branches  had  shoaled  3^  feet  aj)proximately,  reducing  the 
depth  in  the  channels  there  to  6 J  fee't,  mean  low  water."  The  interme- 
diate section  had  slightly  deepened,  though  no  work  had  ever  been  done 
there. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1890, 
was  $17,223.20,  inclusive  of  outstanding  liabilities,  and  was  applied  in 
dredging  83,850  cubic  yards  of  material  from  the  entrance  to  Queens 
County  Oil  Works,  resulting  in  a  channel  60  feet  wide  and  21  feet  deep, 
mean  low  water,  from  the  entrance  to  Vernon  Avenue  Bridge ;  80  feet 
wide  and  18  feet  deep,  mean  low  water,  from  Vernon  Avenue  Bridge  to 
Central  Oil  Works  ;  and  the  removal  to  a  depth  of  10  feet  of  the  Middle 
Ground  opposite  the  Queens  County  Oil  Works. 

The  existing  channel  is  not  adequate  in  width  or  depth  to  the  de- 
mauds  of  commerce,  and  the  adopted  project  for  improvement  should 
be  completed  as  early  as  practicable  by  methods  which  will  carry  the 
improvement  progressively  from  the  mouth  to  the  head  of  navigation. 
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From  inforiDation  gained  iluring  the  year  in  regard  to  the  necessities 
of  this  stream,  it  is  believed  that  the  depth  from  the  entmnce  to  Vernon 
Aveime  Bridge  may  properly  be  iucrease<l  to  23  feet,  mean  low  water ; 
thence  to  Pennv  Bridge  to  20  feet;  and  thence  to  Metropolitan  Avenue, 

12  feet. 

Jnly  1, 1889,  amount  available $2,810.56 

July  1,1890,  money  value  of  work  done  during  the  tiscal  year  under  con- 
tracts iBa«le  prior  to  June  30,  1889 .* 15,512.28 

18,:i28.84 
Joly  1, 1890,  amount  expended  during  ii8oal  year,  excluBive  of 

liabilities  outBtaoding  July  1,  1889 $16,312.05 

Jolyl.  1890,  ontstauding  liabilities 1,738.50 

18,050.55 

Jnly  1, 1890,  balance  available 278.29 

Araonnt  appropriated  by  act  of  September  19,  1890 35, 000. 00 

Ammmfc  available  for  fiscal  year  ending  June  ,30, 1891 35, 278. 29 

!  Amount  (estimated)  required  for  completion  of  existing  project 113, 000. 00 
Submitted  in  compliance  with  requiromentR  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  E  6.) 

7.  Buttermilk  Channel^  Neto  Yorlc  Harbor^ — Buttermilk  Channel  lies 
between  the  city  of  Brooklyn,  N.  Y.,  and  Governor's  Island,  New  York 
Harbor,  and  is  obstructed  at  its  upper  end,  where  it  joins  the  East 
River,  by  a  shoal,  over  which  there  was  formerly  a  least  depth  of  9J 
feet  at  mean  low  water.  The  crest  of  this  shoal  lay  about  800  feet  dis- 
tant from  the  line  of  the  Brooklyn  wharves. 

The  original  project  of  improvement,  adopted  in  1881,  provided  for  the 
removal  to  a  depth  of  26  feet,  mean  low  water,  of  such  parts  of  the 
shoal  as  came  within  850  feet  of  the  Brooklyn  wharves,  which  woiild 
takeoff  the  crest  of  the  shoal  and  give  elsewhere  a  depth  of  notiess 
than  15  feet,  mean  low  water. 

The  estimated  cost  of  the  improvement  was  $210,000.  In  view  of 
to«  increasing  importance  of  the  wharves  on  the  Brooklyn  shores  and 
tbediffieolty  experienced  by  deep-draught  vessels  in  getting  up  to  them 
Dyi]ea8on  of  this  shoal,  the  project  of  improvement;  was  modified  in 
^  80  as  to  provide  for  the  removal  of  the  entire  shoal  to  a  depth  of 
^  feet,  mean  low  water,  at  an  estimated  additional  cost  of  $150,000, 
making  the  total  estimated  cost  of  the  project  $360,000. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  Jnne 
30,1889,  inclusive  of  outstanding  liabilities,  was  $241,609.01. 

At  that  time  the  width  of  the  channel  adjacent  to  the  Brooklyn 
l^karves,  in  which  the  depth  was  24  feet  and  over,  did  not  exceed  600 
^^t,  and  the  water  had  been  deepened  over  the  entire  surface  of  the 
*hoal  to  22  feet,  mean  low  water,  except  on  the  extreme  western  side, 
^bere  the  average  depth  was  21  feet  only,  with  a  few  isolated  spots 
''Pon  which  the  depth  was  19  feet  only. 

.  The  amount  expended  during  the  fiscal  year  ending  June  30,  1890, 
Jficlasive  of  outstanding  liabilities,  was  $31,470.95,  and  was  applied  in 
dredging  206,199  cubic  yards  of  material  from  the  shoal.  The  south 
^ndof  the  shoal  for  a  distance  of  500  feet,  approximately,  along  the 
*^w  has  been  dredged  to  26  feet  mean  low  water,  and  a  cut  450  feet 
^Weand26  feet  deep  has  been  carried  north  and  south  through  the 
entire  length  of  the  shoal,  together  with  a  second  cut  100  feet  wide  for 
one  half  the  length  of  the  shoal. 

%  the  operations  of  the  contract  tiow  in  progress  the  approved  ptoj- 


ft 
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ect  will  be  entirely  completed.  It  is  exj)ecied  that  a  small  balance  will 
be  available  for  application  upon  the  shoal  opposite  Red  Hook  Point. 

This  latter  shoal  containing,  it  is  estimated,  1,681,439  cubic  yards, 
approximately,  obstructs  the  southern  entrance  to  the  channel,  but  its 
entire  removal  is  not  included  in  the  present  project  for  improvement. 

It  is  important  that  the  Ked  Hook  Shoal  should  be  removed  so  as  to 
give  along  the  Atlantic  Basin  the  full  depth  of  26  feet  mean  low  water, 
which  is  projected  for  other  points  in  the  harbor,  and  to  facilitate  com- 
munication with  the  East  Kiver  through  the  improved  Buttermilk  Chan- 
nel. 

July  1^  188^,  amount  available 112,340.99 

July  1,  1890,  money  value  of  work  done  during  the  fiscal  year  under  con- 
tracts made  prior  to  June  30,  1889 38,146.84 

50,487.83 
July  1.  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 $31,470.95 

July  1,1890,  outstanding  liabilities 8.632.19 

40.103.14 

July  1,  1890,  balance  available 10,364.69 

(See  Appendix  E  7.) 

8.  Ootoanus  Bay^  New  YorJc. — Gowanus  Bay  is  a  part  of  New  York 
Harbor,  lying  at  the  mouth  of  Gowanus  Greek,  in  the  southwestern 
part  of  the  city  of  Brooklyn. 

The  depth  of  water  in  the  channel  of  Gk)wanus  Greek  and  Bay  was 
originally  only  from  7  to  12  feet  at  mean  low  water,  which  was  wholly 
insufiScient  for  the  passage  of.  vessels  employed  in  the  commerce  of  the 
district. 

The  plan  of  improvement  adopted  in  1881  provided  for  a  depth  of  18 
feet  to  the  channels  in  the  bay  leading  up  to  the  mouth  of  the  creek  on 
both  the  north  and  south  sides,  and  for  carrying  the  improvement  with 
the  same  depth  up  the  creek  to  Hamilton  Avenue  Bridge,  a  distance  of 
1  mile. 

The  channel  widths  were  to  be  200  feet,  except  for  the  last  few  hun- 
dred feet  up  to  the  bridge,  in  which  distance  the  width  would  gradually 
decrease. 

The  estimated  cost  of  this  improvement  was  $192,564.90. 

The  project  of  1881  was  modified  in  1888  by  increasing  the  depth  to 
21  feet  and  the  width  to  400  feet,  while  to  facilitate  the  handling  of  ves- 
sels in  the  contracted  space  near  the  mouth  of  Gowanus  Greek  more 
room  should  be  gained  by  cutting  away  the  angle  on  the  south  side,  at 
an  estimated  cost  of  $600,000. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1889,  inclusive  of  outstanding  liabilities,  was  $80,675.01. 

At  that  date  the  improved  channel,  under  the  modified  project,  had 
been  carried  26  feet  wide  and  21  feet  deep  from  the  entrance  to  Erie 
Basin  up  to  Percival  street,  Brooklyn ;  the  channel  on  the  south  side 
(Bay  Eitlge  Ghannel)  had  been  completed  in  1884  for  the  full  projected 
width  of  200  feet  and  depth  of  18  feet  to  a  point  2,000  feet  south  of  the 
mouth  of  the  creek. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1890, 
inclusive  of  outstanding  liabilities,  was  $25,940.24,  and  was  applied  in 
removing  135,967  cubic  yards  of  material  from  the  Red  Hook  and 
Gowanus  Greek  channels.  At  that  date  the  channel  from  the  entrance 
to  Erie  Basin  to  the  foot  of  Percival  street  was  al)out-75  feet  wide  and 
from  19  to  21  feet  deep  mean  low  water,  and  the  triangular  slip  at  the 
foot  of  Bryant  street  had  been  dredged  to  21  feet. 
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On  the  completion  of  the  contract  now  in  progress  the  improved  ohan- 
nels  will  be  throughout  100  feet  wide  and  21  feet  deep. 

Jalyl,l(^,ftmoiint  available |3,52a6S 

JqIj  1, 1^0,  money  valne  of  work  done  during  the  fiscal  year  under  oon- 
tractg made  prior  to  Jnno  30,  1889 25,153.91 

28,683.43 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive 

ofliabilities outstanding  July  1,  1889 |22, 113.68 

Joly  1, 1890,  outstanding  liabilities 4,641.83 

26,756.41 

July  1, 1890,  balance  available 1,927.0^ 

Amoant  appropriated  by  act  of  September  19, 1890 60,000.00 

Amoont  available  for  fiscal  year  ending  June  30,  1891 : 61, 927. 02 

( Amount  (estimated)  required  for  completion  of  existing  project 480,000.00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(    harbor  acts  of  1866  and  1867. 

(See  Appendix  E  8.) 

9.  New  York  Harbor j  New  TorJc, — Before  the  improvement  of  the  main 
entrance  into  New  York  Harbor  was  undertaken  by  the  United  States 
the  least  depth  in  mid-channel  on  the  bar  was  23.7  feet  at  mean  low 
water,  and  the  same  depth  conld  be  carried  across  three  other  shoals 
between  the  bar  and  deep  water  in  the  harbor. 

A  large  proportion  of  the  vast  commerce  of  the  port  which  is  carried 
OD  in  vessels  of  great  draught  could  only  cross  these  shoals  at  or  near 
high  water. 

The  project  for  the  improvement  of  Geduey's  Channel  was  approved 
hy  the  Secretary  of  War  m  December,  1884,  and  its  extension  to  cover 
the  whole  of  the  main  entrance  to  the  harbor  received  his  approval 
December  27, 1886.  It  provides  for  dredging  a  channel  1,000  feet  wide 
and  30  feet  deep,  at  mean  low  water,  from  deep  water  below  the  Nar- 
rows through  the  main  ship  channel  and  Gedney's  Channel  to  deep 
water  oatside  the  bar,  maintaining  this  channel,  should  it  be  neces- 
sary, either  by  periodical  dredging,  or  by  contracting  the  entrance  by 
the  construction  of  a  dike  running  across  the  shoals  from  the  Coney 
Island  side  with  suitable  protection  for  the  head  of  Sandy  Hook  to 
prevent  its  being  scoured  away  by  the  increased  current. 

The  estimated  cost  of  obtaining  the  dredged  channel  is  $1,490,000  for 
dredgiug  4,300,000  cubic  yards,  and  the  entire  cost  of  the  improvement, 
should  the  contraction  works  prove  to  be  necessarv,  is  estimated  at  be- 
^^een  15,000,000  and  $0,000,000. 

Under  this  project  an  extended  survey  of  the  Lower  Bay  had  been 
^ade,  on  which  the  method  of  improvement  was  based. 
.  The  total  amount  expended  to  June  30,  1889,  inclusive  of  outstand- 
wg  liabilities,  was  $808,41 1.74. 

At  that  time  the  channel  over  the  bar  in  Gedney's  Channel  was  500 
'•^twide,  with  a  least  depth  of  30  feet,  mean  low  water;  in  Bayside 
Channel,  1,000  feet  wide,  with  a  least  depth  of  30  feet  at  mean  low 
^ater;  and  in  the  Main  Ship  Channel,  west  of  Flynn's  Knoll,  350  feet 
^ide,  and  a  least  depth  of  30  feet  at  mean  low  water.  In  the  latter 
channel  the  29-foot  channel  had  a  width  of  500  feet,  and  in  the  Bay- 
side  Channel  the  Northwest  Shoal  had  been  entirely  removed  to  the 
depth  of  30  feet,  mean  low  water. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1890, 
iflclnsive  of  outstanding  liabilities,  was  $354,622.21. 
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During  the  year  the  contracts  with  The  Joseph  Edwards  Dredging 
Company,  dated  May  19,  1887,  and  December  8,  1888,  for  the  removal 
of  1,500,000  cubic  yards  and  600,000  cubic  yards,  respectively,  and  the 
working  agreement  with  Brainard  Brothers,  dated  May  11, 1888,  for 
the  removal  oi*  200,000  cubic  yards,  were  completed. 

The  contract  with  The  Joseph  Edwards  Dredging  Company,  dated 
March  18, 1890,  fot  the  removal  of  425,000  cubic  yards,  has  progressed 
satisfactorily,  and  at  the  close  of  the  fiscal  year  233,689  cubic  yards  had 
been  removed. 

The  contract  with  the  Brainard  Dredging  Company,  dated  November 
26, 1889,  was  conducted  badly  from  the  beginning,  and  on  the  18th  of 
June  was  practically  abandoned,  as  the  plant  owned  originally  by  the 
company  was  sold  for  debt  June  17,  and  the  chartered  plant  was  with- 
drawn June  18. 

The  aggregate  number  of  yards  removed  by  the  contractors  during 
the  year  was  1,318,178  cubic  yards,  of  which  number  376,632  were  re- 
moved from  the  Gedney's  Channel  Division,  and  941.546  from  the  Main 
Ship  Channel,  west  of  Flynn's  Knoll. 

As  a  result  of  this  work  a  survey  made  in  February,  1890,  shows  that 
Gedney's  Channel  and  Bayside  Channel  (east  and  west)  are  practically 
completed,  having  a  depth  of  30  feet,  mean  low  water,  for  the  full  pro- 
jected width  of  1,000  feet.  The  Main  Ship  Channel,  we«t  of  Flynn's 
Knoll  and  south  of  Buoy  12,  has  a  depth  of  30  feet,  mean  low  water,  for 
a  width  varying  from  500  to  800  feet,  and  a  depth  of  28  feet  for  a  width 
of  800  feet  throughout. 

Under  authority  from  the  Chief  of  Engineers,  dated  February  20, 1890, 
a  riprap  wall,  containing  5,000  tons  of  stone,  approximately,  will  be 
built  along  the  north  shore  of  Sandy  Hook,  to  protect  foundations  of 
the  fort  and  other  public  structures.    Operations  will  be  begun  in  July. 

July  1, 1889,  amount  available |315,581.40 

July  1, 1890,  money  value  of  vrork  done  during  fiaoal  year  under  contracts 
made  prior  to  June  30, 1889 206,006.86 

521,588.26 
July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July,  1889 |288,071.41 

July  1,1890,  outstanding  liabilities 39,213.65 

Jnly  1,1890,  amount  covered  by  uncompleted  contracts  made 

daring  the  fiscal  year  ending  June  30,  1890 177,694.24 

^04,97^.30 

July  1,1890,  balance  available 16,608.96 

Amount  appropriated  by  act  of  September  19, 1890 160, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1891 176, 608. 96 

(See  Appendix  E  9.) 

10.  Raritan  Bay^  New  Jersey. — Earitan  Bay  forms  the  western  part 
of  the  large  triangular  bay  inclosed  between  Sandy  Hook,  the  New 
Jersey  shore,  and  Staten  Island. 

The  channel  undergoing  improvement  lies  to  the  southeast  of  Se- 
gniue's  Point,  on  the  south  shore  of  Staten  Island.  At  the  time  of  the 
original  survey,  August,  1880,  the  least  depth  on  the  shoal  lying  be- 
tween the  21-foot  curve  at  Seguine's  Point  and  the  21-foot  curve  at  the 
head  of  the  bay  was  14^  feet,  mean  low  water.  The  project  of  improve- 
ment, based  upon  the  survey,  provided  for  a  channel  across  the  shoal 
300  feet  wide  and  21  feet  deep,  mean  low  water,  at  an  estimated  co^t  of 
$126,500. 

The  project  was  modified  in  1885,  extending  the  improvement  by 
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providing  for  a  channel  of  equal  width  and  depth  over  the  shoals  in  the 
TJcinitj  of  Waiil's  Point,  Staten  Island,  where  the  original  depth  was 
18  feet,  mean  low  water,  so  as  to  give  a  navigable  channel  21  feet  deep, 
vmn  low  water,  up  to  Perth  Amboy,  and  for  a  channel  300  feet  wide 
and  15  feet  deep,  mean  low  water,  from  Great  Beds  Light  to  South 
Amboy,  where  the  original  depth  was  12^  feet,  mean  low  water,  at  an 
estimated  cost  of  $240,500,  for  the  entire  work  from  the  .beginning, 
which  estimate  was  again  increased  in  1888  to  $246,500,  to  provide  for 
the  removal  of  deposits  which  had  taken  place  in  the  interval  of  three 
years. 

The  channel  from  deep  water  at  the  head  of  Raritan  Bay,  past 
Segnine^s  Point  to  Perth  Amboy,  exceeds  5  miles  in  length,  is  crooked, 
and  is  snbject  to  constant  sboalings.  As  the  amount  appropriated, 
any  one  year,  for  the  execution  ot  the  project  has  been  much  less  than 
the  estimated  cost  of  the  improvement,  and  as  the  channel  excavated 
Quder  each  appropriation  has  been  impaired  by  shoaling  in  a  greater 
or  less  degree  before  work  could  be  resumed  under  the  succeeding  ap- 
propriation, the  original  estimates  for  this  improvement  have  little 
value,  and  can  not  be  used  for  determining  the  amount  required  for 
completing  the  project  at  thjs  date.  The  estimated  cost  for  completing 
the  project,  if  all  the  required  money  could  be  made  available  at  this 
time,  is  $175,375. 

The  amount  expended  upon  the  modified  project  up  to  the  close  of 
the  fiscal  year  ending  June  30, 1889,  inclusive  of  outstanding  liabilities, 
was  1154,167.45.  At  that  date  the  channel  was  300  feet  wide  and  21 
feet  deep,  mean  low  water,  from  Perth  Amboy  to  the  bend  at  Great 
Beds  Light,  and  300  feet  wide  and  20.  feet  deep,  mean  low  water,  across 
the  crest  of  the  shoal  in  the  channel  leading  from  the  bend  towards 
SeguiDe's  Point.  The  channel  eastward  of  Seguine's  Point  had  a  depth 
not  exceeding  18  feet,  mean  low  water.  The  channel  leading  to  South 
Amboy  had  not  been  begun. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1890, 
inclosive  of  outstanding  liabilities,  was  $23,457.70,  smd  was  applied  in 
dredging  a  channel  from  70  to  80  feet  wide  and  15  feet  deep,  mean  low 
v&ter,  in  the  channel  from  Great  Beds  light  to  South  Amboy,  and  a 
channel  100  feet  wide  and  21  feet  deep,  mean  low  water,  in  the  channel 
cast  of  Seguine's  Point.  No  work  has  been  done  during  the  year  on 
the  other  parts  of  the  project. 

^e  channel  leading  to  Perth  Amboy  should  be  deepened  as  early  as 
practicable  to  21  feet,  mean  low  water ;  that  to  South  Amboy  widened 
to  300  feet,  15  feet  deep,  mean  low  water ;  and  that  across  the  shoal  to 
tbe  eastward  of  Seguine's  Point  widened  and  deepened  as  the  project 
provides. 

J«^y  1, 1889,  amount  avaUable $3. 107. 42 

^^h  1. 1890,  uioney  value  of  work  done  during  the  fiscal  year  under  con- 
tracts made  prior  to  Jane  30,  1889 22,200.00 

25, 397. 42 
■^°Iy  1, 1890,  amount  expended  during  the  fiscal  year  exolusiye  of  liabili- 
tlea  ontetanding  July  1,  1889 23,457.70 

Joly  1, 1890,  balance  available 1.939. 72 

AuiOQut  appropriated  by  act  of  September  19,  1890 40,000.00 

AmoDDt  available  for  fiscal  year  ending  June  30,  1891 41, 939. 72 

( Amount  (estimated )  required  for  completion  of  ex isting  project 135, 375 . 00 

<  Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
(    harbor  acte  of  1866  and  1867. 

(See  Appendix  E  10.) 
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EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT,  TO  COMPLY  WITB 
REQUIREMENTS  OF  RIVER  AND  HARBOR  ACT  OF  AUGUST  11,  1888. 

It  appearing  from  the  preliminary  examination  made  by  the  local  en 
gineer  that  the  following  localities  are  worthy  of  improvement,  and  the 
public  necessity  therefor  being  apparent  from  the  facts  and  reasons 
reported,  which  are  concurred  in  ^y  the  Chief  of  Engineers,  Lieatenant 
Colonel  Gillespie  was  charged  with  and  completed  their  survey,  the  re 
suits  of  which  were  transmitted  to  Congress  and  printed  in  Ex.  Doc^s 
of  the  Fifty -first  Congress,  first  session. 

1.  Wappinger^s  Creek  from  Wappinget^s  FalU  to  its  mouthy  New  YorJc.-- 
Printed  as  House  Ex.  Doc.  25.    (See  also  Appendix  E  11.) 

2.  Host  River  J  unth  a  view  to  the  removal  of  a  ledge  of  rocks  in  the  same 
from  the  foot  of  Broome  street  to  the  foot  of  Twenty-third  street^  in  Neu 

York  City. — ^Printed  as  House  Ex.  Doc.  169.    (See  also  Appendix  E  12^ 

IMPROVEMENTS  OF  SHEEPSHEAD  AND  OANARSIE  BAYS,  AND  SUMPA 
WANUS  INLET,  NEW  YORK— OP  ARTHUR  KILL,  NEW  YORK  AND  NE\^ 
JERSEY — OP  CHANNEL  BETWEEN  STATEN  ISLAND  AND  NEW  JER 
SEY — OP  RIVERS  IN  NORTHERN  NEW  'JERSEY,  AND  OP  THE  HAR 
BOR  OP  KEYPORT. 

Officer  in  charge,  Capt.  Thos.  L.  Casey,  Corps  of  Engineers ;  Divi 
sion  Engineer,  Col.  H.  L.  Abbot,  Corps  of  Engineers. 

1.  8heepshead  Bay^  New  York, — The  original  condition  of  the  naviga 
ble  channel  was,  for  the  entrance  a  depth  of  a  little  ov^er2  feet  at  mean 
low  water,  and  for  the  interior  channel  not  less  than  4  feet,  except  at 
two  narrow  bulkheads  across  said  channel. 

The  originally  adopted  project  (1879)  was  to  deepen  the  entrance  bj 
means  of  converging  jetties,  and  to  improve  the  interior  channel  b^ 
longitudinal  dikes,  so  placed  as  in  some  instances  to  form  tidal  reser 
voirsfor  the  scour  of  the  channel.  The  project  was  revised  in  1881,  anc 
provides  for  excavating  a  channel  at  the  outlet  100  feet  wide  and  6  feel 
deep  at  mean  low  water,  to  connect  the  bay  with  Dead  Uorse  Inlet  anc 
to  dredge  the  interior  channel. 

The  amount  expended  under  the  revised  project  to  end  of  the  fisca 
year  ending  June  30,  1889,  was  $16,904.85.  With  this  amount  a  chan 
nel  had  been  dredged  100  feet  wide,  and  6  feet  deep  at  mean  low  water 
connecting  the  east  end  of  the  bay  with  Dead  Horse  Inlet.  A  survey 
made  in  1887  shows  that  this  channel  has  not  maintained  itself,  having 
contracted  to  a  width  of  60  leet  with  an  average  depth  of  5^  fe^t  meai 
low  water. 

The  original  project  for  the  formation  and  maintenance  of  a  channe 
100  feet  wide  and  6  feet  deep  mean  low  water  was  modified  in  February 
1889;  the  modified  project  contemplating  a  channel  5,350  feet  long,  (M 
feet  wide  and  5^  feet  deep  mean  low  water,  from  the  town  of  Sheeps 
head  to  within  1,080  feet  of  Dead  Horse  Inlet  4Jut,  to  connect  with  th< 
above-mentioned  channel  of  similar  width  and  depth  already  existing 
at  that  point. 

The  expenditures  during  the  fiscal  year  amount  to  $8,375.12,  witl 
which  the  interior  channel  has  been  dredged  to  a  width  of  60  feet  anc 
depth  of  5J  feet  mean  low  water  for  a  distance  of  3,400  feet,  from  th< 
town  of  Sheepshead  toward  Dead  Horse  Inlet. 

It  is  estimated  that  the  commerce  of  this  watei'way  has  increasec 
about  800  tons  over  that  reported  in  1884. 
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Ja1.Tl,  1889,  amount  Available |l,0ai.4O 

Jnly  1, 1890, amount  expended  daring  fiscal  year,  exclasive  of  liabilities 
ODtsUnding  July  1, 1«89 320.92 

July  1, 1890,  balance  available ^ 713. 48 

!Aii)oant'(estimated)  required  for  completion  of  existing  project 8, 200. 00 
Submitted  in  compliance  witb  requiremetit'S  of  sections  2  of  river  and 
liarbor  acts  of  1866  and  1867. 

(See  Appendix  F 1.) 

2.  Canarsie  Bay,  New  YorJc, — ^The  original  condition  of  the  channel 
leading  to  Ganarsie  answered  to  a  depth  of  4^  feet  mean  low  water. 

The  original  project,  adopted  in  1879,  provides  for  obtaining  a  navi- 
gable channel  6^ feet  deep  at  mean  low  water  from  Ganarsie  Landing  to 
the  deep  water  m  Jamaica  Bay,  by  means  of  diking  and  the  formation 
of  atidal  basin.  In  the  Annual  Eeport  of  the  Ghief  of  Engireers,  X880, 
Part  I,  page  574,  General  Newton  expressed  a  doabt  as  to  adequate  ap- 
propriations being  made  for  carrying  out  the  authorized  project,  and 
BuggeBted  that  dredging  be  tried  as  an  expedient. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1889,  was  $41,390.74.  With  this  amount  two  pile-dikes  have  been  built, 
oneoD  the  north  side  of  the  outer  end  of  the  channel,  the  other  on  the 
60Qth  side,  their  lengths  being  1,058  feet  and  820  feet  respectively ;  the 
channel  dredged  to  a  depth  of  6  feet  mean  low  water,  and  width  of 
from  50  to  125  feet  from  Ganarsie  Landing  to  deep  water  in  Jamaica 
Bay,  besides  several  minor  improvements  not  contemplated  in  the  orig- 
inal project. 

The  expenditures  during  the  fiscal  year  amount  to  $1,095.25  with 
which  a  cut  1,193  feet  long,  25  feet  wide,  and  5  feet  deep,  had  been  made 
from  the  end  of  the  wharf  at  Ganarsie  through  to  the  southwest  to  con- 
uect  with  the  southwest  channel. 

The  commerce  of  Ganarsie  Bay  for  1889  shows  an  increase  of  about 
5,500  tons  over  that  reported  in  1887. 

Jojy  1, 1889,  amount  available $1,607.26 

«°ly  1, 1690^  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
ootstanding  July  1, 1889 1,093.25 

^ily  1, 1890.  balance  available 1 514.01 

Amonntsppropriatedby  act  of  September  19,  1890 5,000.00 

Amount  available  for  fiscal  year  ending  June  30.  1891 5. 514. 01 

j  Anoont  (estimated)  required  for  completion  of  existing  project 40. 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(    ktrbor  acts  of  1866  and  1867. 

(8ee  Appendix  P  2.) 

3.  Sumpatoanus  Inlets  Neio  York, — ^The  channel  depth  at  the  time  of 
the  adoption  of  the  project  varied  from  5  feet  in  the  bay  at  mean  low 
water  to  2  feet  at  the  wharf  at  the  mouth  of  the  creek,  a  distance  of  a 
little  over  half  a  mile. 

The  project  for  the  improvement  of  this  inlet,  known  locally  as  Sum- 
pawanos  Creek,  adopted  in  1880,  provided  for  dredging  a  channel  about 
^}^feet  long,  and  from  100  to  150  feet  wide  and  5  feet  deep  at  mean 
Jow  water,  beginning  at  the  5-foot  curve  in  the  Great  South  Bay  and 
extending  up  to  the  town  of  Babylon,  Long  Island. 
'  The  amount  expended  under  this  project  to  June  30,  1889,  was 
•6,982.87,  with  which- a  channel  75  feet  wide  and  5  feet  deep  from  the 
steamboat  wharf  to  a  point  750  feet  below  it,  was  dredged,  besides 
dredging  two  cuts,  each  25  feet  wide,  alongside  of  the  whart 
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'  • 

Outside  of  the  cuts  so  made  and  extending  to  the  5-foot  curve  in  the 
bay  a  shoal  was  left,  on  which  the  depth  was  only  about  4£  feet. 

An  examination  made  in  1886  showed  that  since  the  last  dredging 
was  done,  in  1883,  both  the  cut  and  the  flat  outside  had  shoaled  from  6 
inches  to  1  foot,  the  depth  in  the  cut  being  about  5  feet,  while  on  the 
flat  it  was  from  4  to  4^  feet.  This  was  to  have  been  anticipated,' as 
appears  by  the  preliminary  report'made  by  General  Newton.  The  5-foot 
curve  in  the  bay  was  about  1,500  feet  from  the  steam-boat  wharf,,  bat 
inside  this  curve,  for  about  750  feet,  towards  the  wharf,  lay  the  flat. 

The  commerce  of  Sumpawanus  Creek  is  essentially  that  of  Babylon,  a 
small  town  of  from  3,000  to  5,000  inhabitants,  I  mile  above  the  mouth 
of  the  creek,  depending  almost  entirely  upon  the  summer  trade  of  the 
hotels  and  cottages  along  the  north  shore  of  Great  South  Bay  and  on 
Fire  Island  Beach. 

The  commerce  of  Babylon  by  water  has  been  decreasing,  apparently 
because  the  Long  Island  Railroad  has  taken  away  the  sea  going  busi- 
ness. Babylon  itself  has  improved,  and  ha«  become  a  fashionable  sura- 
njer  resort.  At  present  its  commerce  by  sea  is  carried  on  by  three 
passenger  steam-boats,  drawing  from  4  to  5  feet,  and  running  in  summer 
to  Fire  Island  Beach ;  three  schooners  drawing  from  6  to  5^  feet,  carry- 
ing brick,  lime,  lumber,  and  other  heavy  freight  to  Babylon  the  year 
round  ;  100  sloops  and  pleasure-boats,  drawing  from  1  to  2  feet  of  water, 
taking  out  sailing  and  fishing  parties  during  the  summer,  of  which  seven 
or  eight  remain  in  use  during  the  winter  fishing  and  taking  oysters  and 
clams,  to  Patchogue,  Sayville,  and  New  York. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1890,  amount 
to  $17.13  for  office  expenses. 

July  1.  I889,ainount  available |17.13 

July  1,1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilHies 
outatanding  July  1,1889 17.13 

Amount  (estimated)  required  for  completion  of  existing  project 16, 115.00 

Submitted  in  compliance  with  requirements  of  sections  '2  of  river  and 
harbor  acts  of  ld()6  and  1867. 

(See  Appendix  F  3.) 

4.  Arthur  Kill,  New  York  and  Kew  Jersey, — This  is  a  new  work,  the 
appropriation  for  which,  amounting  to  $10^000,  is  in  the  act  of  August 
11,1888. 

The  improvement  consists  for  the  present  entirely  in  the  removal  of  a 
point  of  land  near  and  to  the  south  of  the  Staten  Island  Bridge,  for  the 
purpose  of  straightening  the  channel  in  order  that  the  currents  may  be 
directed  more  truly  in  a  direction  perpendicular  to  the  draw-span  of  the 
bridge,  thus  facilitating  the  passage  of  long  tows. 

Condemnation  proceedings  for  acquiring  to  the  United  States  the 
laud  needed  for  this  improvement  were  perfected  in  the  United  States 
Court  for  the  Eastern  District  of  New  York  on  November  8,  1889,  and 
payment  for  the  same,  amounting  to  $812.50,  made  as  directed  by  the 
court.  Authority  to  advertise  the  work  was  granted  February  6,  1890. 
Bids  were  opened  March  3,  and  a  contract  entered  into  March  24. 
Work  was  begun  under  the  contract  April  9,  and  finished  May  20,  the 
amount  of  material  removed  being  29,000  cubic  yards,  giving  an  addi- 
tional width  of  150  feet  to  the  channel,  with  a  depth  of  13  feet  mean 
low  water,  the  amount  of  land  removed  being  one-half  acre.  ' 

The  expenditures  for  the  fiscal  year,  amounting  to  $2,161.15,  have 
been  for  examination  of  channel,  office  expenses,  and  purchase  of  laud 
needed  for  improvement. 
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Joly  1,1889,  amount  available $9,025.65 

JdIt  1,  l£fiK),  amoQut  expended  during  fiHcal  year,  exclusive  of 

liabilitieeoatetaudiuj^JaW  1.1889 |3,  HI.  15 

jDlyl,1890,oQtotanding  liabilities *6,SS:i,2S 

8,993.40 

Joly  1,1890,  balance  available ; 32.25 

AfflODDt  appropriated  by  act  of  September  19, 1890 7, 000. 00 

AmoQot  available  for  fiscal  year  ending  J une  30, 1891 7, 032. 25 

(  Amount  (estimated)  required  for  completion  of  existing  project 9^500.00 

<  Snbmittcd  in  compliance  with  requirements  of  sections  2  of  river  and 
/    harbor  acts  of  1866  ^nd  1867. 

(See  Appendix  F  4.) 

5.  Channel  between  Staten  Island  and  Neic  Jersey. — Before  this  im- 
provement was  nndertaken  by  the  United  States  there  was  a  navigable 
cbannel  having  a  inininuim  depth  of  9.2  feet  from  the  deep  water  in 
Newark  Bay  to  Elizabethport. 

The  originHl* project  provided  for  obtaining,  by  means  of  dredging 
and  a  system  of  training-dikes,  of  a  channel  north  of  Shooter's  Island, 
6,500  feet  long,  150  feet  wide,  and  16  feet  deep  at  mean  low  water. 

Under  this  project,  2,237  feet  of  dike  was  built.  Owing  to  the  oppo- 
sition, mainly  of  the  company  engaged  in  the  transportation  of  freight 
tiiroQgh  the  Dtilaware  and  Karitan  Canal,  a  resolution  was  passed  by  the 
legislature  of  the  State  of  i^ew  York,  January  22, 1875,  protesting  against 
the  projected  method  of  improvement.  Presumably  in  consequence  of 
these  resolutions,  a  Board  of  Engineers,  appointed  under  section  3,  act 
of  March  3,  1875,  to  examine  and  report  upon  a  plan  for  the  improve- 
ment of  the  channel,  convened  at  New  York  City  May  12, 1876,  and  on 
November  20,  1875,  submitted  to  the  Chief  of  Engineers  a  report  rec- 
ommending that  a  channel  11  feet  deep  and  500  feet  wide  be  dredged 
ftloii^  the  general  lines  of  the  existing  channel.  The  project  was  again 
moditied  in  1880,  so  as  to  obtain  a  channel  400  feet  wide  and  13  feet 
deep  over  the  middle,  200  feet  and  12  feet  deepen  the  outer  100  feet 
on  each  side ;  and,  in  addition,  if  found  necessary,  dikes  were  to  be 
bollt  on  the  opposite  sides  of  the  channel.  Snbsequently  it  was  de- 
cided to  give  the  channel  13  feet  depth  for  its  full  width  of  400  feet. 

The  amount  expended  to  June  30,  1889,  was  $170,312.73,  with  which 
the  channel  was  given  depths  of  from  13  to  20.7  feet  mean  low  water, 
tliroughout  its  length  through  widths  varying  from  160  to  360  feet,  the 
narrowest  portion  being  at' the  bend  at  the  Stake  Light,  where  it  ap- 
pears to  be  least  stable. 

The  expenditures  during  the  present  fiscal  year  amount  to  $13,314.42. 

A  modification  of  the  project  having  in  view  the  abandonment  of  the 
^likes  was  approved  by  the  Department  May  15, 1889,  and  at  the  same 
^"ne  permission  was  granted  for  the  expenditure  of  the  appropriation 
»f  115,000  made.in  the  act  of  August  11,  18.S8,  in  dredging  by  contract. 
An  examination  made  after  the  close  of  the  contract  shows  that  the 
channel  in  the  vicinity  of  the  Corner  Stake  Light  has  been  given  an 
additional  width  of  100  feet  and  a  depth  of  13  feet,  mean  low  water,  for  a 
distance  of  1,800  feet,  the  excavation  being  made  I'rom  the  north  side  of 
tiie  channel.  Between  the  Corner  Stake  Light  and  Long  Dock  it  was 
widened  by  70  feet  through'a  distance  of  1,0(M)  feet,  and  by  35  feet  for 
a  farther  distance  of  750  feet,  with  a  depth  of  13  feet  mean  low  water, 

*  Owing  to  the  abHODco  of  the  contractor  abroad  the  above  aniouDt  due  on  tfhe  coa- 
tt^t  for  dredging  had  not  been  paid  at  the  close  of  the  fiiieal  year. 
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the  excavation  being  made  in  both  the  latter  sections  from  the  sonth  side 
of  the  channel. 

This  dredging  has  resnited  in  considerable  improvement  of  the  chan- 
nel in  regard  to  width,  which,  because  of,  the  sharp  turn  at  the  isomer 
Stake  Light,  should  be  as  great  as  is  consistent  with  the  maintaining 
power  of  the  current.  In  my  last  report  it  was  recommended  that  the 
channel  at  this  point  should  be  given  a  width  of  400  feet,  with  a  depth 
throughout  of  13  feet  at  mean  low  water,  at  a  total  estimated  cost  of 
$30,000. 

The*reported  increase  in  the  commerce  making  use  of  this  channel 
for  the  calendar  year  is  about  380,000  tons. 

Julyl,  1889,  amount  available $1,6152.65 

July  1,  1890,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1889 1,239.80 

July  1,  1890,  balauoe  available 373.86 

Amount  appropriated  by  act  of  September  19,  1890 15,000.00 

Amonnt  available  for  fiscal  year  ending  June  30,  1891 15, 372. 85 


\ 


Amonnt  (estimated)  required  for  completion  of  existing  project 61, 000. 00 

Submitted  in  cooipliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  F  5.) 

6.  Passaic  Eiver,  New  Jersey. — ^This  river  is  being  improved  under 
two  separate  projects,  the  first  applying  to  the  river  above  Center  street 
or  Pennsylvania  Kailroad  Bridge,  Newark,  as  far  as  Passaic,  a  distance 
of  8  miles,  and  the  second  to  the  lower  course  of  the  river,  from  the 
Center  Street  Bridge  to  beyond  the  shoals  in  Newark  Bay,  a  distance 
of  7|  miles. 

1.  Above  Netcark. — Before  its  improvement  was  undertaken,  the  uj^per 
part  of  the  river  Lad  a  navigable  6-foot  channel  except  at  Middle,  Belle- 
ville, Rutherford  Park,  and  Holzsman's  bars,  where  the  depths  were  4.5 
feet,  3.9  feet,  3  feet,  and  3.5  feet  respectively. 

The  project  of  improvement  was  adopted  in  1872  and  provided  for  a 
channel  across  the  above  shoals  from  7^  to  6  feet  deep  mean  low  water, 
and  from  200  to  50  feet  wide,  to  be  obtained  by  dredging  and  diking,  at  a 
cost  of  $123,924.  It  was  modified  in  1885  by  extending  the  channel 
below  Middle  Bar  1,500  feet  to  the  Erie  Railroad  Bridge,  increasing  the 
estimate  to  $129,000. 

Under  this  i>roject  $127,816.46  had  been  expended  to  June  30,  1889, 
and  channels  of  the  required  depth  had  been  dredged  from  60  to  75  feet 
wide,  excepting  for  a  distance  of  1,500  feet  above  the  Erie  Railroad 
Bridge. 

No  work  of  improvement  has  been  done  on  the  upper  river  during  the 
fiscal  year,  the  necessary  dredging  plant  for  doing  the  work,  purchased 
in  accordance  with  the  approved  project  for  the  expenditure  of  the  allot- 
ment made  in  the  act  of  August  11,  1888,  being  continuously  employed 
on  the  improvement  of  Raritan  River,  and  the  amount  of  funds  avail- 
able not  being  sufficiently  large  to  guaranty  an  advantageous  letting  to 
dredging  contractors.  A  survey  of  the  river  from  the  Pennsylvania 
Railroad  Bridge,  Center  street,  Newark,  to  the  town  of  Passaic,  was 
made  during  the  year. 

The  commerce  of  the  upi>er  river  wa«  valued  in  1884  at  $1,032,000, 
and  returns  representing  the  business  done  by  the  firms  located  along 
the  river  show  for  the  year  1889  a  commerce  valued  at  about  $2,545,000. 

The  expenditures  during  the  fiscal  year,  amounting  to  $1,885.82-  have 
been  for  office  expenses  and  nrosecution  of  survey. 
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July  1,1889,  ftmoantayailable $5,933.54 

Jniy  1, 1890,  axnonnt  expended  daring  fiscal  year,  excluBiye  of  liabilities 
ont«tanding  July  1,  la89 1,885^ 

July  1, 1890,  balance  available 4,047.72 

Amoant  appropriated  by  act  of  September  19,  1890 5, 100.00 

AmoDDt  ayatlable  for  fiscal  year  ending  Jane  30,  1 891 9, 147. 72 

(See  Appendix  F  6.) 

2.  Below  Newark. — The  lower  portion  of  the  river,  from  Center  Street 
Bridge  to  Newark  Bay,  was  first  sarveyed  by  the  Engineer  Department 
in  1879.  The  greatest  depth  in  the  channel,  at  a  point  above  the  Elbow 
BeacoD,  was  only  7.1  feet,  and  in  many  places  the  greatest  depth  was 
7i  feet  at  mean  low  water. 

A  project  was  adopted,  based  on  this  survey,  providing  for  obtaining 
by  diking  and  dredging  a  channel  200  feet  wide  and  10  feet  deep  at 
meaQ  low  water  from  the  Center  Street  Bridge  to  Newark  Bay,  at  a  cost 
of  $232,875.   . 

This  project  was  modified  in  1884,  pursuant  to  the  river  and  harbor 
act  of  that  year,  providing  for  extending  the  dike  at  the  mouth  of  the 
river  into  the  bay,  a  distance  of  8,000  feet,  and  for  dredging  su  channel 
across  the  shoal  in  Newark  Bay  200  feet  wide  and  10  feet  deep  at  mean 
low  water,  increasing  the  original  estimate  to  $353,875. 

Jaue30, 1889,  $181,137.84,  exclusive  of  outstanding  liabilities,  had  been 
expended  under  this  project,  the  dike  at  the  mouth  had  been  extended 
abont  2,200  feet,  makin  g  a  total  length  of  6,205  feet.  The  channel  through 
the  shoal  in  the  bay  had  been  dredged  to  the  required  dimensions,  ns 
also  the  channel  up  the  river  as  far  as  the  Newark  and  New  York 
Bailroad  Bridge.  The -remainder  of  the  distance  to  the  Center  Street 
Bridge,  the  lOfoot  channel  had  only  been  dredged  from  130  to  100  feet 
in  width.  These  results  had  been  of  very  great  benefit  to  the  large 
commerce  of  the  river,  which  was  estimated  in  1884  at  1,200,000  tons, 
▼aloed  at  $30,000,000. 

The  amount  expended  during  the  fiscal  year  is  $17,120.43  which  has 
resulted  in  widening  the  10-foot  channel  by  100  feet,  from  the  Newark 
and  New  York  Bailroad  Bridge  up  stream  for  a  distance  of  1,423  feet. 
The  channel  was  also  redredged  to  10  feet  depth  at  mean  low  water 
and  widened  to  180  feet  for  an  additional  distance  of  1,150  feet,  and 
aroand  the  bend  above  the  toll-bridge  the  channel  was  regulated  to 
a  width  of  100  feet,  and  depth  of  10  feet  mean  low  water  for  a  further 
distance  of  2,975  feet  to  Lister's  Dock. 

The  commerce  of  this  river  was  valued  in  1887  at  $40,693,500  and 
for  1889  it  is  given  at  $44,722,750,  an  increase  in  valuation  of  $4,029,250. 

Jily  1. 1889,  amount  available 118.269.53 

•'oly  1, 1890,  amount  expended  during  fieoal  year,  exclusive  of  liabilitiea 
oateUnding  July  1, 1889 17,027.80 

Jalj  1, 1890,  balance  available ^      1.241.73 

^Qot appropriated  by  act  of  September  19,  1890 40,000.00 

Amoant  available  for  fiscal  year  ending  June  30, 1891 41, 241. 7:) 

J  Amoant  (estimated)  required  for  completion  of  existing  project 114, 375. 00 
Bobmittedin  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  F  6.) 

7.  Elizabeth  River.  New  Jersey.— This  stream,  which  is  2*  miles  in 
length  from  ita  meiith  to  the  head  of  navigation  at  Broad  streeti  Eliza^ 
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beth,  has  a  width  of  from  50  to  90  feet,  and  before  its  improvement  the 
wharves  in  the  city  coald  only  be  reached  at  hi^h  water  by  vessels 
drawing  less  than  4 feet:  its  commerce  was  estimated  at  45,000  tons 
anuusdly.  The  range  of  the  tide  was  about  4.7  feet  at  its  month  and  3.4 
feet  at  Bridge  street. 

The  project  for  the  improvement  was  adopted  in  1878,  and  provides 
for  obtaining,  by  dredging,  a  channel  60  feet  wide  and  7  feet  deep  at 
high  water  from  the  mouth  of  the  river  to  the  head  of  navigation^  at  an 
estimated  cost  of  $25,530. 

The  amount  ex|>ended  under  this  project  to  June  30,  1889,  was 
$26,960.85,  and  a  channel  had  been  dredged  to  the  required  depth  to 
within  1,000  feet  of  the  Broad  Street  Bridge.  The  reported  increase 
in  the  commerce  of  this  river  for  1889  is  9,450  tons. 

The  condition  of  the  river  has  deteriorated  since  work  was  suspended. 
When  last  examined  vessels  drawing  5  feet  could  ascend  the  river  to 
the  head  of  the  dredged  channel  at  high  tide.  The  commerce  of  the 
river  is  about  39,000  tons,  but  no  substantial  increase  can  be  expected 
while  the  river  remains  in  its  present  condition. 

The  city  of  Elizabeth  has  a  population  of  about  33,000,  and  does  an 
active  commerce  over  two  important  lines  of  railroad,  a  considerable 
portion  of  which  would  take  the  water  route  to  great  advantage  if 
adequate  facilities  existed.  It  is  stated  that  the  establishment  of  the 
coal-yard  on  the  river  has  reduced  the  retail  price  of  coal  50  cents  per 
ton. 

The  expenditures  for  the  fiscal  year  amount  to  $99.15  for  office  ex- 
penses. 

Jaly  1,  1889,  amoant  available |75.75 

Jaly  1,  1890,  amount  expended  during  fiscal  year,  exolabive  of  liabilities 
outstanding  July  1, 1889 75. 75 

Amount  appropriated  by  act  of  September  19,  1890 5,000.00 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 11, 160.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  lb66  and  1867. 

(See  Appendix  P  7.) 

8.  Rahway  River  j  yew  Jersey, — In  its  orip^inal  condition  the  Bah  way 
Eiver  had  a  depth  of  8  feet  and  more  sit  mean  high  water  from  its  mouth 
to  Bricktown,  3f  miles ;  7  feet  to  Edgar's  Dock,  4J  miles  ;  4.i  feet  to 
Milton  Avenne  Bridge,  4f  miles ;  and  4  feet  to  Main  Street  Bridge,  5 
miles,  in  the  town  of  Eahway.  Its  commerce  was  estimated  at  120,000 
tons,  and  tbree  attempts  had  been  made  to  establish  a  line  of  steam- 
boats on  the  river,  bat  had  failed  on  account  of  the  bad  condition  ^f  the 
stream. 

The  original  project  for  its  improvement  was  adopted  m  1878,  and 
provided  for  dredging  a  channel  125  feet  wide  and  8  feet  deep  at  high 
water  from  Bricktown  to  Milton  Avenue  Bridge,  and  100  feet  wide  from 
that  point  to  Main  Street  Bridge.  The  tide  rises  about  5  feet  at  the 
month  and  4  feet  at  the  head  of  navigation. 

June  30, 1889,  $36,992.70  had  been  expended  under  this  project,  which 
had  resulted  in  the  formation  of  a  channer7  feet  deep  at  liigh  water, 
and  from  100  to  50  feet  in  width  to  within  550  feet  of  the  head  of  navi- 
gation.   It  has,  however,  not  proved  permaneut. 

The  commerce  of  the  river  had  not  increased,  though  freight  rates  to 
Bah  way  had  been  materially  reduced^  as  a  result  of  the  improvement 
of  the  river. 
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There  has  b«en  no  appropriation  for  this  work  siuce  1883. 

The  expenditures  for  the  fiscal  year  amount  to  $7.30^  for  office  ex- 


Joly  1, 1889»  amonnt  available (7.30 

Joly  1, 1890,  aiDonnt  ei^ponded  during  fiscal  year,  exclusive  of  liabilities 
OBtsUndiDg  July  1, 1889 7.30 

SAmoant  (estimated)  reqnired  for  completion  of  existing  project 29, 250. 00 
Snbmitted  in  complianoe  with  requixdmeuts  of  sectioDs  2  of  river  and 
harbor  aets  of  1866  and  1867. 

(See  Appendix  F  8.) 

9.  Raritan  River ^New  Jersey. — Before  its  improvement  by  the  United 
States  the  Baritan  Kiver  had  a  depth  of  8.5  feet  at ''  The  Stakes,''  3 
miles;  of  6.5.  feet  at  the  ^^ Middle  Grounds,"  4^  miles;  of  7.5  feet  at 
Whitehead's  Sand  Dock,  8^  miles;  and  between  this  point  and  NeV 
firanswick,  12^  miles  above  the  mouth,  the  channel  was  obstructed  by 
anomber  of  rocky  shoals  with  depths  of  from  8.4  U>  6.9' feet  at  mean 
low  water.  The  city  of  New  Brunswick  and  the  Delaware  and  Baritan 
Canal,  which  terminates  here,  together  with  extensive  brick-yards  on 
the  South  Biver,  did  a  l^'ge  commerce  on  the  stream,  estimated  in  1871 
at  3,053,857  tons  per  annum. 

The  present  project  was  adopted  in  1874,  and  provides  for  obtaining 
by  diking  and  dredging,  and  where  necessary  by  drilling  and  blasting 
rock,  a  channel  200  feet  wide  and  10  feet  deep  mean  low  water,  from  the 
month  to  New  Brunswick,  at  a  cost  of  $2,093,662.05.  It  was  modified 
in  1881  pursuant  to  the  river  and  harbor  act  of  that  year  by  adding  to 
it  the  dredging  of  the  South  Channel,  about  13,000  feet  long,  100  feet 
wide,  and  5^  feet  deep  at  mean  low  water,  from  Kearney's  Dock  to  Grab 
laland. 

UDder  this  project  $492,350.80  had  been  expended  June  30, 1889,  in 
construction  of  the  dikes  required  by  tiie  project  at  "  The  Stakes " 
and  ** Middle  Grounds,"  in  dredging  channels  200  feet  wide  and  12  feet 
deep  at  mean  low  water  at  these  points,  and  in  blasting  and  dredging  a 
channel  of  the  same  dimensions  across  the  rocky  shoal  at  Whitehead's 
Band  Dock,  and  in  carrying  the  channel  with  a  width  of  100  feet  and 
depth  of  10  feet,  mean  low  water  from  this  point  to  Martin's  Dock,  within 
If  miles  of  New  Brunswick.  Under  the  two  special  allotments  made  for 
it  in  the  acts  of  March  3,  1881,  and  August  2,  X882,  the  south  channel 
yas  dredged  to  the  required  depth  for  a  distance  of  4,000  feet.  These 
improvements  have  been  of  great  benefit  to  navigation,  permitting  the 
Is^e  tows  in  use  on  the  river  to  reach  a  point  If  miles  below  New 
Brnnswick  at  all  stages  of  the  tide. 

The  expenditures  during  the  fiscal  year  amounted  to  $18,334.59,  with 
this  amount  the  10  foot,  100  feet  wide,  channel  has  been  carried  from 
Martin's  Dock  toward  New  Brunswick,  a  distance  of  3,472  feet,  and  a 
shoal  near  Fox's  Gully  removed  to  a  depth  of  10  feet,  mean  low  water, 
^d  width  of  80  feet  for  a  distance  of  570  feet. 

Jnly  1,1880,  amount  available. $27,713.59 

J"jy  1, 1890,  amonnt  expended  daring  fiscal  year,  exclnsive  of 

JUbiUties  ontstanding  July  1, 1889 $17,148.98 

July  1, 1890,  outstanding  liabilities 1,424.27 

18.573.25 

July  1, 1890,  balance  available 9,140.34 

™>flnt  appropriated  by  act  of  September  19,  1890 50, 000. 00 

^ont  available  for  fiscal  year  ending  June  30, 1891.- 59, 140. 34 

BUG  90 6 
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Amoant  (eetimated)  required  for  completion  of  existing  project f  1,522, 421^05 

Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of»18G6  and  1867. 

(See  Appendix  F  9.) 

10.  South  River  J  New  Jersey. — Before  the  improvement  of  this  stream 
was  andertaken  by  tbe  United  States  the  navigation  of  the  lower  2^ 
mUes  of  its  coarse  had  been  abandoned  and  a  canal  dredged  at  private 
expense  from  a  short  distance  below  Washington  to  Sayreville  on  the 
Baritan  Eiver.  In  1880,  when  the  present  project  for  improving  the 
river  was  adopted,  the  mouth  of  this  canal,  on  account  of  its  faulty 
location,  had  shoaled  to  a  depth  of  4.6  feet  at  mean  low  water,  and  the 
best  depth  in  the  canal,  some  distance  above,  had  decreased  to  3.3  feet 
Above  Washington  a  depth  of  2.7  feet  existed  to  Bissett's,  3|  miles, 
and  of  2.5  feet  to  Old  Bridge,  the  head  of  navigation,  6^  miles  above 
the  mouth  of  the  canal  at  Sayreville. 

The  present  project,  adopted  in  1880,  provides  for  closing  the  river 
below  the  head  of  the  canal,  correcting  the  direction  of  the  month  of 
the  latter,  and  obtaining  by  diking  and  dredging  a  depth  of  8  feet, 
mean  low  water^  to  Washington,  6  feet  to  Bissett's,  and  4  feet  to  Old 
Bridge,  straightening  the  channel  at  two  points  by  cutting  across  the 
meadow ;  it  was  estimated  to  cost  $194,695. 

The  amount  expended  under  this  project  to  June  30,  1889,  was 
$63,468.09,  with  which  the  direction  of  the  mouth  of  the  canal  had  been 
changed,  the  dikes  below  Washington  completed,  and  a  small  amount 
of  tiredging  done  on  a  shoal  above  Washington.  A  shoal  at  the  mouth 
of  Washington  Canal  has  been  removed  and  a  chanuel  dredged  60  feet 
wide  through  the  canal,  and  50  feet  wide  across  the  shoaUin  the  river 
below  Washington.  Vessels  drawing  6  feet  can  reach  Washington  at 
mean  low  water. 

No  active  operations  have  been  carried  on  during  the  fiscal  year,  the 
United  States  dredging  plant  purchased  in  accordance  with  the  ap- 
proved project  for  the  expenditure  of  theax)propriation  made  in  the  act 
of  August  11,  1888,  being  occupied  in  continuing  the  improvement  of 
the  Baritan  Biver,  and  the  amount  of  funds  available  being  too  small  to 
admit  of  advantageous  letting  of  the  work  to  outside  parties. 

Tne  condition  of  the  river  remains  unchanged.  The  commerce  of  the 
river  \yas  valued  in  1889  at  $935,080.  There  has  been  a  slight  increase 
in  the  export  of  brick  during  the  past  year,  two  new  brickyards  being 
in  operation. 

The  expenditures  during  the  fiscal  year  amounting  to  $558.33  have 
been  for  office  expenses  and  an  examination  of  the  river,  made  in  June, 
1889,  from  the  mouth  to  the  bridge  of  the  Baritan  Biver  Bailroad  Com- 
pany. 

July  1, 1889,  amount  available ^.     $2,254.25 

Jnly  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  habilities 
outstanding  July  1,  lb89 280.67 

Jnly  1,  1890,  balance  available 1,973.58 

Amount  appropriated  by  act  of  September  19,  1890 5,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 6, 973.  «S8 

i  Amount  (estimated)  required  for  completion  of  existing  project 123,696.00 

<  Submitted  in  compliance  with  requirements  of  sections  H  of  river -and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  F  10.) 
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11.  Shrewsbury  Riverj  New  Jersey. — When  the  present  project  for 
this  jfflprovement  was  adopted  in  1879,  the  river  was  obstracted  by  a 
namberof  shifting  sand-bars,  which  had  caused  the  complete  suspen- 
fflon  of  navigation  in  the  South  Branch,  and  only  permitted  the  passage 
of  Vessels  engaged  in  commerce  up  the  North  Branch  at  or  near  high 
water.  A  considerable  trade  was  carried  6n,  however,  even  under  these 
difficult  conditions. 

The  originally  adopted  project  for  the  improvement  was  to  dredge  a 
channel  6  feet  deep  at  mean  low  water,  and  from  ;^00  to  150  feet  in  width 
across  the  shoals  from  the  mouth  to  Eed  Bank,  on  the  North  Branch, 
Smiles  and  Branch  port  on  the  South  Branch,  9  miles;  maintaining 
these  channels  by  longitudinal  dikes.  This  project  has  not  been  modi- 
fied as  to  the  end  sought,  but  estimates  of  the  diking,  dredging,  and 
cost,  have  been  increased  from  time  to  time. 

The  amount  expended  on  the  project  to  June  30, 18S9,  was  $210,233.45, 
which  had  resulted  in  the  material  improvement  of  the  river,  the  cM>m- 
meice  of  which  had  been  more  than  trebled  since  the  commencement 
of  the  improvement. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1890, 
was  14,059.43,  with  which  the  cross-over  channel  at  Upi)er  Rocky  Point 
was  dredged  to  a  widthpf  100  feet  and  depth  of  7  feet,  mean  low  water ; 
two  shoals  at  Lower  Rocky  Point  to  a  depth  of  7  feet  mean  low  water, 
and  channel  width  of  240  feet,  and  a  shoal  in  the  west  draw  at  the 
highlands  bridge  to  a  depth  of  7  feet,  mean  low  water,  for  a  width  of  60 
feet,  by  the  United  States  Dredging  Plant. 

Jnlyl,  1889,  Amount  avaiUble $3,267.8:5 

Jiily  1|  1S90,  amouDt  expended  during  fiscal  year,  exclusive  of  liabilities 
outrtftnding  July  1, 1889 $3,060.71 

Jnly  1,  laip,  balance  avaOable t>07. 12 

AmoimtappropriatedbyaotofSeptember  19, 1890 10,000.00 

Amoont  available  for  fiscal  year  ending  June  30,  1891 10, 207. 12 

SAmonnt  (estimated)  required  for  completion  of  existing  project 30, 062.  00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  act»  of  1866  and  1867. 

(See  Appendix  P  11.) 

12.  Keyport  Harbor^  New  Jersey, — Keyp<|pt  Harbor  was  originally 
accessible  at  low  water  only  to  vessels  drawing  less  than  4  feet.  Before 
its  improvement  was  undertaken  by  the  United  States  a  6-foot  channel 
had  been  dredged  at  private  expense,  which  had  shoaled  in  1872  to  5.J 
feet,  and  in  1862  to  5  feet,  the  range  of  the  tide  being  4.7  feet.  A  large 
commerce  was  carried  on,  however,  valued  at  $2,932,000. 

The  project  for  the  inprovement  was  adopted  in  1873,  and  provided  for 
dredging  a  channel  4,700  feet  long,  8  feet  deep  at  mean  low  water,  and 
^leet  wide  from  the  steamboat  dock  to  the  8- foot  contour  in  Raritau 
?ay,  at  an  estimated  cost  of  $30,475.  The  revised  estimate  of  1881  was 
«40,476. 

The  amount  ex|>ended  under  this  project  to  June  30,  1889,  wiis 
•30,333.72,  with  which  a  channel  had  been  dredged  from  the  8- foot 
aepthin  Earitan  Bay  to  Keyport  Wharf;  a  distance  of  5,000  feet,  with  a 
^Wthof  200  feet  for  the  first  4,200  feet  and  160  feet  for  the  remainder. 

The  expenditures  for  the  fiscal  year  amount  to  $141.28  for  office  ex- 
penses. 

The  estimated  increase  of  the  commerce  of  this  improvement,  as  com- 
pared with  that  reported  in  1889,  is  about  1,000  tons.      ' 
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July  1,  1889,  amoant  available... ....  $71.68 

July  1, 1890,  atDoant  expended  daring  fiscal  year,  exclosive  of  liabilities 
ontstanding  Jnly  1,  1889 ,.- 7V.68 

Amount  (estimated  )  reqaired  for  completion  of  existing  project 10, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and  « 

harbor  acts  of  1866  and  1867. 

(See  Appendix  F.  12.) 

IiyfPBOVEMENT  OF  DELAWARE  AND  SCHUYLKILL  RIVERS,  AND  OF 
RIVERS  IN  NEW  JERSEY — HARBOR  IMPROVEMENTS  IN  DELAWARE 
BIVBR  AND  BAY — CONSTJIUOTION  OF  PIER  AT  LEWES— DELAWARE 
BREAKWATER. 

Officers  in  charge,  Lieat.  Col.  Henry  M.  Robert,  Corps  of  Engineers, 
to  Pebmary  13, 1890 ;  since  that  date  Maj.  C.  W.  Raymond,  Corps  of 
Engineers ;  Division  Engineer  since  February  19,  1890,  Col.  Wm.  P. 
Craighill,  Corps  of  Engineers. 

1.  Delaware  River^  Pennsylvania  and  New  Jersey. — ^Trenton,  the  head 
of  nataral  navigation  on  the  Delaware  River,  is  about  30  miles  above 
the  upper  part  of  the  port  of  Philadelphia.  In  its  original  condition 
this  part  of  the  river  was  obstructed  by  shoals  at  the  following  locali 
ties:  Between  Bordentown  and  Trenton,  a  distance  of  about  5  miles,  a 
narrow  and  circuitous  channel  existed,  which  carried  from  3  to  6  feet  at 
mean  low  water;  at  Kinkora  Bar,  about  9  miles  below  Trenton,  a  shoal 
carrying  from  7  to  8  feet,  and  at  Five-Mile  Bar,  at  the  upper  part  of 
Philadelphia,  a  shoal  across  the  Pennsylvania  channel  carrying  only  3 
or  4  feet  at  mean  low  water,  there  being,  however,  13^  feet  of  water 
past  Five-Mile  Bar  in  the  New  Jersey  channel,  passing  south  of  Petty's 
Island. 

Below  Philadelphia  the  river  in  its  original  condition  presented  ob- 
structions at  Mifflin  Bar,  which  reduced  the  depth  at  mean  low  water 
to  17  feet,  at  Schooner  Ledge  and  Cherry  Island  Flats  to  18  feet,  at 
Bulkhead  Shoals  and  Dan  Baker  Shoal  to  about  20  feet. 

In  that  part  of  the  Delaware  River  between  Trenton,  N.  J.,  and 
Bridesburg,  Pa.,  efforts  in  the  past  have  been  directed  toward  relieving 
commerce  from  the  obstructions  which  exist  in  the  upper  9  miles  of  the 
river,  or  that  part  between  Kinkora  Bar  and  Trenton.  A  detailed  sur- 
vey of  the  river  between  Bridesburg  and  Trenton  has  been  made  for 
the  purpose  of  obtaining  tne  necessary  data  for  determining  upon  a 
plan  for  the  improvement  of  the  river  between  Trenton  and  the  upper 
part  of  Philadelphia  to  meet  the  requirements  of  commerce. 

Previous  to  1885  the  efforts  to  improve  the  river  between  Philadel- 
phia and  the  bay  have  been  confined  to  dredging,  except  at  Schooner 
Ledge,  where  solid  rock  has  been  removed,  under  appropriations  foi 
special  localities,  and  also  under  general  appropriations  for  the  Dela- 
ware River  below  Bridesburg. 

A  Board  of  Engineers,  convened  by  direction  of  the  Secretary  of  Wax 
for  the  purpose  of  considering  the  subject  of  the  permanent  improve- 
ment of  Delaware  River  and  Bay,  recommended,  under  date  of  Janu- 
ary 23, 1885,  the  formation  of  a  ship-channel  from  a  point  opposite 
Philadelphia  and  about  midway  between  the  American  Shipbuilding 
Company's  yard  and  the  Gas  Trust  Wharf  to  deep  water  in  Delaware 
Bay,  having  a  least  width  of  600  feet  and  a  depth  of  26  feet  at  mean 
low  water.  The  formation  of  such  a  channel  is  to  be  obtained,  except 
St  Schooner  Ledge,  where  rock  would  require  to  be  removed,  by  regu- 
lating the  tidal  flow  by  means  of  dikes,  with  recourse  to  digging  whwe 
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necessary  as  an  aid  to  such  contracting  and  regulating  works.  Theesti- 
mated  cost  of  obtaining  a  channel  of  the  above  dimensions  is  about 
♦2,425,000,  which  covers  the  estimated  cost  of  the  permanent  improve- 
ment of  the  Delaware  River  between  the  upper  part  of  Philadelphia 
and  deep  water  in  the  bay.  This  estimate  of  cost  does  not  include  the 
improvement  of  Philadelphia  Harbor,  which  is  a  separate  project.  With 
the  present  requirements  of  commerce  above  Philadelphia  it  is  not  con- 
sidered that  the  part  of  the  river  lying  between  Trontou  and  firides- 
borg  demands  any  improvement  beyond  the  formation  pf  a  12-foot 
navigable  channel  across  Einkora  Bar,  which  is  estimated  at  about 
ti5,000. 

The  eutire  amount  expended  on  the  improvement  of  the  Delaware 
Biver  from  1836  to  June  30, 1889,  ander  appropriations  both  for  special 
localities  and  the  general  river,  wa«  $1,825,874.16,  of  which  $103,494.67 
was  expended  on  that  part  of  the  river  between  Trenton  and  the  upper 
part  of  Philadelphia.  As  a  result  of  this  expenditure  there  had  been 
formed  at  the  latter  date  a  channel  of  navigable  width  and  7^  feet  deep 
at  mean  low  water  through  the  bars  between  Bridesburg  and  Borden- 
town ;  a  channel  across  Five  Mile  Bar  8  feet  deep,  and  past  the  bar  be- 
tween its  soutbside  and  Petty's  Island,  a  channel  9  feet  deep ;  a  chan- 
nel from  200  to  400  feet  wide  and  from  24  to  26  feet  deep  through  the 
shoal  areas  at  Port  Bichmond ;  a  channel  across  MifiQin  Bar  250  feet 
wide  and  from  24  to  26  feet  deep;  a  channel  through  Schooner  Ledge 
330  feet  wide  and  24  feet  deep,  except  over  a  small  area  discovered  in 
1889  where  the  depth  is  reduced  to  23  feet  at  mean  low  water :  a  chan- 
oel  through  Cherry  Island  Flats  from  200  to  450  feet  wide  and  from  24 
to  26  feet  deep,  and  a  channel  across  Bulkhead  Shoal  600  feet  wide  and 
from  20  to  21  feet  deep. 

The  channel  between  Philadelphia  and  Camden,  across  Smith's  Island 
Bar,  had  been  improved  by  the  formation  of  a  dredged  cut  protected 
by  revetment,  so  as  to  give  a  channel  100  feet  wide  with  a  minimum 
depth  of  6  feet  at  mean  low  water. 

Daring  the  fiscal  year  ending  Jqne  30, 1890,  the  sum  of  $117,067.62, 
^hich  includes  the  liabilities  outstanding  June  30, 1889,  was  expended 
insurveySf  examinations,  and  tidal  observations ;  in  dike  construction 
atFive  Mile  Bar,  and  Eeedy  Island,  in  dredging  at  Port  Bichmond, 
^d  rock  removal  near  Otis  Street  Wharf,  Philadelphia,  making  a  total 
expenditure  since  1836  of  «1,942,941.78  of  which  $590,941.78  has  been 
wpoDded  on  present  project. 

AtFive  Mile  Bar  a  channel  about  500  feet  wid§  and  11 J  feet  deep 
at  mean  low  water  exists,  which  is  the  result  of  the  action  of  the  dike 
between  Fisher's  Point  and  Potty's  Island. 

At  Port  Richmond  the  extension  of  the  26«foot  low-water  channel, 
^^  been  in  progress  by  dredging,  and  at  the  close  of  the  fiscal  year 
<he  previously  dredged  channel,  450  feet  wide,  had  been  extended  for 
a  width  of  about  200  feet  to  a  point  about  1,500  feet  above  its  upper 
tennination  in  the  previous  fiscal  year. 

Atibe  foot  of  Otis  street,  in  the  city  of  Philadelphia,  where  rock  in 
place  exists,  1,178  cubic  yards  were  removed,  thereby  giving  a  depth 
^  26  feet  at  mean  low  water  over  the  previous  shoal  area. 

The  dike  at  Mifflin  Bar  was  completed  to  the  plane  of  mean  low 
^ater  in  1888,  except  for  a  gap  of  400  feet  which  serves  as  an  entrance 
^  tte  dumping-basin,  and  its  action  upon  the  channel  dredged  through 
tbe  bar  in  the  fall  of  1888  shows  that  the  effect  of  the  dike,  though 
D^anifestupon  the  bar,  will  probably  have  to  be  increased  by  raising 
^  dike  in  the  future  to  a  greater  height  above  the  plane  of  mean  low 


86     REPORT  OP  THE  CHIEF  OP  ENGINEERS,  U.  S.  ARMY. 

water.    The  dredged  cbannel  across  the  bar  now  carries  a  depth  of  . 
from  24  to  26  feet  at  mean  low  water  in  a  channel  from  150  to  260  feet 
wide. 

At  Bulkhead  Shoal  a  channel  200  feet  wide  and  24  feet  deep  at  mean 
low  water  was  excavated  across  the  worst  part  of  the  shoal  ifl*the  fall 
of  1888,  for  the  temporary  relief  of  commerce.  This  dredged  channel, 
again  quickly  shoaled  to  about  20  feet  at  mean  low  water.  The  con- 
struction of  dikes  for  the  permanent  improvement  of  Bulkhead  Shoal 
will  be  commenced  during  the  present  season  under  a  project  approved 
May  15, 1890. 

The  dike  at  Beedy  Island,  which  is  intended  for  the  improvement  of 
Dauf  Baker  Shoal,  has  not  yet  reached  an  extension  sufficient  to  affect 
the  areas  it  was  designed  to  improve. 

The  channels  at  Schooner  Ledge  and  Cherry  Island  Flats  have  re* 
mained  unchanged  during  the  year. 

July  1,  1889,  amount  available 9100,058.63 

July  1,  1889,  amount  covered  by  existiug  contracts 83, 063. 37 

183, 122. 20 

July  1, 1890,  amount  expeDded  during;  fiscal  year  exclusive  of 
liabilities  outstanding  July  f,  1889 ..1114,063.98 

July  1, 1890,  ontstaudiug  liabilities 115.95 

July  1, 1890,  amount  covered  by  uncompleted  contracts  made 

dnriug  the  fiscal  year  ending  June  30,  1890 9,003.30 

123, 183. 23 

July  1,  1890,  balance  available 59,938.97 

Amouut  appropriated  by  act  of  September  19,  1890 250, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1891 309, 938. 9t 


\ 


Amount  (estimated  )  required  for  completion  of  existing  project 1, 715, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  or  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  G  1.) 

2.  Harbor  between  PhiladelpMa^  Pennsylvania^  and  Camden^  New  Jer- 
sey,— In  obedience  to  the  requirements  of  tlie  joint  resolution  of  Con- 
gress, a])proved  March  5, 1888,  a  Board  of  thi^e  engineers  was  appointed 
by  the  War  Department  *'r»»^  examine  and  report  in  relation  to  the 
Delaware  Kiver  between  the  City  of  Philadelphia,  Pennsylvania,  and 
Camden,  New  Jersey,  and  for  other  purposes,"  and  its  report  was  trans- 
mitted to  Congress  April  7,  1888,  and  printed  as  House  Ex.  Doc.  No. 
260,  Fiftieth  Congress,  first  session. 

The  plan  of  improvement  proposed  by  the  Board  is  the  forming  of  a 
channel  along  the  Philadelphia  shore  from  opposite  Kaighn's  Point  to 
opposite  Fisher's  Point,  of  ample  depth  and  about  2,000  feet  in  width, 
at  a  distance  from  the  present  wharf-line  such  as  to  permit  the  exten- 
sion of  wharves  and  the  widening  of  Delaware  avenue  at  their  shore 
ends,  the  removal  of  Smith's  and  Windmill  islands  and  adjacent  shoals, 
so  as  to  give  a  26foot  channel,  about  1,000  feet  wide, along  the  revised 
Philadelphia  channel  from  opposite  Kaighn's  Point  to  the  head  of  Petty's 
Island.  The  estimated  cost  of  the  work  is  $3,500,000  exclusive  of  the 
cost  of  the  islands. 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  $500,000  for 
the  work,  of  which  not  to  exceed  $300,000  is  to  be  applied  to  the  pur- 
chase of  the  islands. 

During  the  fiscal  year  ending  June  30, 1890,  the  legal  proceedings  for 
the  condemnation  of  the  islands  were  completed.  The  commissions  ap- 
pointed by  the  courts  awarded  the  owners  of  Smith's  and  Windmill 
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islands  the  sum  of  $484,000,  and  of  Petty's  Islands  $202,288.50;  the 
legal  costs  of  the  condemnation  proceedings  were  $22,364^6,  making 
the  aggregate  cost  of  the  islands  $708,652.86. 

In  payment  of  this  award  the  State  of  Pennsylvania  appropriated 
imooo,  the  city  of  Philadelphia  $208,652.86,  and  the  balance,  $300,000, 
was  provided  from  the  appropriation  of  Congress  in  the  "river  and  har- 
bor act  of  Angnst  11, 1888.  The  payment  of  these  amounts  by  the 
State,  city,  and  General  Goveirnment  has  been  made,  and  the  property 
taken  deeded  to  the  United  States. 

Dariug  the  fiscal  year  ending  Jane  30, 1890,  $300,177.91  was  expended 
Id  the  purchase  of  the  islands  and  in  the  preparation  of  a  project  for  the 
application  of  the  funds  available  for  the  commencement  of  the  work. 

tjDder  the  requirements  of  section  12  of  the  river  and  harbor  act  of 
August  11,  1888,  a  Board  of  engineer  ofScera  was  constituted  for  the 
establighmeut  of  harbor  lines  for  the  port  of  Philadelphia,  by  Special 
Orders,  No.  20,  Headquarters  Corps  of  Engineers,  February  25, 1889, 
consisting  of  Cols.  W.  P.  Craighill  and  C.  B.  Comatock,  and  Lieut.  Col. 
H.  M.  Rol^rt.  Maj.  C.  W.  Kaymond,  having  relieved  Lieut.  Col.  H. 
M.  Bobert  of  the  charge  of  the  districty  was  made  a  member  of  the  Board 
in  his  place.    This  Board  has  not  yet  completed  its  duties. 

July  1,1889,  amount  available :..-      $500,000.00 

July  1, 18^,  amoant  expended  during  fiscal  year  ($300,000 
of  which  applied  to  purchase  of  landB),  exclasive  of 
liahilities  outstanding  July  1,  1889 $300,177.91 

Jaly  1, 1890,  ontatanding  liabilities 1.50 

300,179.41 

July  1, 1890,  balance  available  ...l.-..^ 199,620.59 

Amoont  appropriated  by  act  of  September  19, 1890 200,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 399, 820. 59 


Anioiini  (estimat«d)  required  for  completion  of  existing  project 3, 100, 000. 00 

AffiOQQt  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1892 1,000,000.00 

Snbmittwl  in  compliance  with  rt^quirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 

(See  Appendix  Q- 2.) 

3.  Schuylkill  River ,  Pennsylvania.— When  the  work  of  improvement 
^as  commenced  in  1870  there  was  a  channel  of  entrance  into  the  month 
of  the  river  carrying  a  depth  of  only  10  feet  at  mean  low  water. 

The  original  project  under  which  work  was  commenced  in  1870  pro- 
posed'the  formation  of  a  channel  100  feet  wide  with  a  depth  of  20  feet 
from  the  month  of  the  river  to  Gibson's  Point,  about  4  miles,  and  a 
^Wh  of  18  feet  from  thence  to  Chestnut  Street  Bridge  in  Philadelphia, 
about  3  miles. 

^0 1875  and  1883  this  project  was  amended  so  as  to  increase  the  low- 
^*ter  channel  between  the  mouth  and  Girard  Point,  a  distance  of  about 
1  mile,  to  400  feet  wide  and  24  feet  deep,  and  from  Girard  Point  to  Gib- 
«>J;8  Point,  about  3  miles,  to  250  feet  wide  and  20  feet  deep. 

The  amount  expervded  upon  these  projects  to  June  30,  1889,  was 
^^381,63,  and  had  resulted  in  the  formation  of  a  channel  as  follows : 
l^tween  the  mouth  and  Girard  Point  Piers  the  minimum  channel  was 
J^  feet  wide  and  from  18  to  19  feet  deep  at  mean  low  waterj  from 
J^irard  Point  to  Gibson's  Point  the  channel  was  250  feet  wide  and  20 
^tdeep,  except  for  about  three-fifths  of  a  mile  directly  above  Penrose 
Ferry  Bridge  where  the  20-foot  channel  was  only  100  feet  wide;  from 


88  REPORT   OP  THE   CHIEF   OF   ENOrNEERS,  tJ.  S.  ARMT. 

Gibson's  Point  to  Chestnut  Street  Bridge  the  channel  was  of  navigable 
width  and  18  feet  deep  at  mean  low  water.  This  latter  reach  of  river 
has  required  no  other  improvement  than  the  removal  of  about  1,000 
cubic  yards  of  rock  near  Locust  and  South  streets. 

During  the  fiscal  year  ending  June  30, 1890,  $146.02  was  expended 
upon  office  expenses. 

July  1, 1889,  amount  available $368.37 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1889 146.02 

July  1, 1890,  balance  available SS2.35 

Amount  appropriated  by  act  of  September  19,  1890 45,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 45, 222. 35 


\ 


Amount  (estimated)  required  for  completion  of  existing  project . .......     46, 250. 00 

Submitted  in  compliance  with  requiremeats  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  G  3.) 

Ice-Harbor  at  Marctts  Hook,  Pennsylvania. — ^This  work  in  its  present 
plan  was  commenced  in  1866,  the  object  being  to  provide  a  harbor  in  the 
Delaware  River  to  protect  vessels  against  moving  ice. 

In  1785  the  Commonwealth  of  Pennsylvania  bnilt,  for  t|ie  convenience 
of  commerce,  piers  at  Marcus  Hook  extending  from  the  shore-line  into 
the  river.  It  is  assumed  that  at  some  subsequent  time  these  shore-piers 
were  turned  over  to  the  United  States,  since  in  1829  an  appropriation 
was  made  of  $5,000  for  repairing  these  piers,  improving  the  harbor,  and 
removing  obstructions.    Ko  further  api)ropriation  was  made  until  1866. 

At  this  latter  date  the  project  was  adopted  for  the  construction  of  de- 
tached piers  in  the  harbor,  consisting  of  stone  superstmctares  apon 
crib  foundations  filled  with  stone,  together  with  the  deepening  of  the 
harbor  by  dredging. 

In  1881  it  was  proposed  to  increase  the  area  of  the  harbor  by  the  con- 
struction of  a  bulkhead  about  1,800  feet  in  length  parallel  to  the  shore- 
line, and  about  150  feet  outside  of  high-water  line,  and  the  deepening  of 
this  added  ar^a  by  dredging. 

Nothing  was  done  towards  the  carrying  into  effect  of  the  modifica- 
tion of  1881,  on  account  of  the  unwillingness  of  some  of  the  abntting 
property  owners,  and  in  1888  this  hitherto  proposed  modification  was 
abandoned  and  an  increased  depth  proposed  for  the  areas  protected  by 
the  detached  piers  outside  of  the  natural  shore-line  of  the  river^ 

The  amount  expended  from  1866  to  June  30, 188P,  was  $208,345.89, and 
resulted  in  the  construction  of  two  shore  or  landing  piers,  and  seven 
detached  ice-piers,  the  deepening  by  dredging  of  the  area  protected  by 
the  piers,  and  the  placing  of  mooring  piles  within  the  harhor.  By  this 
expenditure  a  harbor  was  formed  with  an  area  of  about  10  acres,  carry- 
ing a  depth  of  from  12  to  25  feet  at  mean  low  water. 

During  the  fiscal  year  ending  June  30, 1890,  $152  was  expended  upon 
ofiice  expenses. 

July  1, 1889, amount  available $654.11 

Jnly  1,1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1889 152.00 

July  1,1890,  balance  available 502.11 

Amonnt  appropriated  by  act  of  September  19,  1890 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,1891 5  502. 11 

(See  Appendix  G  4.) 
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5.  Ice  harbor  at  head  of  Delairare  Bay,  Delaware. — Tlie  act  of  August 
2,  J882,  appropriated  $25,iK)0  for  the  coDiineiicenieiit  of  work  on  the 
Joe-harbor  at  the  head  of  Delaware  Bay,  to  include  the  removal  of  some 
sanken  piers,  the  remains  of  an  old  ice-harbor,  in  the  channel  east  of 
Beedy  Island,  Delaware. 

7he  desirability  of  an  ice-harbor  at  the  head  of  Delaware  Bay  has 
beeD  long  recognized,  bat  until  the  improvement  of  the  main  ship- 
ebauDel  shall  have  been  materially  advanced  it  is  believed  that  appro- 
priatioDS  can  be  applied,  with  better  results  to  commerce,  to  the  im-* 
provement  of  the  channel  rather  than  to  the  formation  of  an  ice-harbor 
suited  to  the  requirements  of  the  case.  As  to  location,  the  prevailing 
judgment  would  place  the  ice-harbor  at  or  very  near  Listen's  Point. 
The  plan  of  construction  hitherto  proposed  in  general  terms  provided 
for  a  nearly  inclosed  area  by  means  of  a  barrier  to  protect  vessels  against  . 
moTipg  ice.  This  barrier  was  tp  consist  of  iron  piles  placed  at  intervals 
and  connected  with  an  iron  superstructure  so  arranged  as  to  either  hold 
or  ward  the  ice  from  the  area  within  the  barrier.  The  cost  of  such  an 
ice-harbor  has  been  variously  estimated  at  from  $400,000  to  $600,000. 

The  amount  expended  to  June  30,  1889^  was  $8,723.07,  of  whieh  $3,700 
was  applied  to  the  removal  of  the  sunken  piers  back  of  Reedy  Island, 
asprovided  in  the  act  of  August  2,  1882,  making  the  appropriation  of 
$25,000.  The  balance  was  expended  in  surveys,  examinations,  and 
preliminary  studies. 

Daring  the  fiscal  year  ending  June  30, 1889,  nothing  was  expended : 

Jnly  1,1889,  amount  available $16,276.93 

July  1,1890, balance  available 16,276.93 

(See  Appendix  G  6.) 

6.  Construction  of  iron  pier  in  Delairare  Bay,  near  LeiceSj  Delaware. — 
The  original  project  for  this  work  proposed  the  construction  of  a  land- 
ing pier  about  1,700  feet  in  length,  extending  from  the  shore  south  of 
tbe  breakwater  into  Delaware  Bay  to  a  depth  of  22  feet  at  mean  low 
^ater,  the  pier  to  consist  of  a  substructure  of  wrought-iron  screw-piles 
wrmoonted  witli  a  timber  superstructure.  The  work  waa  commenced 
in  1871,  and  completed,  except  as  to  superstructure,  in  1880. 

The  amount  expended  to  June  30, 1889,  was  $308,375.06,  and  resulted 
in  the  construction  of  1,155  linear  feet  of  pier  21  feet  in  width,  and  546 
linear  feet  42  feet  in  width,  or  a  total  length  of  1,701  feet.  The  depth 
«f  water  at  the  outer  end  of  the  pier-head  was  about  21  feet  at  mean 
low  wat^r. 

During  the  gale  of  March  12,  1889,  five  of  the  wrought-iron  screw- 
Piles  were  injured  by  the  collision  of  a  wrecked  schooner.  On  Septem- 
ber 13,  1886,  twelve  additional  piles  were  injured  by  the  collision  of  a 
yrecked  bark.  About  200  linear  feet  of  the  pier  is  involved  in  these 
injuries.  Tlie  cost  of  the  repair  was  estimated  at  $10,000,  and  to  pro- 
^de  therefor  an  appropriation  of  this  amount  was  made  by  act  of  April 
*,  1890. 

.  It  is  proposed  to  repair  the  pier  by  removing  the  17  injured  wrought- 
iwn  screw-piles  and  replacing  them  .with  cast-iron  columns  bolted  to 
timber  sills  which  are  sunk  below  the  aetion  of  scour,  after  which  the 
timber  superstructure  covering  the  injured  part  of  the  pier  will  be  re- 
stored upon  its  original  plan.  To  provide  against  similar  accidents  to 
the  pier  from  colliding  vessels  or  wrecks  fender  piles  will  be  placed 
along  both  sides  of  the  shore-arm  of  the  pier. 

During  the  fiscal  year  ending  June  30, 1890,  $78.60  was  expended  m 
the  preparation  of  plans  for  the  repair  of  the  pier. 
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Prom  the  decayed  condition  of  the  timber  superstructure  it  is 
available  for  use  by  the  railroad  to  which  the  right  was  given  to 
the  pier  under  the  provisions  of  the  act  of  July  16,  1870. 

If  the  pier  is  to  be  rendered  available  for  the  general  purposes 
railroad  traffic,  as  contemplated  in  the  act  above  referred  to,  it  will 
necessary  to  replace  the  present  decayed  wooden  superstructure  by 
iron  construction,  which  has  been  estimated  at  $93,000. 

July  1,  1689,  amonnt  available ^ |12 

Amouiit  appropriated  by  act  of  April  4,  1890 10,00 

10,12 
July  1,  1890,  amoui^t  expended'during  fiscal  year,  exclasive  of  liabilities 
ontstanding  July  1, 1889 7 

July  1,  1890,  balance  available ^ 10,04 

(See  Appendix  G  6.) 

7.  Delaware  Breakwater  Harbor y  Delaware. — Under  act  of  Congr 
May  7,  1822,  $22,700  was  appropriated  for  a  survey  of  Delaware  I 
near  Gape  Heulopen,  tor  the  purpose  of  determining  upon  the  site  f^ 
harbor  of  shelter.  In  1828  an  appropriation  of  $250,000  was  made 
commencing  the  work  under  a  plan  submitted  by  a  board  of  comi 
sioners  appointed  by  Congress. 

The  project  of  the  board  contemplated  the  construction  in  the  « 
cavity  of  the  bay,  just  inside  Cape  flenlopen,  of  two  massive  works 
the  pierres  perdues  or  riprap  system,  separated  by  an  interval  orga 
1,350  feet — the  greater,  called  the  breakwater,  to  afford  safe  anchor 
during  gales  from  the  north  and  east ;  the  other,  called  the  ice-breal 
to  protect  shipping  against  northwesterly  gales  and  the  heavy  drifl 
ice  of  the  bay. 

This  project  was  completed  in  1869,  under  aggregate  appropriati' 
including  the  first  for  survey,  of  $2,192,103.70.    The  stone  used  in 
work  amounted  to  892,528  gross  tons,  and  varied  from  one-quarter 
ton  to  7  tons  in  weight,  the  smaller  constituting  the  bulk  of  the  m 
the  larger  used  to  cover  the  exterior  slopes. 

As  completed  in  1869  the  breakwater  is  2,558  feet  long,  and  the 
breaker  1,369  feet  long  on  top.  The  average  width  on  top  Is  22  feet 
at  base  160  feet.    The  top  is  from  12  to  14  feet  above  mean  low  ws 

In  1882  a  project  was  adopted  for  closing  the  gap  between  the  br 
water  and  the  ice-breaker  by  means  of  a  random  stone  foundation  ' 
a  concrete  superstructure.  The  random  stone  foundation  was  t 
brought  to  a  height  of  12  feet  below  low  water,  with  a  width  on  to 
48  feet.  The  concrete  superstructure  to  have  a  width  on  bottom  o 
feet,  rising  to  a  height  of  12  feet  above  mean  low  water,  with  a  w 
on  top  of  12  feet.    The  estimated  cost  of  this  project  was  $675,000. 

In  1883  and  1884  the  project  was  modified  by  providing  a  founds 
of  brush  mattresses  for  the  random-stone  superstructure  and  omit 
the  construction  of  a  pile-bridge  across  the  gap,  which  formed  pa 
the  project  of  1882  for  closing  the  gap. 

In  1890  the  concrete  superstructure  was  further  modified  by  eg 
lishing  its  base  at  15  feet  below  mean  low  water,  by  making  it  re( 
gular  in  section,  with  a  width  of  27  feet  and  height  of  27  feet,  an< 
constructing  the  work  to  above  the  plane  of  high  water  of  large 
Crete  blocks,  above  which  concrete  in  mass  is  to  be  used.  The  estim 
cost  of  the  modified  project,  including  the  $356,250  appropriated  i 
1882  to  1888,  was  $856,250. 

From  the  beginning  of  the  work  in  1822  to  June  30. 1889,  the  1 
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amount  expended  was  $3,498,400.35,  of  which  $306,296.65  was  expended 
OD  the  project  of  188U  for  closing  the  gap. 

Daring  the  fiscal  jear  ending  JuneSO,  1890,  $48,725.57  was  expended 
in  the  formation  of  the  random-stone  substructure  for  the  work,  which 
is  intended  to  close  the  gap  between  the  breakwater  and  ice-breaker. 
The  total  expenditure  to  June  30,  1890,  has  been  $2,547,125.92,  of  which 
$355^022.22  has  been  under  present  project. 

The  increase  in  the  dimensions  and,  draught  of  vessels  since  the 
present  harbor  was  designed  in  1822,  together  with  the  shoaling  which 
has  ensued  behind  the  breakwater,  renders  the  present  harbor  under 
these  changed  conditions  inadequate  for  the  requirements  of  commerce. 
Upon  the  completion  of  the  present  project  of  closing  the  gap,  addi- 
tional anchorage  area  will  be  added  to  the  harbor  and  make  it  of  great 
and  continued  value  to  coasting  vessels. 

« 

July  1, 1889,  amoant  available \ ^ $5,075.72 

Joly  1, 1889,  amoant  covered  by  existing  contracts 39, 705. 16 

44,780.87 
vQly  1, 1890,  amonnt  exx>ended  during  fiscal  year,  exclnsive  of 

liabiKties  outstanding  July  1, 1889 .....$43,649.85 

Jnly  1, 1890,  outstanding  liabilities 74.43 

43,724.28 

July  1, 1890,  balance  available 1 1,153.35 

Amount  appropriated  by  act  of  September  19, 1890 !..    80,000.00 

AmoQDt  available  for  fiscal  year  ending  June  30, 1891 81, 153. 35 

(  AmoQDt  (estimated)  required  for  completion  of  existing  project 4*i0, 000. 00 

\  Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(    harbor  acts  of  1866  and  1867. 

(See  Appendix  G  7.) 

^.  Mantua  Creek,  New  Jersey, — ^he  original  project  for  this  improve- 
Jiieni  contemplates  the  constraction  of  a  low- water  channel  10  feet  deep 
5^nd  80  feet  wide  at  the  mouth  of  the  creek,  which  is  to  diminish  to  4 
f<^tiD  depth  and  40  feet  in  width  at  the  town  of  Mantua,  situated  some 
n  miles  from  the  month,  at  an  estimated  cost  of  $35,000. 

The  stream  in  its  natural  condition,  as  shown  by  the  survey  of  1881, 
i^  at  its  mouth  (one-fourth  mile  outside  the  high-water  line)  8  feet  at 
iDean  ]ow  water  and  nearly  that  depth  at  a  second  bar  one-half  mile  up 
the  stream.  If  these  two  bars  had  been  improved,  there  would  have 
been  a  9>foot  channel  up  to  a  bar  1 J  miles  from  the  mouth,  where  there 
wag  a  maximum  depth  of  7  feet.  The  lower  1 J  miles  of  the  stream  can 
not  safely  be  said  to  have  had  in  its  natural  condition  in  1881a  naviga- 
ble channel  with  a  greater  depth  than  7^  feet,  while  there  was  a  navi- 
gable channel  with  6^  feet  for  4J  miles  farther,  and  thence  to  Mantua, 
11  miles  from  the  mouth,  a  channel  gradually  diminishing  to  2  feet. 

At  the  request  of  parties  interested  in  the  lower  part  of  the  river  the 
tower  one-half  mile  was  resurveyed  in  1889.  This  survey  indicated  that 
a  shoaling  of  from  1  to  2  feet  had  occurred  during  the  last  eight  years. 
At  one  point  in  the  channel  of  navigable  width  there  is  only  5  feet  of 
water.  The  oflScer  then  in  charge  recommended  the  expenditure  of  the 
♦3,000  appropriated  August  2, 1882,  in  dredging  a  channel  with  a  least 
width  of  60  feet  and  a  least  depth  of  8  feet  at  mean  low  water  from  the 
month  up  to  the  phosphate  works,  a  distance  of  about  ^°®"^*^^  ™™o 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1889, 
was  184.34  which  was  applied  to  a  survey  of  the  creek. 

Daring  the  fiscal  year  ending  June  30, 1890,  $2,915.66  was  expended 
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in  the  formation,  by  dredging,  of  a  channel  from  00  to  75  feet  wide 
the  mouth  to  the  phosphate  works,  half  a  mile  above. 

Jttly  1,  1889,  amount  available |2,9 

Jaly  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilitieH 
outstanding  July  1,1889 2,S 

(See  Appendix  G  8.) 

9.  Removal  of  wrecks  from  Delaware  Bay  and  River, — During  the 
fiscal  year  no  wrecks  have  been  removed  under  this  appropriation 

July  1, 1889,  amount  available V 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1889.. 

July  1,  1890,  balance  available 7 

(See  Appendix  G  9.) 

10.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  i 
gation. — During  the  past  fiscal  year  the  following  wrecks  were  rem^ 
under  the  provisions  of  the  act  of  June  14,  1880 :  The  bark  Pa 
barges  Tonawanda^  WalJMce^  Camlda^  and  8t  Cloudy  and  the  bark  I\ 
vatore  from  Delaware  Bay. 

(See  Appendix  GIO.)  # 

EXAMINATION  AND  '  SURVEY  FOR  IMPROVEMENT,  TO  COMPLY  "^ 
REQUIREMENTS  OP  RIVER  AND  HARBOR  ACT  OF  AIJOUST  11,  18 

It  appearing  from  the  preliminary  examination  made  by  the 
engineer  that  AUoway  Creek,  New  Jersey j  is  worthy  of  improvement 
the  publfc  necessity  therefor  being  apparent  from  the  facts  and  rei 
reported,  which  are  concurred  in  by  the  Chief  of  Engineers,  Lieutei 
Colonel  Robert  was  charged  with  and  completed  its  survey,  the  re 
of  which  were  transmitted  to  Congress  and  printed  as  House  £x. 
No.  60,  Fifty -first  Congress,  first  session.    (See  also  appendix  G  1 

IMPROVEMENT  OP  HARBORS  AND  RIVERS  IN  THE  STATES  OF  D 
WARE  AND  MARYLAND,  AND  OF  MAURICE  RIVER,  NEW  JEB 
AND  OP  THE  INLAND  WATER-WAY  FROM  CHINCOTEAGUE  BAY, 
GINIA,   TO  DELAWARE  BAY. 

Engineer  in  charge,  William  F.  Smith,  United  States  Agent,  J 
of  Engineers,  U.  S.  Army,  Retired ;  Division  Engineer,  Col.W.  P.  C 
hill.  Corps  of  Engineers. 

1.  Maurice  River j  New  Jersey. — This  stream  has,  with  theexce 
of  the  bar  at  the  mouth,  over  which  there  is  5  feet  of  water  at  i 
low  tide,  a  natural  channel  from  10  to  40  feet  deep  extending  fro 
junction  with  the  Delaware  Bay  to  Ferguson's  Dock,  4  miles  I 
Millville,  a  distance  of  about  20  miles.  Near  this  dock  the  6-foot  < 
formerly  closed  and  the  remainder  of  the  river  was  quite  shoal  with 
mum  depths  of  2  feet. 

The  adopted  project  is  based  upon  a  survey  made  in  1881,  and 
vides  for  a  6-foot  low- water  channel  100  feet  wide  to  Millville  Bi 
and  for  a  4-foot  channel  of  the  same  width  above  the  bridge  to  the 
of  navigation.  The  original  estimated  cost  of  dredging  this  ch; 
was  $112,000,  at  35  cents  per  cubic  yard. 

At  the  beginning  of  the  past  fiscal  year  the  improved  channel 
been  extended  from  below  to  a  point  about  1  mile  below  Millville  1 
full  width  of  100  feet.    A  narrow  channel  from  50  to  75  feet  wide 
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beeo  made  io  coutiiiuatioD  of  the  former  to  400  feet  above  the  bridge  iu 
the  town. 

The  total  amount  expended  iu  the  improvement  up  to  the  close  of  the 
fiscal  year  ending  June  30, 1889,  was  $25,008.93. 

Daring  the  past  fiscal  year  an  agreemeut  was  made  with  the  Ameri- 
can Dredging  Company,  of  Philadelphia,  for  the  expenditure  of  the 
available  funds  in  dredging  at  15  cents  per  cubic  yard,  meas|ired  in 
place.  The  money  is  being  expended  in  the  further  extension  of  the 
improved  channel  towards  the  head  of  navigation.  At  the  close  of  the 
fiscal  year  49,918  cubic  yards  of  material  h^  been  removed,  dredging 
operations  having  been  commenced  on  May  6, 1890,  and  the  channel 
had  been  extende<l  4,000  feet 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1890,  is 
t3,807.9O.  The  work  under  the  present  agreement  will  be  completed 
early  in  July,  1890. 

It  is  stated  that  the  commerce  of  the  river  has  more  than  doubled 
since  a  larger  class  of  vessels  have  been  able  to  reach,  without  interrup- 
tion by  low  tides,  the  wharves  at  Millville,  which  is  a  manufacturing 
center  of  considerable  importance. 

July  1,1889,  amount  available |9,991.07 

July  1,  lt?90,  amount  expended  during  fiscal  year,  exclusive  of 

liabilitiesoutsUnding  July  1.1889 |3,807.90 

%  1, 1890,  outatanding  liabmtiea 4,204.77 

8, 012. 67 

Wyl,  1^  balance  available 1,978.40 

AiDOQntappropriatedby  act  of  September  19, 1890 8,000.00 

AmoQDt  available  for  fiscal  year  ending  June  30, 1891 9, 978. 40 

SAmoant  (estimated)  required  for  completion  of  existing  project 69, 000. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
hubor  acts  of  1866  and  1867. 

(See  Appendix  HI.) 

2.  Wilmington  ffarbor,  Dekmare, — In  the  year  1836,  when  the  first 
appropriation  for  the  improvement  of  the  Christiana  Biver  was  made, 
tl)e  depth  of  water  at  low  tide  was  from  8  to  9  feet  at  the  entrance  in 
tbe  Delaware  Eiver,  and  about  8  feet  at  the  shoalest  place  below  the 
'fhird  Street  Bridge.  The  depth  in  the  channel  was  increased  that  year 
to  10  feet  by  dredging. 

Id  1871  a  more  comprehensive  project  was  made  to  dredge  a  channel 
12  feet  in  depth  from  the  month  to  above  the  city  of  Wilmington.  This 
project  was  completed  in  1881.  A  new  project  was  submitted  in  1881 
^7  a  Board  of  Engineers  and  approved,  for  a  15-foot  channel  as  far  as 
tbe  Pulp  Works,  and  a  12-foot  channel  to  the  Delaware  Kailroad  Bridge 
above,  and  for  the  construction  of  a  jetty  at  the  mouth  of  the  river,  the 
vhole  improvement  estimated  to  cost  $175,551.  The  dimensions  of  the 
proposed  channel  were  somewhat  changed  in  1883,  and  the  estimated 
cost  increased  to  $191,384,  exclusive  of  the  cost  of  the  jetty,  which  was 
then  nearly  completed.  In  the  following  year  the  project  was  amended 
to  provide  for  an  additional  height  of  4  feet  to  the  jetty  and  to  extend 
its  length  322  feet. 

Op  to  the  close  of  the  fiscal  year  ending  June  30, 1889,  the  sum  of 
1257,230.01  had  been  expended. 

A  contract  was  entered  into  in  August,  1889,  for  dredging,  at  13.9 
cents  per  cabic  yard,  the  channel  in  the  Christiana  River  to  a  width  of 
150  feet  and  15  feet  deep  at  low  water,  beginning  at  the  corresponding 
depth  in  the  Delaware  River  and  as  far  up  as  the  available  funds  would 
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I>eriiiit.  Work  nnder  this  contract  was  commenced  on  Augas^  26, 
ceased  December  9,  ;1889, 165,214  cubic  yards  of  material  having 
removed.  The  channel  dredged  extended  trom  the  Delaware  Biv 
the  Shell  Pot  Bridge,  a  total  distance  of  7,200  feet;  a  smaller  cc 
feet  wide  and  about  900  feet  long,  was  also  dredged  through  anc 
yond  the  nbrth  draw  of  the  bridge  until  it  intersected  the  main  chs 
above.  •  The  jetty  was  repaired  during  the  month  of  October, 
under  contract  with  Ira  Lunt,  at  an  expense  of  $1,463.67. 

The  amount  expanded  during  the  fiscal  vear  ending  June  30, 18' 
$27,129.21. 

July  ly  1889,  amuunt  available $29,  t 

July  1,  1890,  amount  expended  daiing  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1889 27,: 

July  If  1890,  balance  available 2,^ 

Amount  appropriated  by  act  of  September  19, 1890 30,( 

Amount  available  for  fiscal  year  ending  June  SO,  1891 32,  ( 


S 


Amount  (estimated)  required  for  completion  of  existing  project 87,  < 

Submitteid  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  2.) 

3.  Ice  Harbor  at  New  Castle^  Delaware. — The  ice  harbor  at  Kew  C 
is  one  of  the  oldest  in  the  Delaware  Biver,  its  construction  foi 
protection  of  shipping  against  ice  having  been  commenced  during 
nial  times.  Since  the  beginning  of  the  present  century  its  improve] 
has  been  carried  on  by  the  General  Government  at  intervals,  the 
amount  expended  at  the  close  of  the  fiscal  year  ending  June  30, : 
being  $223,183.94. 

The  sum  of  $153.56  was  expended  during  the  fiscal  year  ending. 
30,  1890,  in  mak*ing  an  examination  of  the  harbor  and  ice  piers. 

The  present  project  is  to  rebuild  one  of  the  ice-piers  in  the  hj 
which  it  is  estimated  will  cost  $15,600.  The  balance  available  oi 
appropriation  of  August  11,  1888,  is,  therefore,  still  left  unexpe: 
until  a  suf&cient  sum  is  appropriated  to  begin  the  work. 

July  I,  18~9,  amoant  available f7,J 

July  \j  lb90,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  Jnly  1,  1889 

July  1, 1890,  balance  available 7,J 

Amount  appropriated  by  act  of  September  19,  1890 8, ! 

Amount  available  for  fiscal  year  ending  June  30,  1891 Ab,* 

(See  Appendix  H  3.) 

4.  Dvuik  Creek,  Delaware, — In  the  year  1879,  before  improven 
were  commenced,  there  was  a  minimum  depth  of  2^  feet  in  the  c 
iuid  of  4  feet  over  the  bar  at  the  mouth  at  mean  low  water.  Na' 
tion  was  possible  only  at  high  water  and  was  carried  on  by  one  ste; 
and  seven  sailing  vessels  of  the  smaller  class. 

A  survey  and  project  was  made  in  1878  for  the  improvement  o1 
creek  which  included  a  plan  for  deepening  the  channel  across  the 
at  the  mouth.  By  special  direction  of  Congress  the  latter  portic 
the  project  was  commenced  first,  and  during  the  following  four  3 
appropriations  of  an  aggregate  amount  of  $10,000  were  made  for 
purpose.  A  channel  was  dredged  across  the  bar  100  feet  wide  a 
feet  deep  at  low  water ;  but  it  soon  filled  up  again. 

A  second  survey  of  the  creek  was  made  in  1887  and  a  new  pr 
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sabmitted.  It  is  for  a  7-foot  low- water  channel  60  feet  wide  inside  the 
oreek,  and  for  a  channel  of  the  same  depth  and  100  feet  wide  across 
the  bar  at  the  month,  with  stone  jetties  on  either  side  to  protect  it; 
the  total  cost  being  estimated  at  $90,698.40. 

The  appropriation  of  $10,000  made  by  the  act  of  August  11, 1888, 
was  by  special  limitation  expended  in  dredging  and  on  that  portion  of 
the  project  which  relates  to  the  improvement  inside  the  creek.  A 
chaDuel  40  feet  wide  and  6^  feet  deep  at  low  water  was  dredged  during 
the  fiscal  year  ended  June  30, 1889,  from  Smyrna  Landing  to  Brick 
Store  Wharf,  a  distance  of  3  miles.  Vessels  can  now  navigate  the 
ereek  to  a  point  2  miles  above  the  former  highest  lauding  and  the  prin- 
cipal shipping  point  has  been  brought  that  much  nearer  the  center  of 
the  Burroandiug  farming  region. 

No  work  was  done  during  the  past  fiscal  year. 

Joly  1,1889,  amounfc  available $89.72 

<^iily  1, 1^90.  amount  expended  during  fiscal  year,  exoluslve  of  liabilities 
outstanding  July  1,  lei89 89.72 

Amonnt  appropriated  by  acu  of  September  19,  1890 •5.000.00 

j  Amoimt  (estimated)  require<l  for  completion  of  existing  project 22, 365. 00 

s  Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(    harbor  acts  of  1866  and  1867. 

(See  Appendix  H  4.) 

^.  8t,  Jones  River ,  Delaware, — Before  the  channel  was  improved  the 
'^^t  practicable  deptli  of  water  to  Lebanon,  12  miles  above  the  month, 
J^^  4  feet ;  to  Dover,  9  miles  further  up  the  river,  only  2 J  feet  at  mean 
^<^w  water. 

.^lie  original  project  made  in  1880,  was  for  a  3-foot  low- water  channel 
^"Ofeet  wide,  across  the  bar  at  the  month,  protected  by  a  jetty,  at  an 
f^timated  cost  of  $35,000.  ,  A  project  was  added  in  1884  and  approved, 
^^  Include  the  removal  of  shoals  in  the  river  to  a  depth  of  6  feet  at 
^^au  low  water.  Improvements  were  hot  begun  until  1885.  The  pro- 
^^jp^ed  channel  within  the  river  was  reported  as  nearly  completed  at  the 
^*08eofthe  fiscal  year  ending  June  30,  1888,  $25,000  having  been  ex- 
*"  nded.  A  mouification  of  the  project  for  the  improvement  of  the  en- 
mce  was  submitted  in  March,  1889,  which  was  approved,  as  was  also 
^l)ropo8ition  to  make  a  cut-off  at  a  very  sinuous  bend  in  the  river  near 
^^hartou's  Fishery. 

^  At  the  beginning  of  the  fiscal  year  ending  June  30,  1890.  contract 
*^^d  been  jnade  for  the  expenditure  of  the  appropriation  of  $15,000  made 
"^^gU8t  11, 1888,  in  carrying  out  the  project  for  the  improvement  of  the 
^otrance  and  at  Wharton's  Fishery. 

^.^  Operations  werQ.  commenced  August  1  and  ended  December  31, 1889. 
-^le  total  amount  of  material  removed  by  the  contractor  was  58,015 
^^cabic  yards. 

During  the  fiscal  year  ending  June  30,  1890,  the  sum  of  $14,097.64 
^gs  been  expended.  The  results  are  a  channel  6  feet  deep  at  low  water 
^^5^ro88tbe  bar  at  the  mouth  and  nearly  100  feet  wide,  flanked  on  each 
^*^e  by  banks  of  hard  material  removed  from  the  cut ;  a  new  cut-off, 
^^^  feet  long  and  40  feet  wide  at  a  bend  in  the  river  2  miles  below  Leb- 
^^on;  and  the  removing  of  two  small  shoals  at  Lea's  Landing  and  Broad 
-*ieacb,  respectively. 

There  now  exists  a  clear  and  unobstructed  6-foot  low- water  channel, 
'^^feet  wide  within  the  river  and  nearly  100  feet  wide  over  the  bar  at 

'This  amount  was  appropriated   by  act  of  September  id,  I6d0,  for  improvlDg 
^''na  Kivor,  Delaware,  (jontinuing  improvemeuU 
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the  moath,  from.  Dover  to  deep  water  in  Delaware  Bay.  The  improve- 
meuts,  which  np  to  the  close  of  the  fiscal  year  ending  June  30,  1890, 
have  cost  $39,500.84,  may  be  reported  as  completed  in  accordance  with 
the  various  projects,  and  no  further  appropriation  is  recommiended. 

July  1,  1889,  amount  available 12,688.16 

July  1, 1889,  amount  covered  by  existing  contract 11,900.00 

14,588.16 
July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1889 * 14,097.64 

July  1,  1890,  balance  available 490.52 

(See  Appendix  H  5.)  • 

6.  Mispillion  Creekj  Delaware. — The  entrance  to  this  creek  has  a  mean 
low- water  depth  of  only  1^  teet.  Within  the  stream  the  original  depth 
of  water  in  the  shoalest  sections  was  from  4  to  5  feet.    The  original 

,  project  is  for  a  6-foot  low-water  channel  40  feet  wide  from  Milford,  at 
the  head  of  navigation,  to  the  mouth  of  the  creek.  This  project  was 
begun  in  1879  and  since  then  $17,000  have  been  expended  thereon,  re- 
sulting in  an  unobstructed  channel  6  feet  deep  at  mean  low  water  and 
not  less  than  40  feet  wide  throughout  that  section  situated  between 
Milford  and  Flat  lieach  Shoal  near  the  mouth  of  the  creek,  a  distance 
of  12  miles.  The  last  named  shoal  remains  to  be  dredged  to  complete 
the  present  project. 

Kothing  was  done  on  the  creek  during  the  tiscal  year  ending  June 
30, 1890,  for  want  of  funds. 

Amount  (estimated)  required  for  completion  of  existint;  project $2, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  lb(i7. 

(See  Appendix  H  6.) 

7.  Broadkiln  River j  Delaware. — In  its  original  condition  the  depth  of 
water  in  the  river  was  from  3  to  4  feet  at  the  numerous  shoals  which 
impeded  navigation.  At  the  entrance  the  depth  was,  and  still  is,  only 
from  1^  to  2  feet. 

A  project  for  a  6-foot  low- water  navigation  inside  the  river  from  the 
mouth  to  Milton  and  for  a  new  entrance  across  Lewes  Cape,  was  adopted 
in  1871,  and  since  then  the  execution  of  that  portion  of  the  project  re- 
lating to  the  improvement  of  the  river  proper  has  been  in  progress. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1889,  the  sum  of 
$25,408.79  ha<l  been  expended  for  this  river.  The  6-foot  channel  as 
proposed  was  then  completed  froin  Milton  to  Green  Island  or  to  within 
1^  miles  of  the  mouth,  and  the  improvement  has  resulted  in  an  increase 
in  shipping.  During  the  past  fiscal  year  contract  was  made  for  dredg- 
ing the  remaining  portion  of  the  river  from  Green  Island  to  the  mouth, 
to  the  required  depth  and  width.  At  the  close  of  the  tiscal  year  20,972 
cubic  yards  of  material  had  been  removed  and  a  channel  4)690  feet  long 
had  been  made. 

It  is  estimated  that  the  money  now  being  expended  will  complete  the 
proposed  channel  inside  the  river. 

The  sum  ot  $714.40  was  expended  during  the  fiscal  year  ending  Jane 
30,  1890. 

It  is  recommended  for  the  present  that  further  action  in  carrying  out 
the  exiscing  project  for  the  improvement  of  the  mouth  be  postponed. 
The  near  probability  of  the  opening  of  a  new  outlet  not  far  from  the 
mouth  of  the  Broiulkiln  Hiver,  tor  the  canal  now>  being  constructed 
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between  GfaiDootea^ae  Bay  and  Delaware  Bay,  may  call  for  a  modifica- 
tion of  the  present  project. 

Jaly  1,1669,  amount  available $9,591.21 

J0I.T  1, 1890,  amoant  expended  during  fiscal  year,  exclasive  of 

liabilities  outstanding  Jnly  1,  I8d9 ft714. 40 

Joly  1, 1690,  outstanding  liabilities 1,297.87 

Jnly  1, 1690,  amount  covered  by  uncompleted  contracts  made 

doring  the  fiscal  year  ending  June  30, 1890 1 6,531.96 

8.544.23 

July  1,1690,  balance  available 1,046.98 

(  Amoant  (estimated)  required  for  completion  of  existing  project.. cjl,  500. 00 

<  Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(    harbor  acts  of  1866  and  1867. 

(See  Appendix  H  7.) 

8.  Inland  water-way  from  Chincoteague  Bay^  Virginia^  tQ  Delaware  Bay, 
at  or  near  Lewea^  Delaware. — ^This  improvement  is  made  with  the  view 
of  forming  an  inland  navigation  route  about  75  miles  in  length  between 
Chiocoteagne  Bay^  Virginia,  and  Delaware  Bay. 

The  project  contemplates  a  "dead  leveF  tidal  canal,  6  feet  deep  be- 
low mean  low  water  in  the  Delaware  Breakwater  Harbor,  and  70  feet 
Hide  at  the  bottom,  beginning  at  the  head  of  Chincoteague  Bay,  follow- 
ing deep  water  in  Sinepuxent,  Isle  of  Wight,  and  Assawoman  bays, 
then  dredged  across  the  high  land  near  Ocean  View,  Delaware,  to  In- 
dian Eiver  Bay,  thence  across  this  bay  an<l  Rehoboth  Bay,  and  the 
high  land  intervening  between  the  head  of  Rehoboth  Bay  and  the 
shore  of  Delaware  Bay  at  or  near  Lewes,  Delaware,  into  the  harbor  of 
the  Delaware  Breakwater.    The  estimated  cost  is  $350,000.. 

Two  appropriations  prior  to  act  of  S<'ptember  19,  1890,  have  been 
made  for  this  work  ;  one  of  $18,750,  by  act  of  August  5, 1886,  and  one 
of  (50,000,  by  act  of  August  11, 1888.  By  direction  of  Congress  both 
vere  to  be  expended  upon  the  section  of  the  route  which  lies  between 
Chincoteague  Bay  and  Indian  River  Bay.  In  accordance  with  this 
proviso  a  project  for  a  cut  from  Assawoman  Bay  to  Indian  River  Bay, 
abont  4  miles  in  length  and  2  feet  in  depth,  with  a  width  at  the  base  of 
the  cot  of  20  feet,  was  made  and  approved.  The  depth  was  subse- 
<]uenUj]r  increased  to  4  feet  below  mean  level  of  Assawoman  Bay. 
Under  contract  with  C.  McLean,  of  New  York,  operations  have  been 
iu  progress  since  February,  1889.  Owing  to  many  unexpected  delays 
&ud  obstacles  encountered  by  the  contractor  in  the  prosecution  of  the 
vork,  the  time  for  Uie  completion  of  the  contract  has  been  extended 
three  times,  the  last  time  until  August  1, 1890. 

The  amount  of  material  excavated  during  the  fiscal  year  ending  June 
3•^  1890,  was  46,838  cubic  yards,  making  a  total  of  110,828  cubic  yards 
renaoved  since  operations  were  commenced. 

About  1  mile  of  the  cut  and  beginning  at  the  4-foot  depth  in  Assa- 
woman Bay  is  finished  to  the  specified  dimensions.  The  remainder  may 
average  2  feet  in  depth. 

A  contract  has  been  entered  into  for  the  construction  of  three  tem- 
porary bridges  across  the  cut  now  being  excavated  at  points  where  pub- 
lic roads  cross  the  latter.  The  bridges  are  now  being  constructed  and 
presumably  will  be  completed  by  August  1,  next. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1889,  was  $12,386.81. 

£N0  91' 7 
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The  amount  expended  daring  the  fiscal  year  ending  June  30,  L 
waa  $10,632.53. 

July  1,  1889.  amount  available f2'^27 

July  1|  1889,  amount  covered  by  existing  contract .^ 31,  &l 

54,09^ 
Joly  1.  1890,  amount  expended  during  fiscal  year,  exclnsiveof 

liabilities  outstanding  Jnlv  1,  1889 $10,632.53  - 

July  1,  1890,  outstanding  li.'ibilities 3,804.82 

July  1,  1890,  amount  covered  by  existing  and  uncompleted  con- 
tracts made  during  the  fiscal  year  ending  June  30,  1890 24,602. 36 

39,03! 

July  1,  1890,  balance  available lb,(^ 

Amount  appropriated  by  act  of  September  19,  1 890 50,00i 

Amount  available  for  fiscal  year  ending  June  30,  1891 65, 05 


\ 


Aipount  (estimated)  required  for  completion  of  existing  project 231,50 

Submitted  in  compliance  with  requirements  of  sections  2  of  riyor  and 
harbor  acts  of  1866  and  L8<)7. 

(See  Appendix  H  8.) 

9.  Broad  Creek,  Delaware. — The  original  depth  in  Broad  Creek 
rectly  below  the  Delaware  Railroad  Bridge  was  on  an  average  1^  ft 
above  the  bridge  it  was  2  feet.    At  some  points  there  were  minin; 
depths  of  only  6  inches  at  low  water.    The  rise  and  fall  of  the  tide 
in  consequence  very  small. 

The  original  project,  made  in  1880,  proposed  a  7-foot  low-water  el 
nel  60  feet  in  width  and  extending  to  the  head  of  navigation  atLau 
Del.,  at  an  estimated  cost  of  $46,500;  if  wing:dams  and  training-w 
were  added,  the  estimate  wouhl  be  increased  to  $00,000. 

This  project  was  modified  in  1883  by  reducing  the  proposed  chan 
depth  to  6  feet  and  the  width  to  60  feet ;  the  amount  requiretl  to  c 
plete  this  project  was  then  estimated  at  $32,625,  which  included 
cost  of  10,000  feet  of  diking.  « 

At  the  close  of  the  fiscal  year  ending  June  30,  1889,  the  sun 
$30,021.75  had  been  expended  and  the  cliannel  as  projected  was  ne^ 
completed. 

During  the  fiscal  year  ending  June  30, 1890,  the  sum  of  $4,978.25 
expended  in  dredging  between  the  railroad  bridge  and  the  turc 
basin  at  Laurel  and  in  removing  a  shoal,  made  by  freshets,  just  be 
the  railroad  bridge  and  several  projecting  points  in  the  banks  of 
creek  near  Hitch's  Wharf,  2  miles  below  Laurel.  Nineteen  thous 
nine  hundred  and  eighty  seven  cubic  yards  of  material  were  rem6' 
The  expenditure  of  this  money  completes  the  improvement  of  Bi 
Creek  in  accordance  with  the  present  project. 

July  1,  18H9,  amonnt  available |7i 

July  1,  1889,  amount  covered  by  existing  contract 4,2f 

4,»: 

July  1,  1890,  amount  expended  .during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  I6d9 4,9t 

(See  Appendix  H  9.) 

10.  Susquehanna  River^  above  and  belotc  Havre  de  Qrace^  Marylan 
Before  improvements  were  commenced  in  this  section  of  the  river 
least  depth  of  water  over  the  shoals  between  Havre  de  Grace  and  J 
sutia  Island  was  5  feet  at  mean  low  water  The  channel  between  \ 
Bon's  Island,  above  Havre  de  Grace,  and  the  shoal  running  out  froiu 
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west  shore  was  very  narrow  and  caused  matiy  serioasice  gorges  at  and 
near  Port  Deposit. 

The  improvements  have  been  in  progress  since  1852.  The  present 
general  project  is  for  a  15«foot  low-water  channel  below  Havre  de  Grace 
and  for  the  removal  to  a  depth  of  8  feet  of  the  shoal  opposite  Watson's 
Island. 

The  channel  below  Havre  de  Grace  was  dredged  the  last  time  in  1885 
to  a  depth  of  12  feet ;  it  has  shoaled  again.  The  channel  west  of  Wat- 
son's Island  has  been  widened  by  dredging  about  400  feet. 

At  the  close  of  the  fiscal  year  ending  June  30, 1889,  $148,911.35  had 
been  expended  on  this  improvement.  The  sum  of  $9,606.40  was  ex- 
pended during  the  fiscal  year  ending  June  30,  1890.  The  i^oal  oppo- 
site Watson's  Island  was  dredged  in  accordance  with  the  present  pro- 
ject Operations  were  commenced  on  July  8,  and  ended  August  17, 
1889,  and  47,978  cubic  yards  of  material  were  removed.  By  direction 
oftheChief  of  Engineers,  a  survey  of  the  river  from  Port  Deposit  to 
Spesntia  Island  was  made  during  November,  1889,  and  a  copy  of  the 
chart  of  the  survey  was  forwarded  in  the  following  month. 

4 

Jnly  1,1889,  amount  available $1,478.65 

July  1, 1889,  amoQut  covered  by  existing  contract 8,500. 00 

9, 1^78. 65 
•loly  1, 1890,  amonnt  expended  daring  fiscal  year  exclnsive  of  liabilities 
OQtsUnding  July  1,  1889 $9,606.40 

Joly  1, 1890,  balance  available ,:t72.25 

Amonut  appropriated  by  act  of  September  19, 1890 4, 000. 00 

Amount  available  for  fiscal  year  ending  JuneSO,  1891 4, 372.25 

( Amoont  (estimated)  required  for  annual  dredging 20,000.00 

^  Sabmitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
(    harbor  acts  of  1866  and  1867. 

(See  Appendix  H  10.) 

.  U.  Fairlee  Creek^  Maryland. — The  original  depth  at  the  month  before 
improvement  was  commenced  was  2  feet.  Inside  the  creek  it  is  5  feet 
*t  mean  low  water. 

^angation  is  carried  on  by  a  few  flat- bottomed,  so  called,  lime  boats 
*iJd  one  schooner.  The  existing  project  of  improvement  is  for  a  7-foot 
lowwater  channel  100  feet  wide  across  the  bar  and  inside  the  creek,  for 
ft  total  distance  of  nearly  3  miles,  at  an  estimated  cost  of  $15,558. 

An  appropriation  of  $5,000,  made  by  the  river  and  harbor  act  of 
^ngast  11,  1888,  being  the  first  one  made  for  this  improvement,  was 
^xbausted  dnring  the  fiscal  year  ending  June  30,  1889,  and  a  cut  was 
JJ^ade  across  the  bar  at  the  mouth  80  leet  in  width  and  about  900  feet 
'®ng  and  of  the  required  depth.  It  is  not  known  what  the  present  con- 
ation of  this  cut  is,  but  it  was  expected  that  it  would  soon  fill  up  again. 

^8  yet,  there  is  no  appreciable  benefit  to  be  reported  upon  the  very 
^Dijted  commerce  of  the  creek. 

^'othing  was  done  here  dnring  the  fiscal  year  ending  Jnne  30,  1890. 

J"jl  1, 1889,  amount  available 1309.31 

*"^y  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
^tttatanding  July  1,  1889 309,31 

Amount  appropriated  by  act  of  September  19, 1890 5,000.00 

^moQnt  (estimated)  required  for  completion  of  existing  project 5, 55ti.  00 

'^iibmitted  in  compliance  witb  requirements  of  sectlousSof  river  and 
harbor  acts  of  IStO  and  1867. 

(See  Appendix  H  11-) 
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12.  Corsica  Creeks  Maryland.^  Before  improvenfients  were  made  there 
was  an  ample  depth  of  water  in  this  stream  as  far  as  Hooper's  Landing, 
aboot,4J  miles  above  the  month.  From  there  to  the  head  of  navigation 
at  Centreville  the  depth  was  8  feet  and  the  channel  very  narrow. 

The  original  project,  adopted  in  1882,  provided  for  a  channel  100  feet 
wide  and  8  feet  dee])  at  mean  low  water  from  the  above  landing  to  the 
bridge  at  Centreville,  iuclnding  a  turning  basin  at  the  latter  place,  at 
an  estimated  cost  of  $30,(iOO. 

The, sum  of  $20,405.50  had  been  expended  at  the  close  of  the  fiscal 
year  ending  June  30,  1889,  including  outstanding  liabilities.  Dnring 
the  past  fiscal  year  $594.41  were  expended. 

The  result  is  the  completion  of  the  channel  in  accordance  with  the 
original  project  and  no  further  api>ropriatiou  is  recommended. 

July  1,  1889,  amount  available $594.41 

Joly  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1H89 594.41 

(See  Appendix  H  12.) 

13.  Choptunk  Biver^  MaryUmd, — At  the  time  the  project  for  the  im- 
provement of  this  river  was  made,  in  1879,  the  depth  of  water  between 
Denton  and  Greensborough  varied  from  2  to  8  feet  at  low  water.  Nav- 
igation by  small  sailing  vessels  extended  to  3  miles  above  Denton. 
Above  that  point  and  for  a  distance  of  5  miles,  lighters  were  used  for  the 
transportation  of  freight  to  the  lower  landing-places 

A  project  was  made  in  1880  for  an  8foot  low  water  channel  75  feet 
wide,  at  an  estimated  cost  of  $79,000.  Dnring  the  three  following 
years  the  channel  was  dredged  to  a  depth  of  only  6  and  7  feet  on  account 
of  the  small  appropriations  made  and  the  high  prices  for  dredging. 
Since  1885  the  originally  proposed  depth  has  been  made  whenever  pos- 
sible and  the  width  restricted  to  40  feet. 

Up  to  the  close  of  the  fiscal  year  ending  •fnne  30,  1889,  the  sum  of 
$30,076.26  had  been  expended,  and  the  least  deptih  in  the  improved 
channel  from  Denton  to  Case's  Wharf,  was  5  feet,  a  sufficient  gain  to 
warrant  the  establishment  of  a  steam-boat  line  for  freight  with  Balti- 
more, which  now  runs  regularly. 

The  appropriation  of  $7,500  made  by  the  act  of  August  11, 1888,  had 
been  withheld  on  account  of  the  excessive  bids  previously  received, 
until  February,  1889,  when  an  agreement  was  made  with  the  American 
Dredging  Company  of  rhiladel()liia  for  continuing  dredging  as  pro- 
posed, at  15  cents  per  cubic  yard.  Operations  were  commenced  on 
June  25,  1890,  and  it  is  expected  will  be  completed  in  August  following. 

At  the  close  of  the  fiscal  year  1,970  cubic  yards  of  material  had  been 
removed  and  the  proposed  channel.  40  feet  in  width,  had  been  extended 
to  a  point  222  feet  above  wbere  the  work  terminated  in  1888  at  Case's 
Wharf.  The  amount  expended  during  the  fiscal  year  ending  June  30, 
1890,  is  $(51.36. 

It  is  stated  that  an  additional  steam-boat  line  will  be  started  at  the 
close  of  this  season's  work. 

July  1,  1889,  amount  available $7,423.74 

Jnly  1,  1890,  amount  expended  dnring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  18^9 $61.36 

July  1,  1890,  outstanding  liabilities 295. 50 

356.86 

July  1,  1890,  balance  available 7,066.88 

Amount  appropriated  by  act  of  September  19,  1890 7, 50o!  00 

Amount  available  for  fiscal  year  ending  June  30, 1891 14, 566. 88 
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( Amount  (estimated)  required  for  completion  of  existing  project $23, 000. 00 

}  Submitted  in  compliance  with  requirementd  of  sections  2  of  river  and 
(    harbor  acts  of  1&G6  and  1867. 

(See  Appendix  H  13.) 

14.  Cambridge  Harbor^  Maryland. — The  entrance  to  this  harbor  was 
originally  only  4^  feet  deep  at  mean  low  tide  at  tiie  shoalest  place.  The 
average  depth  in  the  harbor  was  about  3  feet ;  at  a  few  points  it  was  8 
and  9  teet.  Strong  northwesterly  winds  often  made  the  bar  impassable 
for  vessels  drawing  3  feet.  The  local  commerce  was  in  conseqnence 
earned  on  by  a  limited  number  of  sailing-vessels  of  the  smallest  class 
and  by  one  steamer  of  light  dralt.  Improvements  were  commenceil  in 
1871  and  completed  in  1879,  in  accordance  with  the  original  project,  the 
result  having  been  a  channel  100  feet  wide  across  the  bar  and  an  in* 
crease  of  anchorage  ground  in  the  harbor,  both  having  been  dredged 
to  a  depth  of  8  feet  at  mean  low  water.  During  the  year  1884  -the 
channel  at  the  entrance  was  slightly  widened.  At  the  close  of  the  year 
ended  Jane  30,  1888,  $32,500  had  been  expended. 

A  new  project  wa«  submitted  in  1887,  based  upon  a  survey  made  in 
accordance  with  tie  requirements  of  the  act  of  August  6,  1886,  for  a 
channel  12  feet  deep  at  mean  low  water  and  150  feet  wide  from  the 
Choptank  River  to  the  liailroad  Wharf  and  for  dredging  the  inner  har- 
bor below  the  draw-bridge  to  10  feet,  and  above  the  bridge  to  8  feet  at 
mean  low  water,  at  an  estimnted  cost  of  $17,736.G0. 

Under  the  present  project,  $4,828.91  were  expended  during  the  fiscal 
jear  ending  June  30, 18^9,  making  a  total  ot  $37,328.91  expended  on 
the  improvement  of  the  harbor  to  that  date. 

No  work  was  done  during  the  fiscal  year  ending  June  30,  1890.  At 
the  close  of  operations  in  1889,  there  existed  a  channel  12  feet  in  depth 
and  88  feet  wide  across  the  bar  to  opposite  the  Maryland  Steamboat 
Company's  Wharf,  and  22  feet  wide  as  far  as  the  Kailroad  Wharf,  which 
enabled  vessels  drawing  11  ^  feet  of  water  to  sail  directly  to  the  latter 
point  without  much  difliculty. 

^"{y  1,1889,  amount  available $171.09 

'''i'yl,l81X),amonnt  expended  dnring  fiscal  year,  cxclnsive  of  liubilities 
ooUrtanding  July  1, 1SS9 71.09 

%  1, 1890.  balance  available 100.00 

Amount  appropriated  by  act  of  September  19, 1890 5,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 5, 100. 00 

\  ^moupt  (estimated)  required  for  completion  of  existing  project 7, 736.  GO 

\^abmitt6(l  in  compliance  with  requirements  of  sections  2  of  river  and 
(    harbor  acts  of  l;j66  and  1«67. 

(See  Appendix  H  14.) 

^5.  Rmoving  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
"^"•^Doring  the  past  fiscal  year  the  following  wrecks  were  removed 
]L"**fir  the  provisions  of  the  act  of  June  14,  1880 :  The  pungy  Uva 
^^ingway  from  Choptank  River,  Maryland,  the  schooner  Two  Brothers 
^^  the  harbor  at  Cambridge,  Md.,  and  the  schooner  Jesse  W.  Knght 
^onj  Chesapeake  Bay,  near  Sharp's  Island. 
(See  Appendix  H  15.) 

EUjlijj^jjQj^g  AND  SURVEYS  FOB  IMPROVEMENT,  TO  COMPLY  WITH 
^^TJIREMBNTS  OP  RIVER  AND  HARBOR  ACT  OF  AUGUST  11,  1888. 

^^  api)earing  from  the  preliminary  examination  made  by  the  loc^ 
ej^ginoer  that  the  following  localities  are  worthy  of  improvement,  and 
"^«  public  necessity  therefore  bein^  appaieut  horn  the  facts  and teaaoua 
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reported,  which  are  concurred  in  by  the  Chief  of  Engineers,  William 
P.  Smith,  United  States  Agent,  Major  of  Engineers,  U.  S.  Army, 
Be\ired,  was  charged  with  and  completed  their  survey,  the  results  of 
which  were  transmitted  to  Congress  and  printed  in  Ex.  Docs,  of  the 
Fifty-first  Congress,  first  session. 

1.  Appoquinimink  Creel\  Delaware — Printed  as  House  Ex.  Doc.  19. 
(See  also  Appendix  H  16.) 

2.  Wicomico  River y  Maryland. — Printed  as  House  Ex.  Doc.  20.  (See 
also  Appendix  H  17.) 

3.  North  East  River,  Maryland. — Printed  as  House  Ex.  Doc.  21.  (See 
also  Appendix  H  18.) 

4.  Cheater  River^  between  Crumpton  and  Jonss^  Landing^  Maryland. — 
Printed  as  House  Ex.  Doc.  65.    (See  also  Appendix  U  19.) 

5.  Manohln  River,  Maryland. — Printed  as  House  Ex.  Doc.  149.  (See 
also  Appendix  B  20.) 

6.  Elk  River,  Maryland. — Printed  as  House  Ex.  Doc  167.  (See  also 
Appendix  H  21.) 

7.  Onancock  Harbor,  Virginia. — Printed  as  House  Ex.  Doc  83.  (See 
also  Appendix  H  22.) 

8.  Harbor  of  Gape  Charles  City  and  approaches  by  Cheuton  Inlet,  Ftr- 
ginia. — Printed  as  House  Ex.  Doc.  29.    (8ee  also  Appendix  H  23.) 

9.  Chincoteague  Inlet,  Virginia, — Printed  as  House  Ex.  Doc  207. 
(See  also  Appendix  H  24.) 

IMPROVEMENT   OF   PATAPSCO   RIVER   AND   CHANNEL   TO   BALTIMORE, 

MARYLAND,  AND  OF  JAMES  RIVER,  VIRGINIA.. 

Officer  in  charge,  Oapt.  Thomas  Turtle,  Corps  of  Engineers,  until 
July  23,  1889,  and  after  that  date  Col.  W.  P.  Craighill,  Corps  of  Eugi- 
neers* 

1.  Channel  to  Baltimore,  Maryland. — The  depth  of  this  channel  has 
been  by  successive  steps  increased  from  17  feet  at  mean  low  water  to 
27  feet,  with  an  average  rise  of  tide  of  about  18  inches. 

The  project  of  improvement  first  adopted  and  commenced  in  October, 
1853,  had  for  its  object  to  give  a  channel  22  feet  deep  at  mean  low  water 
with  a  width  of  150  feet. 

Little  was  done  before  the  late  war,  but  afterwards  these  dimensions 
were  increased,  a  depth  of  24  feet  at  mean  low  water  being  determined 
upon  with  a  width  of  channel  ranging  from  250  to  400  feet. 

This  channel  was  completed  in  1874,  important  changes  of  position 
having  been  given  to  a  portion  of  it,  by  which  the  distance  was  materi- 
ally lessened  and  the  expense  of  maintenance  decreased. 

The  object  of  the  improvement  was  to  permit  tlie  approach  to  Balti- 
more, at  mean  low  water,  of  vessels  drawing  from  22^  to  23  feet  and  at 
ordinary  high  water  of  vessels  drawing  24  and  24J  feet.  Later  the  pro- 
ject had  in  view  a  depth  of  27  feet  at  mean  low  water  with  a  width  of 
600  feet,  and  this  was  in  progress  June  30, 1889.  with  funds  grant3ed  by 
the  act  of  August  11,  1888,  by  which  an  appropriation  of  $300,000  was 
made. 

Operations  were  brought  to  a  close  in  August,  1889,  for  want  of  money 
and  were  not  resumed  in  the  year  ending  June  30,  1890.  The  channel 
throughout  has  been  excavated  to  27  feet  at  low  water.  The  Craighill 
Channel  below  the  Cut-off,  the  Cut  off  Channel  and  the  Brewerton  above 
the  Cut-off  have  been  excavated  to  400  feet  width  ;  the  Fort  McHenry 
Division  is  generally  250  feet  in  width,  except  at  the  upper  end  where 
it  is  500.    All  the  angles  are  much  wider,  the  object  being  to  facilitate 
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the  movement  of  large  ships  at  these  turns.  The  portions  of  the  Brew- 
ertoD  below  the  Cutofi'  and  of  the  Craighill  above  it  have  not  been 
dredged  for  years,  and  are  not  now  considered  a  part  of  the  channel 
under  improvement  by  the  United  States.  Their  width  is  about  250 
feet  and  the  depth  24. 

Up  to  Jane  30,  1889,  the  United  States  had  expended  $2,350,433.27 
with  tlie  resalt  indicated  above.  The  city  of  Baltimore  and  tlie  State 
of  Maryland,  chiefly  the  former,  have  also  contributed  to  tlie  same  object 
more  than  1500,000.  The  expenditure  up  to  June  30, 1890,  by  the  United 
Statea  was  $2,461,997.65. 

July  1, 1889,  amount  available $148,193.89 

Jaly  1, 1890,  ainonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
outetanding  July  1,  1889 1(«,564.38 

July  1,1890,  balance  available 45,(»29.5l 

Anioonuppropriated  by  act  of  September  19,  1890 ^0,000.00 

AnoQDt  available  for  fiscal  year  ending  June  30, 1891 :M>,629.51 

I  Amount  (estimated)  reouired  for  completion  of  existing  project IttiU,  000. 00 
AmoQut  that  can  be  prontably  expended  in  fiscal  year  ending  JuiieSO,  1892  360, 000.00 
SiiUmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1.) 

2.  James  River^  Virginia. — When  the  improrement  of  the  James  River 
was  regularly  uiulertakeri  by  the  Government  the  navigation  was  ob- 
Btrncted  by  sanken  vessels,  by  remains  of  military  bridges,  and  by  other 
obBtrnctions  put  into  the  river  during  tlie  late  war  to  prevent  the  na- 
tional fleets  from  a]>proaebing  too  close  to  Richmond. 

There  were  also  other  natnral  obstructions.  Rockett's  Reef  and  Rich- 
mond Bar  had  only  7  feet  of  water  at  mean  low  tide.  From  Warwick 
Bar  to  Richmond  the  cbannel  was  crooked  and  obstructed  by  dauger- 
«08Pock8  and  ledges,  tiie  Dutcli-Gap  Gut-off  was  nottben  open,  and 
the  river  was  in  a  poor  condition  as  regards  its  availability  for  commer- 
cial pnrjwses. 

The  original  project  of  improvement  was  to  secure  a  depth  of  18  feet 
at  full  tide  (corresponding  to  about  15  feet  at  low  tide)  to  Richmond, 
*ith  achannel  width  of  180  feet.  This  project  had  reached  an  advanced 
•tage of  progress  wben  Congress,  by  act  approved  July  5, 1884,  adopted 
the  project  looking  to  22  feet  at  mean  low  tide  from  the  sea  to  Rich- 
mond, the  width  to  be  400  feet  from  the  sea  to  City  Point,  300  from 
thenee  to  Drewry's  Blnff,  and  200  feet  from  thence  to  Richmond. 

July  1,  1888,  the  available  balance  was  $1,047.98.  1  he  a<lditional 
Mm  of  $225,000  was  provided  by  the  law  of  August  11,  1888.  No  ap- 
propriation was  made  in  1889. 

The  total  amount  expended  on  this  river  by  the  United  States  up  to 
Jane  30, 1889,  was  $1,004,539.86  which  includes  the  sum  of  $363,655.31 
expended  since  the  new  project  has  been  entered  upon  to  give  a  depth 
of  22  feet  at  mean  low  water.  The  condition  of  the  river  J  une  30, 1889, 
^a«  as  Mows :  the  available  draught  from  the  sea  to  City  Point  at 
l»i«h  tide  was  19^  feet;  thence  to  Kingsland,  18  feet;  over  Kmgsland, 
16  feet;  thence  to  Richmond,  16 J  feet. 

The  amount  expended  in  the  year  ending  June  30,  1890,  has  been 
W9,i;ff.48,  and  the  following  is  the  practical  available  draught  at  liigu 
water:  from  the  sea  to  Curl's  Neck,  lOJ  feet;  thence  to  Gooiles  rocks, 
l^feet;  thence  to  Richmond,  16i  feet.  .   -  ^  ^t  tim  mif 

The  principal  operations  of  the  year  have  been  dredging  ^^  J;;*^^'"^ 
new  Steam's  Dike  in  the  Dutch  Gap  Cut-off,  in  the  partial  removal  of 
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alaDdslide,  and  at  Kingsland  Bar ;  the  bailding  of  training- walls  oppo- 
site the  Dutch  Gap  Cut-off  and  at  Kingsland ;  the  removal  of  rock  at 
Goode's ;  and  the  making  of  a  survey  from  Dutch  Oap  to  Jordan's 
Point,  2IJ  miles, 

Upon  representation  of  the  need  thereof  harbor  lines  were  laid  down 
'  from  the  city  of  Richmond  to  Drewry's  Bluff  by  a  Board  of  Engineer 
officers,  which  were  approved  by  the  Secretary  of  War. 

When  the  proposed  improvement  is  completed  an  annual  expenditure 
of  $30,000  will  be  necessary  for  the  maintenance  of  the  channel. 

July  1,1889, amount  available *t70,723.35 

July  1»  18UU,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  Jnly  1. 1W89 |69,137.48 

July  1,1890,  outstanding  liabilities 800.00 

69,937.48 

July  1,1890,  balance  available 785.87 

Amount  appropriated  by  act  of  September  19, 1890 200, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1891 200,785.87 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 3, 736, 070. 45 

Submitted  in  compliance  with  reqairements  of  sections 2 of  river  and 
*  harbor  acts  of  1806  and  1867. 

(See  Appendix  I  2.) 


IMPROVEMENT  OP  THE  HARBOR  AT  NORFOLK,  AND  ITS  APPROACHES, 
VIRGINIA  ;  APPROACH  TO  NORFOLK,  VIRGINIA  ;  OF  NANSEMOND  RIV- 
ER, VIRGINIA,  AND  APPOMATTOX  RIVER,  VIRGINIA  ;  NORTH  LANDING 
RIVER,  VIRGINIA  AND  NORTH  CAROLINA;  CURRITUCK  SOUND;  COAN- 
JOK  BAY,  AND   NORTH  RIVER  BAR,  NORTH  CAROLINA. 

Officer  in  cbarge^ient.  G.  J.  Fiebeger,  Corps  of  Engineers;  Divis- 
ion Engineer,  Col.  William  P.  Craighill,  Corps  of  Engineers. 

1.  Harbor  of  Norfolk  J  and  iU  approa^jhes,  Virginia. — The  project  for 
improvement  adopted  in  1877  was  to  deepen  and  widen  the  channel  at  the 
mouth  of  the  Southern  Branch  and  aloug  the  Berkley  and  Portsmouth 
Flats,  in  the  harbor  proper,  and  for  the  approaches  to  dredge  a  channel 
600  feet  wide  and  25  feet  deep,  at  ordinary  low  water,  throngh  the  bars 
at  the  Western  Branch  and  SewelPs  Point. 

The  revised  project  of  1885  is  as  follows :  (1)  To  secure  a  channel  not 
less  than  25  feet  deep  and  500  feet  wide  at  ordinary  low  water,  by 
dredging  from  the  deep  water  of  Hampton  Roads  to  Norfolk  and  the 
United  States  Navy-yard  on  the  Southern  Branch,  and  also  to  secure  a 
channel  in  the  Eastern  Branch  at  the  same  stage,  not  less  than  22  feet 
deep,  with  a  width  at  least  300  feet  at  the  Norfolk  and  Western  Railroad 
Bridge,  and  gradually  increasing  to  about  700  feet  at  its  month,  by 
dredging  between  said  points;  and  (2)  to  ultimately  dredge  the  entire 
area  bounded  by  lines  parallel  to  and  75  feet  from  the  port- warden  lines 
to  a  depth  not  less  than  25  feet  at  ordinary  low  water,  from  Fort  Nor- 
folk to  the  United  States  Navy-yard,  and  not  leas  than  22  feet  from  the 
mouth  of  the  Eastern  Branch  to  Campostella  Bridge,  and  to  coustrnct 
a  bulkhead  at  Berkley  Flats. 

With  slight  modification,  all  operations  have  been  conducted  in  ac- 
cordance therewith. 

The  amount  expended  to  June  30, 1889,  was  $482,569.91,  which  re- 
sulted in  a  channel  at  least  250  feet  wide  and  25  feet  deep  from  Hamp- 
ton Roads  to  Norfolk  Harbor ;  a  channel  of  the  same  depth  and  126  to 
600  feet  wide  in  the  Southern  Branch  to  the  United  States  Navy-yard, 
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and  a  channel  22  feet  deep  and  200  feet  wide  in  the  Eastern  Branch  to 
the  Norfolk  and  Western  Kailroa<l  Bridge. 

The  channel  thus  dredged  was  in  a  good  condition  Aagust  1, 1889, 
except  at  the  mouth  of  the  Eastern  Branch,  where  it  wan  20  feet. 

There  was  exiu'iided  in  the  fiscal  year  ending  June  30,  1890,  $426.19, 
which  was  applieil  to  odQce  expenses,  care  of  property,  and  surveys. 

The  estabh'shinent  of  the  harbor  lines  has  increased  the  ultimate 
amoQnt  of  dredging  called  tor  in  the  project  of  1885. 

Jnly  1, 1H89.  amount  available |2,430. 09 

Jnlyl,lB90,  aiuount  expended  dariog  fiscal  year,  exchiHive  of  liabilities 
oatoUnding  July  1.  iad9 426.19 

Joly  1, 1890.  balance  available 1 2, 0a3. 90 

AmoaDt  appropriated  by  act  of  September  19,  1890 150,000.00 

AmoQDt  available  for  fiscal  year  ending  June  30,  1891 152, 003. 90 

(Amount  (estimated)  required  for  completion  of  existing  project 307,744.00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(    harbor  act«  of  1866  and  1867. 

(See  Appendix  J  1.) 

2.  Approach  to  Norfolk  Harbor  and  the  United  States  (Norfolk)  Navy- 
yardheticeen  Lamberfs  Foint  and  Fort  Norfolk. — The  original  condition 
of  tills  channel  was  good  with  the  exception  of  the  shoal  opposite  the 
month  of  Western  Br«inch,  over  which  there  was  a  navigable  depth  ot 
19  feet  at  ordinary  low  water. 

The  project  of  1878  was  to  dredge  a  channel  500  feet  wide  and  25  feet 
deep  at  ordinary  low  water  the  entire  length  of  the  shoal,  4,800  feet. 

The  revised  project  of  1886  is :  (1)  To  secure  a  channel  not  less  than 
25  feet  deep  and  600  feet  wide  at  ordinary  low  water  from  Lambert's 
Point  to  Fort  Norfolk  by  the  construction  of  a  dike  and  by  dredging. 
(2)  To  ultimately  widen  this  channel  to  within  75  feet  of  a  straight  Hue 
drawn  from  Fort  Norfolk  to  the  deep  water  opposite  Lambert's  Point, 
6^  feet  of  which  is  the  proposed  port- warden's  line,  making  the  chan- 
Del  at  least  700  feet  w  ide. 

From  July  5,  1884,  to  June  30, 1889,  there  was  expended  on  this  im- 
provement $162,474.74,  which  resulted  in  a  channel  700  feet  wide  and 
25  feet  deep  at  ordinary  low  water,  and  a  channel  of  the  same  depth 
and  600  feet  wide  from  the  deep  water  off  Lambert's  Point  to  the  port- 
garden  line. 

Daring  the  year  ending  June  30, 1890,  there  was  expended  on  this 
improvement  84,709.60,  including  outstanding  liabilities,  which  was  ap- 
plied to  office  expenses,  surveys,  care  of  property,  and  final  payment  on 
contract 

The  project  of  1886  has  been  completed  with  the  exception  of  the  dike. 
The  snrvey  of  1889,  and  examinations  made  during  the  month  of  April, 
1890,  indicate  that  the  dike  will  not  be  necessary  to  the  maintenance 
of  the  channel.  No  further  appropriation  will  therefore  be  required 
for  this  improvement. 

•Joly  1, 1889,  amount  available |9,509.39 

^ountreceiTed  from  ofBoer  for  sale  of  fuel 10.50 

9, 519. 89 
^^}y  1, 1890,  amonnt  expended  during  fiscal  year,  exclusiye  of 

IttWlities  outstanding  July  1,  1889 -.    $4,607.16 

JnJy  1, 1890,  outstonding  liabilities lO^-  44         ^^  ^ 

Jnl;  1, 1890,  balance  available ^'^^^'^^ 
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Amount  (efltimated)  required  for  completion  of  existing  project $106, 000. 00 

Snbmitteid  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  186G  and  1867. 

(See  Appendix  J  2.) 


3.  Nanseinond  River^  Virginia, — In  1872  the  navigable  channel  of  the 
Nansemoud  River  from  Suffolk  to  Hampton  Beads  was  5  feet  <1eep  at 
ordinary  low  water  over  the  shoals,  and  was  much  obstructed  by  wrecks, 
piles,  snags,  etc. 

From  1873  to  1878,  inclusive,  the  expenditures  made  by  the  United 
States  for  the  above  improvement  amounted  to  $37,000.  The  result 
was  a  navigable  channel  8  feet  deep,  which  is  still  unimpaired.  !No 
work  was  done  between  1880  and  1889. 

In  obedience  to  the  requirements  of  the  river  and  harbor  act  of  Au- 
gust 5,  1886,  a  preliminary  examination  and  survey  were  made  of  the 
river,  a  report  of  which  is  found  in  Appendix  L  13  of  the  Report  of  the 
Chief  of  Engineers  for  1887. 

The  plan  of  improvement  proposed  provides  for  a  channel  not  less 
than  100  feet  wide  at  bottom,  12  feet  deep  at  mean  low  water,  from  the 
head  of  navigation  to  the  mouth  of  Western  Branch,  5.37  miles,  includ- 
ing a  turning-basin  200  feet  square  300  feet  below  Suffolk  Bridge,  by 
digging  and  the  construction  of  spurs  and  training- walls ;  and  a  chan- 
nel of  like  depth  from  mouth  of  Western  Branch  to  deep  water  at  Town 
Point,  200  feet  wide  at  bottom  at  its  upper  end  and  gradually  increas- 
ing to  at  least  400  feet  at  its  lower  end,  etc. ;  the  total  estimated  cost 
being  in  round  numbers,  $152,500. 

The  amount  expended  up  to  close  of  fiscal  year  ending  June  30, 
1889,  is  $219.03.  During  the  fiscal  year  there  has  been  expended  on 
this  work  $2,465.88.  These  amounts  were  applied  to  repairing  dike  at 
the  mouth  of  the  Western  Branch  and  to  dredging  a  shoal  near  Suffolk. 
The  dredging  resulted  in  a  channel  40  feet  wide  and  11  feet  deep  at  ordi- 
nary low  water,  where  the  depth  was  formerly  7  to  8  feet. 

July  1, 1889,  amonnt  available $3,891.37 

July  1, 1890,  amount  ex]ieDded  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  18d9 2,465.88 

July  1.1890,  balance  available 1,425.49 

Amount  appropriated  by  act  of  September  19,1890 10.000.00 

Amount  available  for  fiscal  year  ending  June  30,1891 11,425.49 


\ 


Amonnt  (estimated)  required  for  completion  of  existing  project 132,500.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and. 
harbor  acts  of  18()6  and  1867. 

(See  Appendix  J  3.) 

4.  Appomattox  River ^  Virginia, — At  the  close  of  the  late  war  the  nav- 
igation of  this  river  was  in  such  a  condition  that  the  depth  of  water  on 
more  than  one  of  the  shoals  did  not  exceed  6J  feet  at  high  tide,  and  this 
depth  was  diminished  by  3  feet  at  low  tide.  The  plan  of  the  improvenleut 
adopted  in  1870  was  to  attain  a  depth  of  12  feet  at  high  tide,  with  as 
much  width  of  channel  as  the  river  would  bear.  This  plan  has  been 
steadily  adhered  to,  constant  progress  being  made  towards  its  comple- 
tion from  year  to  year  by  the  use  of  the  money  granted  by  Congress. 
The  means  depended  on  have  been  revetments,  jetties,  dams,  and  train- 
ing-walls, with  resort  to  the  dredge  only  when  the  needs  of  commerce 
required  immediate  work  in  the  channel  to  give  more  width  or  depth 
than  had  been  attained  under  the  slower  operations  of  the  structures 
mentioned,  of  which  the  system  has  not  yet  been  folly  carried  oat  for 
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rant  of  snfficiciit  fands.    Puddledock  Gut,  2  miles  loDg,  has  been  6n- 
arged,  aud  the  river  waH  diverted  from  old  channel  into  it. 

TLie  ainouut  expt'uded  by  the  United  States  up  to  June  30,  1889,  on 
tbe  project  adppteii  in  1870,  $388,617.23,  resulted  in  fe^ecaring  a  channel 
wboi«e  ordinary  depth  at  high  water  varies  from  10  to  12  feet. 

During  the  tisciU  year  there  has  been  expended  $4,692.64,  including 
OQtstanding  liabilities,  on  this  improvement.  This  was  applied  to  the 
relief  of  commerce  by  dredging  shoals  formed  by  the  annual  freshets, 
care,  aud  repair  of  plant,  etc. 

The  navigable  depth  of  the  river  is  now  10^  feet  except  at  Puddle- 
dock  Gut  Shoal,  where  the  depth  ^t  ordinary  high  water  is  9^  feet  for  a 
distance  of  400  feet. 

All  work  within  the  city  limits  has  been  done  by  the  city  of  Peters- 
burg, which  keeps  a  dredge  for  this  purpose. 

An  annual  appropriation  of  about  $12,000  will  be  required  to  protect 
the  works  already  constructed  and  keep  open  a  channel  from  10  to  12 
feet  deep  from  the  docks  at  Petersburg  to  the  mouth  of  the  river. 

July  l.ltiiRt),  amount  available *.. $5,132.77 

Jaly  1,  ItMi,  amount  expended  dnriug  fiscal  year,  exclusive  of 

liabiliiieaoulsrauding  July  1,  1889 $4,679.69 

July  1, 18J0,  outstanding  liabilities 12.95 

4,692.64 

Jnly  1, 1890,  balance  available 440.13 

Amonnt  appropriated  by  act  of  September  19,  U^ 15,000.00 

Amoont  available  for  fiscal  year  ending  June  30, 1891 15, 440. 13 

SAmoopt  (estimated)  required  for  completion  of  existing  project 15, 080. 00 
^nbniitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  18G6  and  1867. 

(S(?e  Appendix  J  4.) 

5.  North  Landing  River ^  Virginia  and  North  CaroMna.— Originally  this 
river  was  mach  obstracted  by  log8,  snagH,  overhanging  growth,  etc., 
and  also  by  shoals  and  abrupt  bends,  the  least  depth  being  G^  feet  iu 

places. 

The  original  ]>roject,  adopted  in  1870,  is  to  make  a  channel  at  low 
Tater  not  less  than  9  feet  deep  and  80  feet  wide  its  entire  length — 17 
Biiltti— by  dredging  the  shoals  and  bends  and  by  removing  the  obstruc- 
tions. 

Tbe  amonnt  expended  to  Jnne  30, 1884,  was  $40,777.34,  and  resulted 
ineoibplpting  the  project ;  thereby  allowing  much  larger  vessels  to  pass 
orer  the  river  and  Increasing  its  commerce. 

Prom  1884  to  1880  th^e  total  amount  expended  on  the  river  was 
|2,CH)2.07,  which  was  applied  to  the  removal  of  sunken  logs  and  other 
•  obstructions. 

There  was  expended  for  the  same  purpose  during  the  fiscal  year, 
#9^38;  the  river  was  agiiiu  free  from  obstructions  from  North  Land- 
.iBgBiidge  to  Ferraby's  Island. 

The  entire  river  was  examined  during  the  year,  and,  after  the  obstruc- 
tioDS  were  removed,  found  to  be  in  a  good  condition.  Future  operations 
will  be  confined  to  the  removal  of  occasional  shoals  aud  the  logs  aban- 
doned by  passing  rafts. 

Jnly  1, 1??89,  amonnt  available. $3,629.69 

Joljr  If  1890,  araoQut  expended  during  fiscal  year,  exclusive  of  liabilitiea 

©utatauding  July  1,  l«cJ9 964.38 

Jaly  1, 1890,  balance  available 1,665, 31 

(See  Appendix  J  5.) ' 


108         EEPOET   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ABMT. 

6,  Currituck  Sounds  Ooanjok  Bay^  and  North  River  Bar,  North  Car- 
olina.— Previous  to  the  commencement  of  this  improvement  there  was 
an  indifferent  natural  channel  with  a  depth  of  from  5  to  7  feet  at  low 
water,  which  had  been  partially  dredged,  in  the  sound  and  bay,  by  the 
Albemarle  and  Chesapeake'Canal  Company. 

The  original  project,  adopted  in  1878,  is  to  obtain  a  channel  80  feet 
wide  at  bottom  and  9  feet  deep  at  ordinary  winter  water,  by  dredgfliigr 
the  entire  length  of  the  sound,  10^  miles,  to  which  was  added,  in  1880, 
the  project  to  prolong  this  channel  by  dredging  through  the  bay  about 
2  miles,  and  to  construct  a  shell  dike  9,600  feet  along  the  westerly  side 
of  the  channel  through  the  latter,  to  maint<aiu  it.  In  1885  it  was  further 
enlarged  by  the  project  to  dredge  a  straight  channel  through  North 
liiver  Bar,  7,150  feet  long,  150  feet  wide,  and  9.4  feet  deep  at  ordinary 
low  water. 

The  amount  expended  to  June  30, 1889,  is  $135,004.96,  and  resulted 
in  the  construction  of  the  dike  and  a  channel  in  the  sound  and  bay  and 
across  the  bar  from  40  to  80  feet  wide,  the  entire  length  and  depth  pro- 
posed, all  of  which  greatly  improved  navigation  and  increased  the  com- 
merce over  this  route.  • 

The  entire  channel  was  examined  in  July,  1889.  It  was  found  to  be 
somewhat  obstructed  by  sunken  logs,  but  otherwise  in  a  fair  condition. 
It  is  probable  that  the  maintenance  of  this  channel  will  require  occa- 
sional dredging  to  remove  shoals  formed  by  steamers  grounding  along 
its  sides.    No  work  has  been  done  on  North  River  Bar  since  1^7. 

There  was  expended  on  this  work  during  the  fiscal  year  $6,651.20, 
which  was  applied  to  dredging  a  channel  60  feet  wide  and  4,250  feet 
long  and  9  feet  deep  through  a  shoal  near  Long  Point,  Currituck  Sound, 
21,494  cubic  yards  of  material  being  removed^ 

This  improvement  is  on  the  important  inland  water-route  connecting 
Chesapeake  Bay  and  Albemarle  Sound.  The  other  waters  of  the  United 
States  on  this  route  are  the  Elizabeth,  North  Landing,  and  North  rivers; 
the  tirst  two  were  under  improvement  until  a  channel  80  feet  wide  and 
9  feet  deep  was  obtained. 

July  1. 18>'^9,  amount  ayailable |7, 495.04 

Jaly  1, 1890,  mnonnt  expeuded  during  fiscal  year,  exclusive  of  Uabilities 
outstanding  July  l.lbby 6,651.20 

July  1, 1890,ljalance  available 843.84 

Amount  (estimated)  required  for  conipletioB  of  existing  project .......    39,880i.6S 

Snhiiiitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  lum  and  1867. 

(See  Appendix  J  6.) 

7.  Removing  sunken  vessels  or  craft  obstructing  or  endangerino  naviga- 
tion.— During  the  fiscal  year  the  wreck  of  the  JB.  L.  Pettengill  was  re- 
moved under  authority  of  act  of  Congress  approved  June  14,  1880. 

This  wreck  was  a  dangerous  obstruutionlyingin  the  channel  between 
Cape  Henry  and  Hampton  Roads.  On  August  10,  1889,  a  contract  was 
entered  into  with  Mr.  George  McBlair,  to  remove  the  wreck  for  $1,325. 
The  work  was  completed  August  30,  1889. 

(See  Appendix  J  7.) 

IMPROVEMENT  OF  THE  POTOMAC  BIYEB  AT  WASHINGKTON;  OONSTRTJO 
TION  OF  BRIDGE  ACROSS  THE  EASTERN  BRANCH  OF  THE  POTOMAC 

AT  WASHINGTON. 

OflRcer  in  charge,  Lieut.  Col.  Peter  C.  Hains,  Corps  of  Engineers. 
1.  Potomac  liiver  at   Washington,  District  of  Columbia. — Before  th< 
improvement  was  commenced  the  channel  to  Georgetown  was  narrow. 
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ked,  and  had  not  fiafficient  depth  to  accommodate  com  merce.  Vessels 
nng  16  feet  frequently  grounded  at  high  water  above  Long  Bridge, 
to  maintain  this  depth  frequent  dredging  was  necessary,  and  even 
1  the  channel  was  narrow,  as  the  appropriations  for  dredging  were 
r  sufficient  to  make  a  narrow  cut  through  the  bar.  The  Washington 
tnnel  was  not  only  shoal,  but  narrow,  and  wholly  inadequate  to  the 
kts  of  commerce. 

'be  flats  in  front  of  the  city  were  large  in  area,  sometimes  covered, 
letimes  hot  co\ered,  by  the  water  of  the  river,  which  was  polluted 
the  sewage  of  a  large  city.  The  <<ewer  at  the  foot  of  Seventeenth 
set  discharged  its  contents  on  the  fats,  rendering  some  parts  of  the 
r  in  that  vicinity  almost  uninhabitable.     - 

$y  act  passed  August  2, 1882,  Congress  adopted  a  project  which  had 
its  object  the  improvement  of  the  navigation  of  the  river  by  widen- 
and  deepening  its  channels,  the  establishment  of  harbor  lines  beyond 
icbno  obstructions  should  be  built,  and  at  the  same  time  the  filling 
bhe  flats  or  marshes  on  the  city  front,  so  that  they  would  not  be  over- 
red  by  the  highest  tides,  the  material  dredged  from  the  channels  to 
nt^ed  in  filling  the  flats* 

The  project  provides  for  such  depth  of  channels  as  will  accommodate 
(largest  class  of  vessels  that  can  reach  Arsenal  Point  with  such  addi- 
nal  depth  at  the  wharves  as  will  enable  vessels  to  receive  full  cargoes 
[hoot  grounding  at  low  water:  for  filling  the  flats  above  Long  Bridge 
a  height  of  3  feet  above  the  nood-lino  of  1877,  and  the  middle  part  of 
i  flats  below  Long  Bridge  to  the  same  height,  sloping  to  6  feet  above 
j)u  low  tide  at  the  margin  ;  that  in  order  to  purify  the  water  of  the 
Mhington  Channel,  whiih  will  be  cut  off  at  the  upper  end  from  the 
rginia  Channel,  a  tidal  reservoir  or  basin  be  established  between  the 
*er canal  and  Long  Bridge,  to  be  filled  by  water  from  the  Virginia 
taonel  on  the  flood -tide,  and  discharged  into  the  Washington  Clian- 
ion  the  ebb.  The  plan  also  contemplates  the  rebuilding  of  Long 
idge  with  longer  spans  during  th^  progress  of  the  work,  and  the  in- 
rcepting  of  all  sewage  now  discharged  into  the  Washington  Channel, 
nl  its  conveyance  to  James  Creek,  but  neither  the  reconstruction  of 
e  bridge  nor  the  building  of  the  intercepting  sewer  wei^  included 
the  estimated  cost  of  the  improvement. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
\  KS89,  is  $1,423,764,  or  rather  more  than  one-half  the  estimate  for  the 
tire  work.  At  that  date  a  channel  350  to  550  feet  wide,  and  not  less 
aji  20  feet  deep  at  low  tide,  had  been  dredged  between  Georgetown 
wl  Giesboro  Point.  That  portion  of  the  channel  below  the  Long 
idge  had  maintained  its  full  width  and  depth,  but  the  part  above  the 
itige  had  shoaled  to  about  14  feet  at  low  tide.  The  Washington 
laimel  had  been  dredged  to  a  width  of  350  feet,  and  20  feet  deep, 
iiieb  depth  had  been  somewhat  decreased  by  deposits  during  the 
96het  of  June  2,  1889.  The  removal  of  the  shoal  at  the  junction  of  the 
ashiiigton  and  Virginia  channels  was  about  completed,  materially 
welling  the  distance  from  Washington  Harbor  to  Georgetown,  besides 
i:ilitatiog  entrance  to  the  former.  All  the  material  taken  from  the 
aniiels  had  been  deposited  on  the  flats,  of  which  about  544  acres  had 
eo  raised  above  overflow  by  ordinary  high  tides,  a  part  being  up  to 
ule.  Of  the  total  quantity  of  material  needed  to  fill  the  flats  to  the 
Hiired  height,  a  little  more  than  one-half  had  been  deposited  on  them, 
le  construction  of  the  reservoir  outlet  was  well  advanced, 
rhe  amount  expended  during  the  fiscal  year  ending  June  30,  1890,  is 
37,941.50.  This  sum  has  been  devoted  to  dredging  in  the  Washington 
ionel,  raising  embankments  and  protectin^r  the  same,  and  conBtruotr 
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iDg  the  Beservoir  Outlet.  The  latter  is  completed  with  exception  < 
one  course  of  stcrtie  and  the  coping.  The  channel  abov^e  Long  Bridge 
which  had  tilled  up  to  about  -14  feet  at  low  tide  (or  17  feet  at  high  tidej 
has  been  redredged  to  a  depth  of  not  less  than  18  feet  at  low  tide  (or  2. 
feet  at  high  tide)  for  a  width  of  about  140  feet.  The  Washiugtoi 
Channel  has  been  widened  on  its  westerly  side  for  about  two-thirds  oJ 
its  length,  by  dredging  to  a  depth  of  12  feet^  The  increase  in  widtb 
varies  from  100  to  250  feet,  effecting  a  decided  improvement  in  the 
harbor.  Almost  the  entire  area  to  be  reclaimed  has  been  raised  to  a 
grade  above  overflow  by  mean  high  tides. 

The  dredging  in  the  Washington  Channel  is  now  nearly  finished.  II 
is  deep,  and  for  the  most  part  wide,  and  commodious.  A  single  fresbel 
is  apt  to  damage  it  immensely.  The  amount  of  material  that  cau  be 
washed  into  it,  scattered  over  a  large  space,  will  necessitate  expeDsi^t 
dredging  to  remove.  The  embankments  around  the  margin  of  the  till 
to  relain  the  material  placed  on  the  lialiS,  have  now  been  raised  to  £ 
considerable  height.  They  are  constantly  being  eroded  by  the  wavt» 
and  need  frequent  expenditures  to  maintain  them. 

Long  Bridge. — The  necessity  for  the  reconstruction  of  Long  Bridge ij 
again  referred  to.  It  is  imperative  that  this  work  should  not  be  delayed 
if  the  destruction  of  the  bridge  itself,  as  well  as  damage  to  the  workoi 
the  Biver  Front,  and  still  greater  damage  to  the  city,  is  not  to  be  invited 
The  Government  has  expended  $1,500,000  in  improving  the  uavigatioi 
and  raising  the  flats.  While  Long  Bridge  remains  as  it  is  some  of  tli 
work  on  the  channel  has  to  be  done  over  and  over  again.  The  troubl 
is  not  that  there  is  a  bridge  at  this  place;  it  is  because  of  the  faalt, 
construction  of  the  bridge.  As  stated  in  former  reports,  the  spans  ar 
short,  the  piers  too  numerous,  and  set  in  positionsthat  make  them  moi: 
obstructive  to  the  flow  of  the  water  than  they  need  be.  Besides,  the 
are  built  on  pile  and  grillage  foundations  which  reach  to  about  the  lev4 
of  low  water,  and  have  enrockments  or  mounds  of  stone  around  then 
which  still  further  obstructs  the  flow  of  water  under  the  bridge.  It 
of  the  utmost  importance  that  the  t)ortion  of  the  bridge  which  spau$  tb 
main  channel  of  the  liver  be  rebuilt  without  further  delay. 

July  1, 1-89; amount  available $52,303. 

July  1,1889.  amount  covered  by  existing  contracts 81,743. 

134,047. 
July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 $120,752.63 

July  1,  IhOO,  outstanding  liabilities * 1,565.56 

July  1,  lt<90,  amount  covered  by  uncompleted  contracts  made 

during  the  fiscal  year  ending  Juue  SO,  1890...  • 6,544.20 

128,862^ 

July  1,1890,  balance  avaHable 5, 184» 

Amount  appropriated  by  act  of  September  19,  1890 280,000, 

Amount  available  for  fiscal  year  ending  June  30, 1891 ..^.  21^^  184- 

A.mount  (estimated)  required  for  completion  of  Existing  project 861, 365* 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  186(3  and  1867. 

(See  Appendix  K  1.) 

2.  Bridge  across  the  Eastern  Branch  of  the  Potomac  River^  District 
Columbia, — This  bridge  is  located  at  the  foot  of  Pennsylvania  aveii 
southeast,  in  the  District  of  Columbia.     It  was  authorized  by  act 
Congress  approved  February  23,  1887,  by  which  an  appropriation 
$110,000  was  ma<ie.    On  September  20,  1887,  a  contract  for  the  c< 
Btructiou  of  au  iron  bridge  resting  on  masonry  pier»  was  made  m 
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the  Groton  Bridge  and  Mannfacturing  Company,  of  Groton,  N.  Y.  The 
total  price  was  $105,000.  The  original  plan  provided  for  a  90- foot 
tbroogh  span  at  the  west  end  of  the  bridge,  over  the 'tracks  of  the  Bal- 
timore and  Potomac  Railroad  Company.  When  the  contractors  com- 
menced the  excavation  for  the  fonndation  for  the  west  abutment  they 
were  forcibly  interfered  with  by  the  railroad  company,  which  claimed 
tbat  the  abutment  encroached  upon  the  company's  right  of  way.  Subse- 
quently the  railroad  officials  expressed  a  desire  to  move  their  tracks 
aboat  187  feet  to  the  eastward  of  thoir  existing  location. 

By  act  approved  May  14,  1888,  Congress  authorized  the  Secretary  of 
War  to  make  such  changes  in  the  plan  of  the  bridge  as  would  best  ac- 
commodat<e  the  traffic  over  and  under  it,  and  a])propriated  $60,000  to 
provide  for  the  cost,  coupling  therewith  a  proviso  that  the  railroad 
company  should  pay  its  fair  and  just  proportion  of  the  cost  of  the 
changes  at  the  west  end  of  the  bridge.  In  July,  1888,  asup|>lemental  con- 
tract was  made  with  the  Groton  Company  for  the  erection  at  the  west 
end  of  the  bridge  of  two  through  spans  of  151  feet  each,  in  place  of  one 
90  foot  through  span  and  two  112-foot  deck  spans,  as  originally  designed. 
The  additional  price  to  be  paid  the  contractors  for  these  alterations  was 
t40,000. 

At  the  close  of  the  year  ending  June  30, 1889,  nine  iron  deck  spans 
were  erected  and  their  [>iers  completed,  the  embankment  for  the  eastern 
approach  was  nearly  completed,  and  the  contractors  were  engaged  in 
the  construction  of  the  two  151  foot  through  spans  and  the  piers  to  sup- 
port them.    The  west  abutment  was  iteariy  completed. 

Daring  the  fiscal  year  ending  June  30,  1890,  the  construction  of  the 
bridge  under  the  Groton  contract  was* completed,  and  the  bridge  was 
opened  to  public  travel  on  March  20,  1890.  An  unexpended  balance  of 
aboot  114,000  was  applied  to  work  on  the  approaches,  etc.,  which  is 
now  completed. 

Jo^y I, IHtS), amount  available $15,840.76 

Jolj  1,  lBd9,  amoant  covered  by  existing  cod  tracts 80, 4rYr>.  56 

96, 302. 32 
July  1, 1890,  amoant  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  IH-iU $88.13:^.93 

Jiiljl,  1890.  oatotanding  liabilities 7,157.03 

95, 290. 96 
Jnly  1,1890,  balance  available 1,011.36 

(See  Appendix  K  2.)     . 

To  comply  with  a  resolution  of  the  So.nate  of  the  United  States  of 
February  13,  1800,  the  local  engineer,  Lieutenant-Colonel  Bains,  was 
^pecte<l  to  make  a  special  report  on  the  improvement  of  Shenandoah 
^wr,  West  Virginia.  This  report  was  transmitted  to  Congress  and 
priuted  as  Senate  Bx.  Doc.  65,  Fifty-first  Congress,  first  session. 

(Bee  also  Appendix  K  3.) 

niPBOVEMENT  OF  PATUXENT  RIVER  AND  OF  THE  HARBORS  OF  BRETON 
BAY  AND  ST.  JEROME'S  CREEK,  MARYLAND— OF  THE  CHANNEL.  AT 
MOUNT  VERNON — OF  RAPPAHANNOCK  RIVER  AND  YORK  RIVER,  VIR- 
VlNlA-«OF  TRIBUTARIES  OF  THE  LOWER  POTOMAC  AND  OF  CERTAIN 
BIVEES  IN  VIRGINIA  AND  NORTH   CAROLINA. 

Engineer  in  charge,  Mr.  S.T.  Abert,  United  States  Agent;  Division 
pBgiueer,  Col.  William  P.  Craigliill,  Corps  of  Engineers. 

1.  Paiuxent  River ^  Maryland,  from  Benedict  to  RiWs  Landing, — Two 
^  pf  (h^  ^V0  bim  between  Benedict  and  UiU's  Lauding  have  been 


».r^ 
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Surveyed.  These  two  are  Swauu's  Point  and  Bristol  bars,  respectively, 
43  and  46  miles  from  the  mouth  of  the  river.  At  Swann'a  Point  Bar 
the  least  depth  within  the  limits  of  the  proposed  channel  was  found  to 
be  7.2  feet  at  low  water.  At  Bristol  Bar  the  least  depth  was  4.7  feet 
near  the  "  County  Wharf.''  Steam  navigation  on  both  bars  is  impeded 
at  low  water. 

The  improvement  consists  in  dredging  a  cut  200  feet  wide  and  from  12 
to  13  feet  deep,  which  will  give  when  completed  a  channel  of  about 
100  feet  wide  and  12  feet  deep  at  low  water. 

Bids  received  during  the  fiscal  year  ending  June  30,  1889,  were  re- 
jected as  excessive.  Under  the  letting  of  August  28, 1889,  the  contract 
was  awarded  to  Thomas  P.  Morgan  at  20  cents  per  yard.  Dredging 
under  this  contract  at  Bristol  Bar  was  completed  on  January  2,  1890, 
making  a  channel  120  feet  wide  and  12  feet  deep.  The  extreme  length 
is  794  feet. 

Up  to  June  30,  1890,  $5,000  have  been  expended,  of  which  sum 
$4,744.71  were  expended  during  the  year. 

July  1, 1889, amount  available $4,744.71 

July  1,1  bliO,  amount  expended  dnrint;  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1889 $4,743.21 

July  1, 1890,  outstanding  liAbilities 1.50 

4,744.71 

Amount  appropriated  by  act  of  September  19, 1890 6,OOO.0C 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 69, 000. 0€ 

Submitted  in  compliance  with  requirements  of  sections  2ofriyerand 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  1.) 

2.  Channel  at  Mount  Vernonj  Virginu^. — Previous  to  the  commence 
inent  of  this  improvement  there  was  a  depth  of  but  4  feet  at  low  wate 
over  the  wide  flat  between  the  wharf  at  Mount  Vernon  and  the  mai.i 
chaunel  of  Potomac  River,  a  distance  of  1,900  feet.  The  present  projeol 
adopted  in  187U  and  amended  in  1888,  is  to  excavate  a  channel  froti 
deep  water  of  the  Potomac  to  the  wharf  at  Mount  Vernon,  which  aha.] 
have  when  com))leted  a  width  of  200  feet  and  a  depth  of  from  9  to  10  fee 
at  low  water,  with  a  turning  basin  of  200  feet  radius. 

The  amount  expended  to  June  30,  1890,  is  $14,500. 

The  channel  has  been  dredged  a  distance  of  2,300  feet  from  the  wharJ 
to  the  main  channel  of  the  Potomac.  It  has  a  width  varying  from  ^ 
to  100  leet;  and  the  basin  has  a  width  of  360  feet. 

The  depths  in  the  channel  and  basin  within  the  limits  mentioned  vary 
from  9  to  12.8  feet. 

A  survey  under  the  last  appropriation  showed  that  the  basin  was 
nearly  obliterated,  and  that  the  work  required  to  complete  the  channel 
would  be  increased  by  the  deposit. 

July  1,  1889,  amount  available |528.5€ 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1889 528.5« 

Amount  appropriated  by  act  of  September  19,  1890 2,500.(F* 

(See  Appendix  L  2.) 

3.  Breton  Bay,  Leonardtoicn,  Maryland. — ^The  harbor  of  Leonard towi^ 
at  the  upper  end  of  Breton  Bay,  prior  to  the  commencement  of  tb 
present  improvement  had  a  least  depth  of  6  feet  at  low  water,  whic!^ 
was  insufficient  for  the  passage  of  steamers  to  and  from  Leooardtow 
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Wharf.  The  bar  which  was  asnarued  to  extend  to  the  9  foot  carve  in 
the  bay  was  about  1  mile  in  length. 

The  orif^inal  project  submitted  in  1875  provided  ^^  for  a  channel  150 
feet  wide  with  enlargement  at  the  turn  and  turning-ground  at  the  wharf. 
Depth,  9  feet  at  low  water.^' 

h\  1885  it  was  proposed  to  widen  the  cut  to  200  feet  for  a  distance  of 
l|  mih)s,  and  to  enlarge  the  basin  to  a  width  of  400  feet  by  800  feet  in 
length,  depth  in  channel  and  basin  to  be  not  less  than  10^  feet.  The 
effect  of  the  iucrei^ed  dimensions  would  be  to  preserve  the  navigable 
width  of  the  channeL 

The  amount  expended  to  Jntie  30,  1890,  is  $32,500.  < 

No  dredging  ^as  done  during  the  fiscal  year  for  want  of  funds.  The 
ooDdition  on  June  30,  1889,  was  as  follows: 

The  total  width  at  the  turn  varied  from  185  to  280  feet.  The  depth 
WM  about  9  feet  at  low  water. 

The  dimensions  above  the  turn  were  the  sam^  as  in  1888. 

Jaly  1, 1889,  amount  availabe |839.98 

Jniy  1, 1890,  amount  expended  daring  fiscal  year,  exolnsive  of  liabilities 
oatsta;  din- July  1,  1889 a39.98 

Amonnt  appropriated  by  act  of  September  1§,  1890 6,000.00 

I Amonnt  (estimated)  required  for  completion  of  existinjs;  project 12, 000. 00 

<Submited  in  compliance  with  requirements  of  sections  2  of  river  and 
I  btfbor  acts  of  1866  and  1867. 

(See  Appendix  L  3.) 

4.  Nomini  Creek^  Virginia, — This  stream  is  an  important  tributary 
of  the  Potomac,  82  miles  below  Washington,  draining  a  large  area  of 
productive  country. 

Narigatiou  was  obstructed  by  a  bar  of  sand  and  oyster  shells  at  its 
inoQth)  over  which  but  3  feet  could  be  carried  at  low  ^ater,  and  the 
dangers  and  difficulties  of  passing  the  bar  were  further  increased  by  a 
cross-tide  and  an  exceedingly  rapid  current. 

Alter  passing  the  bar,  8^  feet  can  be  carried  to  Nomini  Ferry,  3  miles 
above  the  moutb. 

The  project  for  improvement,  adopted  in  1873,  provided  for  a  channel 
^W  feet  wide  and  9  feet  deep  at  low  water.  In  1879,  an  increase  in  width 
^0 150 feet  was  recommended  which  was  again  submitted  in  1882  with  an 
'^timate.  In  1885,  a  further  increase  to  200  feet  was  deemed  necessary 
^'^nieetthe  increased  demands  of  trade.  This  amendment  included  a 
^biliary  channel,  which  would  increase  the  tidal  supply  ot  the  harbor; 
N  the  sinking  of  mats  to  obstruct  the  cross-currents  which  interfere 
^'th  navigation  and  tended  to  fill  a  pArt  of  the  channel  with  sand. 

''lie  appropriations  have  been  barely  sufficient  to  keep  the  channel 
^^gable,  and  its  narrowness  renders  it  difficult  and  dangerous  at 
^'©iit  and  during  the  prevalence  of  winds  from  the  northeast  and  north- 

The  amount  expended  to  June  30, 1889,  was  $36,810.80.  At  the  close 
p  ^ork  in  1883,  a  channel  wa«  dredged  100  feet  wide  and  9  feet  deep 
p^m  the  9  foot  curve  outside  the  entrance  of  the  creek  to  White  Oak 
^int,  a  distance  of  4,400  feet. 

^0  dredging  was  done  from  1883  to  1889.  During  this  interval  the 
^^  was  reduced  in  width  and  depth  by  deposits  of  sand  at  several 
^^^m,  and  the  channel  shoaled  to  the  depth  of  7.2  feet  above  the  upper 

^^jUtthecut.  .  , 

Daring  the  year  1889,  a  channel  was  re-opened  94  feet  wide  through 

EKG  90 8 
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a  sand,  shell,  and  gravel  bar  lying  at  the  month  of  the  c^reek  foi 
tance  of  about  i  ,470  feet.  The  depths  in  this  cut  varied  from  8.9 
13.8  feet  at  mean  low  water.  Operations  were  suspended  durii 
fiscal  year  1890  for  want  of  funds.  Up  to  June  30, 1890,  $36,986.( 
been  expended. 

July  if  1889,  amoant available 

Jaly  1, 1890,  apiount  expended  daring  tiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1889 

July  1,  1890,  balance  available :.. 

Amount  appropriated  by  act  of  September  19,  1890 \ 

Amount  available  for  fiscal  year  ending  June  30, 1891 i 

Amoant  (estimated)  required  for  completion  of  existing  project 3( 

Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  18^6  and  1867. 

(See  Appendix  L  4.)   ^ 

6.  Harbor  at  entrance  of  8t.  Jerome^s  Creekj  Maryland. — The  oui 
in  the  bay  ha«  a  length  of  2, 193  feet  from  the  9foot  curve  in  the 
Corsey's  Point  in  the  creek.  The  least  depth,  of  water  on  it  beft 
provement  was  2.8  feet.  The  average  depth  in  the  channels 
ponds  used  by  the  Fish  Commission  for  hatching  oysters  was  o 
foot.  The  length  of  the  inner  channel  to  the  wharf  of  the  Fisl 
mission  is  3,742  feet. 

The  project  was  adopted  in  1881,  and  contemplated  dredging  i 
nel  100  teet  wide  and  9  feet  deep  at  low  water  through  the  outer 
the  mouth  of  the  creek,  and  a  channel  40  feet  wide  and  6  fee 
through  the  south  prong  of  the  creek,  the  material  therefron 
thrown  up  in  a  dike  so  as  to  form  a  pond  for  the  purposes  of  th< 
Fish  Commission.  The  channel  through  the  outer  bar  was  mad* 
gable  and  the  ponds  were  formed. 

The  preservation  of  the  depth  on  the  outer  bar  is  doubtful.  Tl 
Commission  has  abandoned  the  station.  The  harbor  is  situated 
most  desirable  point  south  of  the  Patuxent,  for  a  refuge  for  oystei 
and  small  sailing-vessels. 

dp  to  June  30,  1890,  $26,500  have  been  expended. 

July  1, 1889,  amount  available • 

July  1.1890,  fl mount  expended  during  fiscal  year,  exclnsive  of  liabilities 
ontstanding  July  1,  lb89 

i  Amoant  (estimated)  required  for  completion  of  existing  project 2( 

<  Submitted   in   compliance  with   requirements  of  sections   5i   of  river 
(     and  harbor  acts  of  1«0(>  and  1867. 

(See  Appendix  L  5.) 

6.  Rappahannock  River^  Virginia, — Before  improvement  the  pr 
obstructions  to  navigation  were  Fredericksburg  Bar,  whicli  had 
depth  at  low  water  of  about  4  feet,  and  Spottswood  Bar,  0  miles 
Fredericksburg,  which  had  a  depth  of  6  feet.  Besides  these 
were  five  smaller  bars,  within  a  distance  of  12.6  miles  below  Fred 
burg,  with  depths  of  about  8  feet ;  the  bar  at  Nanzatico  Keach,  3^ 
below  Fredericksburg,  and  the  bar  near  Tappahanuock,  61  miles 
Fredericksburg,  each  had  a  minimum  depth  of  about  9  feet. 

The  original  project,  adopted  in  IS"?!,  was  modified  in  1879. 
provides  tor  a  channel  150  feet  wide  and  10  feet  deep  at  Frederic] 
Bar;  channels  100  feet  wide  and  10  feet  deep  through  the  bars  b 
Fredericksburg  and  Port  Royal,  30  miles  below,;  and  channels  2 
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wide  and  15  feet  deep  throup:h  the  two  bars  between  Port  Soyal  and 
TappahauDOck,  where  a  larger  class  of  vessels  must  be  provided  for. 

Between  March  3, 1871,  and  June  30, 1879,  $90,500  were  expended 
npoD  the  first  project.  Upon  the  present  project  $99,586.06  were  ex- 
pended to  Jnne  30, 1889. 

At  that  date,  the  ruling  channel  depth  for  12.6  miles  below  Freder- 
icksburg, the  distance  undergoing  improvement,  was  about  8  feet  at 
low  water,  and  the  least  width  of  channel  having  that  depth  was  nearly 
100  feet  Navigation  is  less  difficult  below  Farley  Vale.  No  work  haa 
been  done  on  the  lower  bars  near  Nanzatico  and  Tappahannock. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1890,  is 
18,835.24,  making  the  total  expenditure  on  the  present  project  to  date 
$108,421.30. 

The  expenditures  during  the  fiscal  year  were  mainly  for  extending 
the  systems  of  dikes  at  Fredericksburg  Bar  and  at  Spottswood  Bar. 
Most  of  the  work  was  done  at  the  latter  point.  These  dikes  are  in- 
teoded  to  maintain  the  depth  in  the  channel  after  dredging  rather  than 
to  create  the  depth. 

The  channels  through  the  bars  have  been  kept  open,  notwithstanding 
the  injurious  action  of  many  freshets. 

The  condition  is  now  about  the  same  as  on  June  30, 1889. 

An  annual  expenditure  will  be  required  between  Fredericksburg  and 
Farley  Vale  for  removing  snags,  for  repair  of  dikes  and  protection  of 
the  banks,  and  for  dredging  of  sand  deposited  by  treshets. 

The  yearly  expenditure  for  these  objects 'may  be  estimated  at  from 
15,000  to  $7,i>00. 

Julyl,  18R9,  amount  ayailable |2, 413.94 

•^oijl,  ij^y  amonnt  covered  by  existing  contracts 7,000.00 

9,413.94 

<!%  1, 1890,  amonnt  expended  during  fiscal  year,  exclusive  of 

liabilities  ontatanding  July  1, 1889 |6,886.17 

J«ly  1, 1890,  outstanding  liabilities 1, 949. 07 

9,835.24 

•|ilylil890,  balance  available *      578.70 

Amount  approptiated  by  act  of  September  19,  1890 15,000. 00 

Amotnit  available  for  fiscal  year  ending  June  30,  1891 15, 578. 70 

^oont  (estimated)  required  for  completion  of  existing  project . 164, 000. 00 

J)Qbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
Wbor  acts  of  1866  and  1867. 

(See  Appendix  L  6.) 

^ppahannoch  River^  Virginia^  at  Vrbana  Creek^  a  tidal  tributary 
«er«o/.— Before  improvemeiit  navigation  was  obstructed  by  a  bar  at 
^«e  mouth  over  which  but  6  feet  could  be  carried. 

The  present  project,  adopted  in  1879,  i)rovides  for  a  channel  through 
the  bar  150  feet  wide  and  10  feet  deep  at  low  water. 
.  The  plan  was  extended  in  1883  to  include  the  removal  of  a  bar  in  the 
harbor,  and  in  1888  to  provide  for  the  addition  of  works  intended  to 
P^vent  the  dredged  channels  from  filling. 

The  amonnt  expended  to  June  30,  1889,  was  $15,650.  The  condition 
^?8  a«  follows — about  the  same  as  in  18s8 — viz:  A  channel  120  feet 
^^deand  10  feet  deep  was  excavated  through  the  bar  at  the  mouth 
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and  the  bar  in  tlie  h<irbor  was  excavated  to  a  depth  of  10  feet  and  a 
width  of  from  80  to  300  feet. 

The  channel  through  the  bar  at  the  month  had  filled  in  on  one  side 
BO  that  its  width  was  reduced  from  120  to  90  feet;  the  depth  remained 
10  feet. 

During  the  year  ending  Jane  30, 1890,  $2,850  were  expended,  making 
a  total  ot:  $18,500  expended  to  June  30,  1890. 

The  channel  at  the  spit,  which  forms  the  month  of  the  creek,  was 
widened  daring  the  year  to  130  feet,  and  at  the  tarn  just  below  to  300 
feet. 

A  dike,  to  arrest  the  sand,  80  feet  in  length  has  been  built  on  the  in- 
side of  the  spit,  and  another  on  the  outside  160  feet  in  length.  Thea 
wattling,  to  prevent  the  waves  from  breaking  through  the  spit,  haa 
been  repaired  for  the  length  of  212  feet. 

July  1,  1889,  amount  available L $2,850. OM 

July  1,  181)0,  amount  expended  daring  fiscal  y^ear,  exnlusive  of  liabilities 
outstanding  July  1,  18a9 , 2,850. 

Amount  appropriated  by  act  of  September  19,  1890 3, 000. 

C  Amount  (estimited)  required  for  completion  of  existing  project 13,080.^^ 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  6.) 

7.  Totusky  River^  Virginia. — ^The  obstructions  to  navigation  in  th^ 
river  consisted  of  two  bars,  one  at  its  mouth,  which  forms  a  part  of  tkziz 
wide  flat  between  the  outlet  of  the  river  and  the  navigable  channel  ^ 
the  Rappahannock,  having  a  least  depth  of  4^  feet,  and  the  othe 
about  2^  miles  above  the  mouth,  known  as  Booker's  Bar,  having  a  ri^ 
ing  depth  of  3  feet. 

Up  to  August  2,  1882,  the  date  of  the  last  appropriation,  $10,0C1^ 
were  appropriated.  This  sum  has  been  expended  in  building  and  r  ^ 
pairing  a  longitudinal  dike  2,117  feet  in  length,  the  effect  of  which  h] 
been  to  scour  out  the  channel  at  Booker's  Bar  to  a  depth  of  3^  feet 
low  water. 


\ 
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Amount  (estimated)  required  for  completion  of  existing  project  ...« ....      $i2f(P€H 
Submitted  in  compliance  with  requirements  of  sections  2  of  nver  and 
harbor  acts  of  1866  and  I8G7. 

(See  Appendix  L  7.) 

8.  Mattaponi  River ^  Virginia, — This  stream  empties  into  York  River, 
at  West  Point,  Va.  It  is  navigable  at  low  water  as  far  as  Walkerton, 
40  miles  above  West  Point,  for  vessels  drawing  9  feet.  Small  steamers 
can  go  as  far  as  Aylett's,  12  miles  farther,  and  it  can  be  made  navigable 
for  barges  to  Mund^^'s  Bridge,  26  miles  above  Ayletf  s.  Before  the  com- 
mencement of  the  improvement,  the  river  was  obstructed  by  three  or 
four  bars,  and  by  snags,  wrecks,  and  overhanging  trees... 

The  original  project,  based  on  a  reconnaissance  in  1875,  was  adopted 
in  1^80,  the  object  being  to  provide  a  channel  40  feet  wide  and  5^  feet 
deep  at  low  water,  by  the  removal  of  snags,  drift,  wrecks,  and  over- 
hanging trees,  and  by  dredging  through  the  bars. 

In  1884  an  examination  was  made  of  the  changes  which  had  taken 
place  in  Robinson's,  Latan^'s,  and  Line  Tree  bars :  and  in  1885,  the  proj- 
ect was  amended  to  authorize  the  construction  of  dikes  at  Robinson's 
and  Latau^^s  bars,  to  preserve  channels  to  be  dredged  with  a  bottom 
width  of  40  feet  and  depth  of  6  feet. 
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To  Jane  30,  1889,  $14,229.84  were  expended  in  8na<;ging  operations, 
and  iu  removing  wrecks,  logs,  and  oviBrbanging  trees  from  Mandy's 
Bridge  to  Robinson's  Bar  (nearly),  a  distance  of  about  34  miles,  and  in 
tbecoDstr action  of  a  portion  of  the  dikes  proposed  at  Robinson's  Bar. 

In  1883  the  obstructions  referred  to  were  removed  from  Mundy's 
Bridge  to  Aylett's^  a  distance  of  about  24  miles.  No  work  has  been 
(lone  on  this  portion  of  the  river  since  that  4' ate. 

In  1888  similar  obstructions  were  removed  from  Aylett's  to  Robinson's 
Bar  (nearly),  a  distance  of  about  10  miles. 

It  is  reported  that  snags,  trees,  and  logs  obstruct  navigation  between 
Mnudy^s  Bridge  and  Robinson's  Bar.  Some  trees  below  Indiantown 
a^so  obstruct  navigation. 

^onr  bars  between  Aylett's'and  Robinson's,  and  also  2  bars  between 
*^alkerton  and  West  Point,  none  of  which  have  ever  been  surveyed 
for  want  of  funds,  are  reported  to  require  improvement. 

Dnriog  the  year  ending  June  30,  1890,  $2,070.16  have  been  expended 
^^  the  construction  by  hired  labor  of  dikes  at  Robinson's  Bar.  The 
^^al  amount  expended  to  June  30,  1890,  is  $16,300. 

jf'^j:^!,  1889,  amount  available - : 92,070.16 

^l^y  1,  l^y  amDant  expended  during  fiscal  year,  exclusive  of 

•  \»abiUtie8  oatsUnding  July  1.  1889 |2,067.05 

•'*"Jy  1, 1890,  outstanding  liabiUties 3.11 

2,070.16 

otiDt  appropriated  by  act  of  September  19.  1890 3  OOO.dD 

^iQooDt  (estimated )  required  for  Oompletion  of  existing  project 20, 000. 00 

^obmitt^  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  8.) 

^*  Famunhy  River,  Virginia. — The  distance  from  Hanovertown  to  West 

tiint  is  59  miles.    The  least  depth  from  Hanovertown  to  New  Castle 

^^rry,  8  miles,  is  IJ  feet.    From  New  Castle  Ferry  to  Piping  Tree,  8 

'^Ues,  one  bar  only  requires  improvement  at  the  present  time.    This  is 

spring  Bar,  15J  miles  below  Hanovertown,  with  a  least  depth  of  6  feet. 

werall  the  bars  as  far  as  White  House,  about  29  miles  above  West 

^oint,  not  less  than  9  feet  can  be  carried. 

The  project,  adopted  iu  1880,  was  amended  ip  1885.    The  amended 
P^ject  provides  for  a  channel  40  feet  wide  and  from  3  to  5  feet  de^p 
fe)m  Hanovertown  to  New  Castle  Ferry,  8  miles,  and  100  feet  wide  and 
•  feet  deep  at  low- water  at  Skidmore's  and  Spring  bars. 

The  amount  expended  to  June  30,  1889,  was  $12,142.02.  Snags  and 
^erhanging  trees  were  removed  from  Hanovertown  to  Cameron's 
^^arf,  16J  miles,  parts  of  seven  wrecks  were  removed,  and  Olljfeet  of 
^ke  were  constructed  at  Skidmore's  and  Spring  bars. 
.  I^ariij^  the  fiscal  year  ending  June  30,  1890,  $2,848.81  were  expended 
^removing  dangerous  snags,  logs,  and  sunken  and  overhanging  trees 
JOD^  New  Castle  Ferry  to  Garlick's  Ferry,  15  miles;  in  repairing  the 
^ike  at  Skidmore's  Bar ;  and  in  replacing  two  mats  at  Spring  Bar.  Five 
hundred  and  sixty-six  and  one-half  linear  feet  of  pile  and  brush  dike 
^«r«  built  at  Skidmore's  Bar.  All  of  this  work  was  done  by  hired  labor. 
At  Skidmore's  Bar,  8,076  cubic  yards  of  material  were  removed  by 
yoDtract.  The  channel  at  Skidmore's  Bar  was  dredged  6  feet  deep  at 
low  water  95  feet  wide  and  about  800  feet  long.  The  center  cut  was 
n»ade7  feet  deep  and  35  feet  wide. 
The  total  expended  to  June  30, 1890,  is  $15,490.83. 


^ 


*  1 18    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

July  t,  1889,  amount  available |2, 857.fi 

February  18,  1890,  "cash  deposited  with  Treasurer  United  States..,. 4. 4 

2,862.4 
July  1, 18^0,  amount  expended  during  Rscal  year,  exclnsiye  of 

liabilities  outstanding  July  1,  1^89 $2, 846. 08 

July  1,  1890,  outstanding  liabilities 7.19 

2,853.5 

July  1,  1890,  balance ayailable ./ b,] 

Amount  appropriated  by  act  of  September  19',  1890 «...      3,000.( 

Amount  available  for  Ascal  year  ending  June  30, 1891 3,009. 1 


1 


Amount  (estimated )  required  for  completion  of  existing  project 10, 000.  ( 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(•  See  Appendix  L  9.)  - 

10.  York  River  J  Virginia, — The  Pamanky  and  Mattaponi  rivers  anil 
at  West  Point  to  form  York  River,  which  flows  in  a  southeasterly  court 
for  41  miles  and  empties  into  Ghesajteake  Bay.  Its  average  widt 
as  far  as  Yorktown,  a  distance  of  26  miles,  is  1^  miles. 

Prior  to  the  commeiicetnent  of  the  present  improvement  navigatic 
was  obstructed  by  two  bars ;  one  at  West  Point  2.1  miles  in  iengt. 
with  a  ruling  depth  of  16^  feet  at  low  water;  the  other  at  Potopotae 
Creek,  8^  miles  below,  with  a  ruling  depth  of  18^  feet  at  low  wata 
With  the  exception  of  these  two  bars  the  depth  of  the  channel  was  i^ 
less  than  20  feet.  "" 

The  original  project  for  the  improvement  of  the  river  was  adopted 
1880,  the  object  being  to  provide  a  channel  22  feet  deep  at  low  waC 
and  100  feet  wide  through  both  bars  and  also  a  basin  of  the  sav 
depth  opposite  the  wharves  at  West  Point  and  connecting  with  t^ 
channel.  Since  the  commencement  of  the  work  in  1880  the  trade 
West  Point  has  largely  increased,  and  the  depth  of  22  feet  at  low  wai* 
in  the  channel  does  not  answer  the  present  demands  of  navigatic 
Steamers  now  load  at  West  Point  drawing  24  f*  et. 

The  amount  expended  to  June  30,  1889,  was  $126,310.95,  which  p* 
vided : 

(1)  A  channel  through  West  Point  Bar  for  a  distance  of  about  11,^ 
feet,  with  a  width  varying  from  161  feet  to  257  feet,  and  a  depth,  ex(^ 
sive  of  the  center  cut,  of  not  less  than  22  feet  at  mean  low  water. 

In  January,  1890,  the  ruling  depth  in  the  channel,  exclusive  of  C: 
center  cut,  was  19  leet  at  low  water. 

Under  the  modification  of  the  project,  January  4,  1889,  a  out  40  f^ 
wide  in  the  centre  of  the  channel  was  dredged  a  distance  of  abc: 
12,120  feet  through  the  bar,  to  admit  the  passage  at  low  water  of  ves^ 
drawing  24  feet.  The  ruling  depth  in  this  cut  in  January,  1890,  ^ 
20.6  feet. 

(2)  A  channel  through  Potopotank  Bar  105  feet  wide  and  22  feet  d^ 
at  low  water.  In  January,  1890,  the  depth  varied  from  20.8  feet  to  15- 
feet  at  mean  low  water. 

The  ouly  dredging  at  this  bar  was  done  in  1881. 

These  channels  have  not  a  width  and  depth  sufficient  tosvccommod^ 
the  present  trade  of  York  River,  which  consists  of  freight  brought  ^ 
rail  to  West  Point  to  be  shipped  to  foreign  and  domestic  i)orts. 

The  dredging  under  the  appropriation  of  August  11, 1888,  was  caJ 
pleted  in  February,  1889. 

Observation  during  previous  years,  and  also  examination  in  189 


• 
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indicate  tbat  silting  will  reduce  the  depth  on  the  bar  at  West  Point  to 
15^  feet,  anlej«8  the  <ieposits  are  removed  by  dredging  or  prevented  by 
tbe  construction  of  longitudinal  dikes. 

Silting  occurs  much  less  rapidly  at  Potopotank  Bar. 

Tbe  total  amount  expended  to  June  30, 1890,  is  $127,489.27. 

Jnly  1,1889,  amoant  available $2,439.  05 

Jaly  1, 1890^  amoiiDt expanded dariog  fiscal  year,  exclusive  of 

liabilities  outijtaudiDg  Jnly  1,  1889 $1,138.32 

Jaly  1, 1890,  outstanding  Habilities 40.00  , 

1,178.32 

''oly  1, 1890,  balance  available 1,260.73 

^uant appropriated  by  act  of  September  19,  1890 30,000.00 

Am«ant  available  for  fiscal  year  ending  June  30, 1891 31,260. 73 

1  Amount  (estimated)  required  for  completion  of  existing  project 97, 250. 00 

^  ^nbmitted  in  compliance  with  requirements  of  sections  2  ol  river  and 
'       harbor  acta  of  1866  and  1867. 

(See  Appendix  L  10.) 

II.  GhieJcahominy  River,  Fir^nia.— Before  improvement,  the  obstruc- 
"ods  below  Windsor  Shailes  consisted  of  three  bars  near  that  point, 
^^on  which  the  depth  was  from  4  to  5  feet  at  low  water,  and  a  bar  at  the 
^uth  of  the  river  upon  which  the  depth  at  low  water  was  from  11  to 
^  feet    The  project,  as  amended  in  1882,  provides  for  dredging  chan- 
elsfroin  100  to  150  feet  wide  through  Windsor  Shades,  Old  Fort,  and 
Iiid'8  bars  to  a  depth  of  not  less  than  8  feet  at  low  water,  and  for 
vedgiug  a  channel  through  the  bar  at  the  mouth  with  a  width  of  200 

^t  and  a  depth  of  from  14  to  15  feet  at  low  water. 

Up  to  June  30,  1889,  $1^0,927.12  had  beea  expended.    Channels  of 

je  required  width  and  depth  were  dredged  through  the  bar  at  the 

loath  and  at  Windsor  Shades,  and  also  through  the  upper  and  lower 
•■ortions  of  Old  Fort  and  Binn's  bars.  ^ 

The  channel  at  Windsor  Shades  had  been  reduced  in  width  on  June 

\  188$,  to  about  75  feet  by  filling  at  the  sides,  and  the  channel  at  Binn's 
-Kar had  narrowed  to  about  160  feet.  The  depths  remained  as  dredged 
«i(!eptat01d  Fort,  which  has  filled  to  some  extent. 

baring  the  year  ending  June  30,  1890,  $572.88  were  expended,  mak- 
Mij:  a  total  to  that  date  of  $2 1^500. 

During  the  fiscal  year  ending  June  30, 1890,  the  channel  at  Lower  Old 
^'ort  Bar,  sometimes  called  Osborne's  Bar,  was  completed,  as  far  as  the 
^nds  would  permit,  to  a  dei)th  of  9  feet.  The  channel  was  60  feet  wide 
«>r  a  length  of  350  feet,  and  30  feet  wide  for  a  farther  length  of  450  feet. 

Ouly  105  feet  of  the  length  and  30  feet  in  width  were  dredged  in  1890 
tocofupiete  the  contract. 

jrjjy  1,1889,  amount  available $477.82 

•^  1|  1890,  amount  expended  daring  fiscal  year,  exclasive  of  liabilities 
**«^f«taDding  Jnly  1,  1I:J89 477.82 

^^^t  appropriated  by  act  of  September  19, 1890,. 2,f>00.00 

/  ^^onnt  (estimated)  required  for  completion  of  existing  project 5, 000. 00 

/'  ^^tuitted  in  compliance  with  reqniremeuts  of  sections  2  of  river  and 
^^rbor  acts  of  1866  and  1867. 

^^ee  Appendix  L  11.) 

;^^»  Staunton  River ,  Virginia. ,  (a)  Between  Brook  Neal  am,d  Randolph. — 
fjj^^te  improvement  the  river  could  be  navigated  only  by  bateaux 
^^^iug  1  foot  of  water.  Numerous  rock  ledges,  sand-bars,  and  rapids 
^^*lrr€Kl  between  reaches  of  deeper  water  well  adapted  to  navigation. 
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The  project  for  improvement  between  Brook  Neal  and  Kandolp 
tion,  31  miles  below,  on  the  Kichmond  and  Danville  Kailroa 
adopted  in  1879,  the  object  being  to  secure  a  navigable  channel  i 
than  35  feet  Wide  and  2  feet  deep  at  low  water  through  the  vsaii 
structions. 

The  amount  expended  upon  this  portion  of  the  river  to  June  3( 
is  $37,314.53.  This  expenditure  has  resulted  in  making  about 29> 
of  the  river  navigable  by  small  steamers. 

The  channel  at  White  Rock  Falls  is  now  passable  by  steame 
the  number  of  dams  designed  has  not  yet  been  completed. 

Jaly  1,  1889,  atnonnt  available $i 

Feboary  18,  1890,*  casb  deposited  with  Treasurer  United  States 


Jnly  1,  1890,  amoant  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 $2,280.35 

Jnly  1, 1890.  outstanding  liabilities 21.02 


c 


Jnly  1,  1890,  balance  available 

Amount  appropriated  by  act  of  September  19,  1890 f 

Amount  avaUable  for  fiscal  year  ending  June  30, 1891 i 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 2* 

Submitted  in  compliance  witti  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(•See  Appendix  L  12.) 

(b)  Between  Pig  River  and  Brook  Neal, — The  project  was  ado] 
1882,  the  object  being  to  secure  a  channel  for  bateaux  not  less  t 
feet  wide  and  from  l|  to  2  feet  deep  at  low  water,*  with  a  slope  ol 
surface  at  rapids  not  greater  than  10  feet  per  mile. 

The  amount  expended  to  June  30,  1889,  was  $7,000.  This  es 
ture  opened  a  channel  from  the  Virginia  Midland  Bailroad  Bridi 
distance  of  18J  miles  above.  No  work  ha^  ever  been  done  on  th 
between  the  Virginia  Midland  Grossing  and  Brook  Neal,  a  dista 
about  28^  miles. 

No  work  done  during  fiscal  year  ending  June  30, 1890,  for  1 
funds. 

February  18,  1890,*  cash  deposited  with  Treasurer  United  States ..... 

July  1,  1890,  outistauding  liabilities .....•• 

(•See  Appendix  L  12.) 

13.  Ban  River^  Virginia  and  North  Carolina. — Before  improv 
navigation  between  Madison,  N.  C,  and  Danville,  Va.,  was  obsl 
by  numerous  bowlders,  rock  ledges,  sand  and  gravel  bars,  and 
Between  these  obstructions  were  pools  or  reaches  of  navigable 

The  original  project,  adopted  in  1880,  provided  for  a  channel  r 
than  35  feet  wide,  and  not  less  than  1^  feet  deep  in  pools  and 
deep  in  the  rapids  at  extreme  low  water,  from  the  head  of  the  c 
Danville,  Va.,  to  Madison,  N.  C,  a  distance  of  49.13  miles.  It  ^ 
lieved  that  these  depths  would  give  for  six  months  of  the  year  i 
nel  not  less  than  3  leet  in  depth  through  the  Various  obstructior 

The  project  was  afterwards  modified  to  a  channel  of  not  less  t 
feet  wide  and  2  feet  deep  in  the  rapids  at  extreme  low  water, 
were  the  dimensions  excavated. 

The  amount  expended  to  June  30, 1889,  was  $50,500,  the  total 
priated. 
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Thisexpenclitnre  secnred  a  channel  of  nearly  the  dimensions  required 
6omJ)anville  to  Madison,  the  proposed  head  of  navigation.  Further 
work  J8  necessary  for  its  completion. 

The  channel  was  available  for  rafting  lumber  and  for  bateau-naviga- 
tion, except  at  extreme  low  water,  though  thei  current  was  rapid  at  sev- 
eral ghoals,  which  it  was  intended  to  remedy  by  the  construction  of  spur- 
dams. 

No  work  was  done  during  the  fiscal  year  ending  June  30, 1890,  for 
lack  of  funds. 

Febrtiary  19,  1890,"  caiih  deposited  with  Treasurer  United  States $39. 6^ 

July  1,1890,  outstanding  liabilities 1 39.63 


( Amount  (estimated)  required  for  completion  or  existing  project 7, 000. 00 

.   <  Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
{    harbor  acts  of  1866  and  1867. 

(•See  Appendix  L  13.) 

14.  Bemoving  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gatm^[\).  The  reuiovalby  contract  of  the  wrecked  barge  Amicus^  sunk 
at  Skidmore's  Bar,  Pamunky  River,  Virginia,  was  completed  on  Octo- 
ber 23, 1889. 

(2)  The  canal-boat  W.  M,  B,  Adamson^  sunk  off  the  mouth  of  Cockle's 
Creek,  in  Great  Wicomico  River,  Virginia,  was  removed  by  contract, 
<^n)p]eted  Jilay  5,  18ii0.  The  wreck  and  contents,  about  5  tons  of  coal, 
^ere  sold  at  public  auction  on  May  14, 1890,  for  »66. 

(See  Appendix  L  14.) 

^^AlHNATIONS  AND  SUBVEYS  FOR  IMPROVEMENT  TO  COMPLY  WITH 
REQUIREMENTS  OF  RIVER  AND  HARBOR  ACT  OF  AUGUST  11,  1888. 

.  It  appearing  from  the  preliminary  examination  made  by  the  local  en- 
^neer  that  the  following  localities  are  worthy  of  improvement,  and  the 
J^^Wic  necessity  therefor  being  apparent  frotn  the  facts  and  reasons  re- 
^>*ted,  which  are  concurred  in  by  the  Chief  of  Engineers,  Mr.  S.  T. 
^l>ert.  United  States  Agent,  was  charged  with  and  completed  tbeir 
^''vey,  the  results  of  which  were  transmitted  to  Congress  and  printed 
^  ^x.  Doc's,  of  the  Fifty- first  Congress,  first  session. 

^  1  Ghickahominy  Greek  (River)j  Virginia. — Printed  as  House  Ex.  Doc. 
*^;   (See  also  Appendix  L  15). 

^^  ^'  Occoquan  Creek^  Virginia. — Printed  as  House  Ex.  Doc.  75.  (See 
^  Appendix  L  16.) 

j^  ^'  Aquia  Creekj  Fir^^tnto,— Printed  as  House  Ex.  Doc.  136.    (See  also 

appendix  L  17.) 

^^HOVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  OF  NORTH  CARO- 
LINA AND  SOUTH  CAROLINA. 

ij  ^ftcer  in  charge,  Capt.  W.  H.  Bixby,  Corps  of  Engineers,  having 
w**ier  his  immediate  orders,  since  October  9,  1889,  First  Lieut.  Mason 
j^l* -Patrick,  Corps  of  Engineers;  Division  Engineer,  Col.  Wm.  P.  Craig- 

*•>  Cnqia  of  Engineers. 
^  *•  Roanoke  River ^  North  Carolina  and  Virginia. — When  placed  under 
^^^^rnmental  improvement  in  1872  this  stream  possessed  a  lO-foot 
t^^Ptb  of  channel  from  its  mouth,  62  miles  up  to  Hamilton;  thence  a 
ti  5^t  depth,  07  miles  further,  to  Weldon  (about  eight  months  per  year), 
^^H  channel  depth  being  reduced  during  the  low-water  season  to  10  feet 
^  Hamilton  and  2  feet  to  Weldon.    Over  the  whole  129  miles  the  river 
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was  more  or  less  obstracted  by  snags,  fallen  trees,  rocky  bars,  and  by 
war  obstructions. 

The  original  projects  of  1872,  as  so  far  approved,  contemplated  the 
removal  of  the  war  blockades,  a  few  rocky  bars,  and  all  sunken  logs, 
snags,  floating  and  other  obstractions,  and  the  contraction  of  the  chan- 
nel-way by  jetties  so  as  to  assure,  during  the  entire  year,  an  unobstructed 
lOfoot  navigation  up  to  Hamilton,  and  5-foot  navigation  up  to  Weldon. 
The  total  final  cost  of  this  work  below  Weldon  was  estimated  in  1872  at 
$269,000  for  a  steam-boat  channel  of  5  feet  depth  at  low  water. 

Up  to  June  30,  1889,  a  total  of  $81,456.81  had  been  spent  upon  this 
improvement,  giving  a  moderately  well-cleared  channel  over  the  entire 
length  of  the  river,  allowing  a  lO-foot  navigation  to  Hamilton  and  a 
2-foot  navigation  further  to  Weldon  all  the  year ;  and  also  a  fairly  well- 
cleared  5-foot  navigation  all  the  way  to  Weldon  during  eight  months  of 
the  year. 

During  the  fiscal  year  ending  June  30, 1890,  an  additional  $20,578.01, 
including  outstanding  liabilities,  was  sp^nt  upon  this  improvement. 

A  channel  184  feet  wide  and  5  feet  deep  at  dead  low  water  was 
dredged  through  Little  Eocky  Bar,  and  a  channel  of  the  same  dimen- 
sions is  nearly  completed  through  Big  Rocky  Bar;  the  worst  leaning 
trees  and  other  obstructions  have  been  removed  from  the  banks  and 
the  most  dangerous  rocks,  snags,  logs,  etc.,  from  the  channel. 

At  Shad  Island  Bend  a  survey  has  been  made  and  some  work  don^ 
preparatory  to  making  a  cut-ofi'at  this  point. 

After  the  improvement  is  finished,  its  proper  maintenance  may  cos^ 
from  $2,000  to  $6,000  i>er  year. 


Jnly  1, 1889.  amount  available f31,543.L 

July  1,  1890,  aiiiouut  expended  during  fiscal  year,  exclasire  of 

liabilities  outstanding  July  1,.18«9 |19,006.97 

July  1,  1890,  outstanding  liabilities 1,571.04 

20,57aOl 

July  1,  1890,  balance  available „ 10,965.  X8 

Amount  appropriated  by  act  of  September  19,  1890 25,000.  OO 

Amount  available  for  fiscal  year  ending  June  30, 1891 35,965.  'M.8 


\ 


Amount  (estimated)  require<l  for  completion  of  existing  project 131(000.  €)0 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18i>6  and  1867. 


(See  Appendix  M  1.) 

2.  Pamlico  and  Tar  Rivera^  North  Carolina, — The  Pamlico  and  T^ 
Eivers  are  difterent  portions  of  a  single  stream,  the  upper  portion  beim» 
called  the  Tar. 

When  placed  under  improvement  in  1876,  the  Pamlico  River  had  ^^ 
available  depth  of  only  3  feet  at  low  water  in  its  upper  portion,  n^^^ 
Washington.    The  Tar  Kiver  had,  during  eight  months  of  the  year,  ^^ 
available  depth  of  from  2  to  3  feet  for  49  miles  up  to  Tarborough, 
practical  limit  of  navigation.    The  channel  of  the  combined  stream 
almost  completely  obstructed  by  two  war  blockades,  and  by  floati 
and  sunken  8tumi)s  and  logs,  and  by  overhanging  trees. 

The  original  project  of  187G  (for  the  Pamlico)  and  of  1879  (for  theT»^>' 
as  since  slightly  modified  and  continued  to  date,  proposed  to  secur<^    ^ 
clear  channel  9  feet  deep  at  low  water  up  to  Washington ;  thenc^ 
channel  GO  feet  wide  and  3  feet  deep  at  low  water,  23  miles  further,  ^^  ^ 
Greenville,  and  thence  a  channel  60  feet  wide  and  20  inches  deep,    ^^ 
.miles  further,  to  Tarborongh  and  Rocky  Mount  Little  Falls.    The  fil^ 
total  cost  of  this  work  was  estimated  in  1889  at  $92,200. 


^ 
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Tip  to  June  30, 1889,  a  total  of  $64,008.53  had  been  spent  upon  Xhis 

improvement  in  secaring  a  good  channel  d.t  least  9  feet  deep  at  low 

water  and  at  loast  108  feet  wide  troni  Pamlico  Sound,  37  miles,  up  to 

Washington ;  thence  a  fair  channel  60  feet  wide  and  3  feet  deep  all  the 

year,  23  miles,  to  Greenville,  and  thence  a  similar  channel  for  eight 

moDihs  of  the  year,  26  miles,  to  Tarborough. 

Daring  the  fiscal  year  ending  Jtine  30, 1890,  an  additional  ^1,619.37, 
including  oatstanding  liabilities,  was  spent  on  this  improvement  in 
miuor  field  work,  and  in  surveys  to  be  used  In  locating  future  work. 

After  the  improvement  is  finished  its  proper  maintenance  may  cost 
from  $1,000  to  93,000  per  year. 

Jalyl,ljb89,  amount  available ^ $3,391.47 

Jnly  1, 1690,  amoniit  expended  dariog  fiscal  year,  exolasive  of 

liabilities  ootatanding  July  1, 1889 $1,517.92 

July  l.]y90,oatotandingliabUi  ties 101.45 

^ 1,619.37 

Jaly  1, 1890,  balance  ayailable ,.--      1,772.10 

Amoant  appropriated  by  a6t  of  September  19,  1890 10,000.00 

AiDoant  available  for  fiscal  year  ending  J uoe  30,  1891 11, 772. 10 


{ Amoant  (estimated)  required  for  completion  of  existing  project 14, 200. 00 

\  Sobmitt^d  in  compliance  with  requirements  of  sections  2  of  river  and 
(   harbor  acts  of  1866  and  1867. 

(See  Appendix  M  2.) 

3.  Cimtentiiia  Creek^  North  Carolina. — When  placed  ander  improvement 
in  1881  this  stream  had  a  depth  of  aboat  3  feet,  during  nine  months  of 
tlieyear,  from  its  month  in  the  Neuse  npwards  about  63  miles  to  Stan- 
lousbargh,  its  practical  limit  of  navigation ;  but  its  channel  was  com- 
pletely blocked  at  all  stages  of  water  by  sunken  logs  and  stumps,  and 
bj  floating  obstructions. 

Tbe  original  project  of  1881,  as  continued  to  date,  proposed  to  secnre 
A  safe  and  unobstructed  3-foot  navigation  over  this  distance  during  the 
^ighwater  season  of  about  nine  months.  The  final  total  cost  of  this 
*ork  was  e«ti mated  i n  1 888  at  $77,600. 

Up  to  June  30, 1889,  a  total  of  $43,378.02  had  been  spent  in  securing 
^  moderately  well-cleared  3-foot  navigation  over  the  31  miles  from  its 
'Booth  ap  to  Snow  Hill,  and  a  roughly-cleared  3foot  navigation  over  32 
^iles  farther  to  Stantonsburgh,  during  the  high -water  season. 
.  During  the  fiscal  year  ending  June  30,  1890,  an  additional  $550.50, 
i^elnding  oatstanding  liabilities,  was  spent  upon  this  improvement  for 
''liDor  field  work,  surveys,  and  office  work. 

Aft«r  the  improvement  is  finished  its  proper  maintenance  may  cost 
^DJ  $1,000  to  $3,000  per  year. 

j"jn,  1^89,  amount  avaUable 11,621.98 

7/ if  l'<*90,  amonnt  expended  during  fiscal  year,  exclusive  of 

. 'Abilities outstanding  July  1,  18o9 $497.00 

""y  I,  ltf90,  oatstanding  liabiUties 53.50 

550.50 


act  of  September  19,  1890 7,000.00 

^"^oont  available  for  fiscal  year  ending  June  30, 1891 8.071.48 


^°^^^  1, 1890,  bailee  available 1,071.48 

^^Dt  appropnated  by  a 


i 


^laonnt  (estimated)  required  for  completion  of  existing  project 25, 000. 00 

^Qb(Ditt«d  in  compliance    with  requirements  of  aectious  2  of  river  and 
Wboract«  of  1866  and  1867. 

(See  Appendix  M  3.) 
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4.  Trent  River^  North  Carolina. — When  placed  under  improvem 
1879  this  river  had  a  6-foot  to  8-foot  ronghly  cleared  navigation  fr 
month  at  New  Berne,  up  21  miles  to  Pollocksville,  and  a  light-dr 
navigation  9  miles  further  to  Quaker  Bridge*  Above  Pollocksvi 
bars,  snags,  and  trees  prevented  all  navigation,  except  occasiona 
small  flat-boats  dnrin£f  high  freshets. 

The  original  projects  of  1879  to  1889,  as  continued  to  date,  asi 
that  6  to>  8  feet  of  water  could  be  carried  at  all  stages  from  its  i 
21  miles  to  Pollocksville,  and  proposed  to  secure  a  thoroughly  c 
3-foot  navigation,  with  at  least  50  feet  channel  width  at  all  sta 
water  from  Pollocksville,  22  miles  up,  to  Trenton,  and' at  least  i 
channel  width  and  over  3  feet  depth  during  winter  stages  of  watei 
Trenton,  30  miles  up,  to  the  Narrows  above  Free  Bridge,  and  a  good 
nel  for  pole-boats  13  miles  further  to  Upper  Quaker  Bridge. 

Up  to  June  30, 1889,  a  total  of  $49,572.38  had  been  spent  in  al 
this  improvement  in  securing  a  well-cleared  channel  10  to  12  fee 
at  all  st^age^  (12  to  14  feet  at  ordinary  stages)  from  New  Berne,  1£ 
up,  to  Polloolcsville ;  thence  a  welicleared  channel  6  to  8  feet  di 
all  stages  (8  to  9  feet  deep  at  ordinary  stages)  7  miles  further  to  <^ 
Bridge  $  thence  a  well-cleared  channel  50  feet  wide  and  3  feet  dee] 
stages  15  miles  further  to  Trenton,  and  a  good  turning  basin  atTi 
In  consequence  of  this  improvement,  steamboat  navigation  hai 
permanently  established  over  the  entire  river  to  Trenton. 

During  the  fiscal  year  endii^g  June  30,  1890,  an  additional  $1 
including  outstanding  liabilities,  was  spent  on  this  improveme 
minor  field  work,  surveys,  and  office  work. 

After  the  improvement  is  finished  its  proper  maintenance  ma 
from  $1,000  to  $2,000  per  year. 

July  1|  1889,  amount  available • 

July  1,  1890,  aiuonnt  expended  during  fiscal  year,  exclusive  of 

liabiii ties  outstanding  July  1,  1H89 $752.50 

July  1,  1890,  outstanding  liabilities 54.53 

July  1,  1890,  balance  available 

Amount  appropriated  by  act' of  September  19,  1890 6 

Amount  available  for  fiscal  year  ending  June  30,  1891 5 

Amount  (estimated)  required  for  completion  of  existing  project 16 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  4.) 

6.  Neme  River ^  North  Carolina. — When  placed  nnder  improven 
1878,  this  river  had  during  nine  months  of  the  year  a  9-foot  de 
channel  from  its  mouth  40  miles  up  to  New  Berne,  thence  a  4foot 
50  miles  further  to  Kinston,  thence  a  3-foot  depth  45  miles  fort 
Goldsborough,  and  thence  a  2- foot  depth  55  miles  further  to  Smit 
this  channel-depth  being  reduced  during  the  low- water  season  to 
at  New  Berne,  2  feet  at  Kinston,  and  1  foot  at  Smithflcld.  Ov 
wlloie  190  miles  the  river  was  so  blocked  by  war  and  other  obstm 
that  navigation  was  impracticable. 

The  original  projects  of  1871  for  below  Goldsborongh,  and  o 
for  above  Goldshorough,  contemplated  the  removal  of  the  war 
ades  and  natural  obstructions  and  the  excavation  of  a  few  cat-< 
as  to  get  4.5  feet  at  low  water  all  the  year  to  Goldsborough,  and 
during  nine  months  to  Smithfield.  The  projects  of  1878,  188 
1883,  as  continued  to  date,  propose  to  remove  all  sunken  logs, 
floating  and  other  obstructions,  and  to  contract  the  channei-w 
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SO  as  to  assure  during  the  entire  year  an  anobstracted  8-foot 
ton  40  miles  up  to  New  Berne,  and  a  similar  4-foot  navigation 
.  furtlier  to  Kinston,  and  daring  nine  months  of  the  yeat  a  3- foot 
ion  100  mik'.s  further  to  Smithfield.  The  final  total  cost  of  this 
as  estimated  in  1^88  at  $374,000. 

»  June  30,  1889,  a  total  of  $233,267.77  had  been  spent  m  all  apon 
)roYement,  giving  a  moderately  well-cleared  channel  over  the 
iugth  of  the  river,  allowing  an  8- foot  navigation  to  New  Berne, 
-foot  navigation  to  Einston  all  thejear;  also  a  fair  3- foot  uavi- 
x)  Goldsborough  during  nine  months  per  year,  and  to  Smith- 
:  mouths  per  year. 

\g  the  fiscal  year  ending  Jane  30, 1890,  an  additional  $12,230.66, 
ig  outstanding  liabilities,  was  spent  in  contracting  by  jetties  a 
of  the  river  below  Einston;  in  removing  the  worst  obstractibns 
B  banks  and  from  the  channel  over  the  95  miles  of  the  river  be- 

railroad  bridge  at  Goldsborough,  and  in  making  a  cat  across  a 
ng  point  at  Spicer's  Lane  Landing  preparatory  to  the  fatnre 
1  of  this  point. 

the  improvement  is  finished  its  proper  maintenance  may  cost 
1,000  to  $6,000  per  year. 

389,  amouDt  available 114,232.23 

890,  amount  expended  during  fiscal  year,  ezclasive  of 

ies  outstanding  July  1,  1889 110,155.42 

390,  ontataudiug  liabilities 2,075.24 

12,230.66 

^,  balance  available...-. : 2,001.57 

appropriated  by  act  of  September  19,  1890 20,000.00 

available  for  fiscal  year  ending  Jane  30,  1891 22,001.57 

it  (estimated)  required  for  completion  of  existing  project 106,500.00 

ited  in  compliance  with  requirements  of  sections  2  of  river  and 
or  acta  of  1866  and  1867. 

Appendix  M  5.,) 

land  water-way  between  New  Berne  and  Beaufort^  North  Oaro- 
?he  inland  line  of  navigation  from  New  Berne  to  Beanfort  Har- 
',  Clabfoot,  Hai*lowe,  and  Newport  rivers,  was  established  by  the 
r  North  Carolina  aboat  1826,  and  was  used  thereafter  by  small 
itil  about  1856,  wb«n  its  locks  broke  down  and  the  route  was 
oed.  This  line,  about  42  miles  in  total  length,  extends  from 
)me  about  23  miles  down  the  Neuse  Uiver,  6  miles  up  Clubfoot 
$.21  miles  through  the  Clubfoot  and  Harlowe  Canal,  3.5  miles 
[arlowe  Eiver,  and  6  miles  through  Newport  River  to  Beaufort 
.  About  1880  the  line  was  re-opened  by  the  New  Berne  and 
rt  Canal  Company. 

[1  placed  under  improvement  in  1885  this  route  allowed  the  pas- 
small  boats  of  15  feet  width  and  3  feet  draught,  but  the  com- 
mas pra42tically  nothing. 

)rigiual  project  of  1883  reported  tbis  route  as  worthy  of  improve- 
)rovidiug  that  Congress  desired  to  extend  the  ali^eady  existing 
'  navigation  from  the  Chesapeake  southward,  and  estimated  the 
a  channel  80  feet  wide  and  9  feet  deep  at  $883,580,  increased  by 
t  of  a  tide-lock  and  the  canal  company's  franchise, 
odified  iiroject  of  1884  for  the  expenditure  of  the  funds  then 
>)e,  as  continued  to  date,  proposed  to  widen  and  deepen  Harlowe 
so  as  to  secmre  a  through  channel  of  5  feet  depth  at  mean  low 
md  of  30  feet  bottom  width  from  the  mouth  of  Harlowe  Creek 
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upwards  3.25  miles  to  its  head,  aud  to  ase  the  remaining  funds  niK> 
simi]}ir  works  upon  Clubfoot  River.  The  tx)tal  final  cost  of  this  latte?-:! 
project  (including  also  the  continuation  of  the  same  work  through  tl^^ 
canal)  was  estimated  in  1886  at  $92,000. 

Up  to  June  30,  1889,  a  total  of  $24,242.45  had  been  spent  in  all  apc^xi 
this  improvement,  on  necessary  surveys,  in  removing  the  worst  logs  aim  d 
stamps  from  the  existing  channel,  in  dredging  an  excellent  chanik^l 
;  13,000  feet  long,  30  feet  wide,  and  5  feet  deep  at  low  water  through  the 
worst  portions  of  Harlowe  Creek,  thus  securing  a  far  better  navigation 
through  this  creek  than  exists  through  the  New  Berne  and  Beaufort 
Canal,  to  which  it  leads. 

During  the  fiscal  year  ending  June  30, 1890,  an  additional  $2,360.67, 
including  outstanding  liabilities,  was  spent  in  additional  dredging  near 
the  mouth  of  Harlowe  Creek,  in  repairs  of  sheet  piliiag,  in  office  duties 
and  minor  work.  » 

Further  work  is  postponed  to  await  action  on  the  part  of  the  owners 
of  the  canal  as  to  its  cession  or  sale. 

After  the  proposed  channel  is  opened  its  proper  maintenance  may 
cost  from  $1,000  to  $3,000  per  year. 


1 


July  1, 1889,  amotmt  available : |10,757. 

Jaly  1, 1890,  amount  expended  during  fiscal  year,,  exclusive  of 

liabilities  outstanding  July  1,  1889 $2,355.67 

July  1, 1890, ontstandinir  liabilities 5.00 

■  ^  2,360. 

July  1,  1890,  balanoe available 8,396. 

Amount  (estimated)  required  for  completion  of  existing  project 57, 000.  O^ 

Submitted  incompliance  with  requirements  of  sections  2  of  river  and 
harbor  act«  of  1866  and  1867. 

(See  Appendix  M  6.) 

7.  Harbor  at  Beaufort^  North  Carolina, — This  harbor,  at  the  eastetr*^ 
terminus  of  the  Atlantic  aud  North  Carolina  Railroad,  is  the  only  harbc^-^ 
of  any  importance  between  Chesapeake  Bay  and  Wilmington,  N.  C,  ^ 
distance  of  over  300  miles. 

When  placed  under  improvement,  in  1880,  it  possessed  a  bar  entranc^s^ 
of  15.3  feet  least  depth  at  mean  low  water,  with  an  average  rise  and  fat^* 
of  tide  of  3  feet.    At  this  time,  however,  the  northern  entrance  w^^ 
rapidly  deteriorating;  its  width,  measured  from  Fort  Macon  Point  r^ 
Shackleford  Point,  having  increased  600  feet  between  the  years  }^^z. 
and  1880,  and  900  feet  more  between  the  years  1880  and  1881,  and  it 
bar  having  rapidly  and  proportionally  shoaled.     From  the  bar,  the  ha 
bor  possessed  a  channel  of  25  feet  depth  upwards  for  3.7  miles  to  th 
Atlantic  and  North  Carolina  Railroad  Wharf  at  Morehead  City,  and 
branch  channel  of  9  feet  depth  for  six-tenths  of  a  mile  up  to  Bulkhea 
Channel,  and  of  2  feet  minimum, depth  for  six-tenths  of  a  mile  furtbt^^ 
to  the  wharves  of  Beaufort  City,  where  coasting  vessels  had  a  g< 
wharfage  of  7  feet  depth  and  1,800  feet  length. 

The  projects  of  1881, 1882,  aud  1884,  as  continued  to  date,  propose^  ^ 
to  secure  this  harbor  by  stopping  further  erosion  of  the  sand-banks  ^^Z^ 
Shackleford  Point  and  Fort  Mtvcon  Point,  and  thus  stopping  furth€=:^^ 
deterioration  of  the  bar  entrance,  and  proposed  to  open  a  5-foot  chann-"^^ 
100  feet  wide  to  Beaufort  Citv.  The  total  final  cost  of  this  work  wj 
estimated  in  1887  at  $103,000. 


Up  to  June  30, 1889,  a  total  of  $101,972.62  had  been  spent  in  all  upc^^ 
this  improvement  in  successfully  stopiung  the  erosion  of  Shacklefoit^^ 
Point  and  Fort  Macon  Point,  in  arresting  the  shoaling  on  this  bar,  ^  ^ 
building  catch-sand-fences  at  Shackleford  Point,  in  cutting  a  narrc^ 
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cfaaouel  throagh  tbe  shoal  in  front  of  Beaufort  City,  and  in  making  a 
careful  sarvey  of  tbe  present  condition  of  the  harbor  entrance  prepara- 
toiy  to  the  definite  location  of  fatare  work. 

Duriofc  the  fiscal  year  ending  Jnne  30, 1890,  an  additional  $20,061.81, 
JDcIodiDg  outstanding  liabilities,  was  spent  in  strengthening  existing 
jetties,  in.bnilding  and  raising  catch* sand-fences  and  shore  revetments 
at  Sbackieford  Point  and  Fort  Macon  Point,  in  completing  the  cut 
acro^  the  Beaufort  City  Shoal  (leaving  the  channel  everywhere  from  25 
to 50  feet  wide  and  5  feet  deep  at  low  water),  in  office  and  minor  field 
work. 

This  improvement,  once  thoroughly  finished,  should  be  compara- 
tively permanent. 

Jnly  1, 1889,  amoant  available $23,027.38 

JqI?  1, 1890,  amoant  expended  daring  iiscal  year,  exolnsive  of 

liabilities  ODtsUndhig  July  1,  1889 $19,887.34 

July  1, 1890,  ontetanding  liabilities 174.47 

20,061.81 

Jalyl,  1890,  balance  available 2,965.57 

AiDODDt  appropriated  by  act  of  September  19,  1890 15,000.00 

r 

AmoQDi  available  for  fiscal  year  ending  June  30, 1891 17,965.57 

( Amount  (estimated)  required  for  completion  of  existing  project ^,  000. 00 

{Sabmitted  in  compliance  with  reqniremebts  of  sections  2  of  river  and 
(    harbor  acts  of  1866  and  1867. 

(See  Appendix  M  7.) 

8.  Inland  waterway  between  Beau/art  Harbor  and  New  River ^  North 
Carolina. — When  placed  under  improvement,  in  1886,  there  was  a  chan- 
nel 18  inches  deep  at  low  water  from  Beaufort  to  the  town  of  Swans- 
borough,  on  White  Oak  River ;  thence  a  3-foot  depth  at  mid-tide,  6  miles 
further  to  Bear  Inlet  and  Creek ;  thence  a  6-inch  depth  at  low  watcB^ 
11  miles  further  to  New  River,  whence  boats  of  5  feet  draught  could  pro- 
ceed 21  miles  further  to  the  town  of  Jacksonville. 

Tbe  original  project  of  1885,  as  continued  to  date,  recommended  the 
establishment  of  a  channel  of  at  least  3  feet  depth  at  low  water  from 
Beaufort  to  Swansborough.  The  total  final  cost  of  this  work  was  esti- 
mated in  1887  at  $50,000. 

Up  to  June  30, 1889,  a  total  of  $14,595.06  had  been  spent  in  all  upon 
this  improvement  in  securing  a  channel- way  of  at  least  40  feet  width 
and  of  3  feet  depth  at  high  water  from  Beaufort  to  Swansborougli. 
.  Duripg  the  fiscal  jear  ending  June  30,  1890,  an  additional  $42.83, 
ioclndiog  outstanding  liabilities,  was  spent  in  office  duties  and  minor 
^ork,  no  field  work  being  advantageously  possible  with  the  small 
an^oant  of  funds  available. 

Government  property  was  stored  and  cared  for  at  Beaufort,  N.  C. 

This  improvement, .  once  Chproughly  finished,  should  be  compara- 
tively permanent. 

•{«lyl,  1889,  amouDt available 1404.94 

■'oly  1, 1890,  amoQDt  expended  daring  fiscal  year,  exclasive  of  liabilities 
otttetandiug  July  1, 1889 42.8:? 

%  1, 1890,  balance  available 302.11 

^onnt  appropriated  by  act  of  September  19, 1890 15,000.00 

Amoant  ayaiiable  for  fiscal  year  ending  Jane  30,  1891 15,362.11 

,                                   /  • — — — 

^mnnt  (esti mated)  required  for  completion  of  existing  project 20, 000. 00 

oQbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 

(    Wbor  acts  of  1866  and  1867. 

(See  Appendix  M^  8.) 


1 
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9.  New  River y^North  Carolina.— ^Whcxi  placed  niider  improvement  in 
1882  this  river  bad  very  poor  fiiciJities  for  transporting  goods  to  market. 
Its  outlet  to  the  ocean  was 'blocked  by  an  oyster-rock  barricade,  throngh 
which  there  existed  ouly  a  long  and  very  crooked  channel  of  50  feet 
width  and  3  feet  depth  at  low  water. 

The  original  project,  as  continued  to  date,  proposed  to  secure  a  150- 
foot  channel  5  feet  deep  at  low  water  from  the  upi>er  river  to  the  ocean 
by  dredging.  The  total  final  cost  of  this  work  was  estimated  in  1885 
at  $40,000. 

Up  to  June  30, 1«89,  a  total  of  $18,532.40  had  been  spent  in  all  upon 
this  improvement  in  replacing  the  long  and  crooked  channel  by  a  shorter 
and  straighter  channel  of  at  least  40  feet'  bottom  width  and  3.5  feet 
depth  at  low  water. 

This  new  channel  was  used  daily  by  the  craft  entering  New  Biver 
from  the  ocean,  and  was  deepening  under  the  scour  of  the  river  and 
t^dal  currents. 

During  the  fiscal  year  ending  June  30, 1890,  an  additional  $655.69, 
including  outstanding  liabilities,  was  spent  upon  this  improvement  in 
office  work,  in  surveys,  in  minor  field-work,  and  the  partial  construction 
of  an  oyster-shell  'dike  500  feet  long,  to  close  Cedar  Point  Creek,  just 
below  the  south  mouth  of  Cedar  Brush  Marsh  Cut. 

This  Improvement,  once  thoroughly  completed,  should  be  compara- 
tively permanent. 

July  1,1889,  amount  available $4,467.51 

July  1, 1890)  amount  expended  (luring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 $213.82 

July  1, 1890,  outstanding  liabilities 441.87 

655.69 

July  1,1890,  balance  available 3,811.82 

^niount  appropriated  by  act  of  September  19,  1890 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 8, 811. 82 


\ 


Amount  (estimated)  required  for  completion  of  existing  project *  12, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1*^67. 

(See  Appendix  M  9.) 

10.  Black  Biver,  North  Carolina. — When  placed  under  Improvement  in 
1886  this  river  had  a  moderately  well  cleared  channel  from  its  month 
(in  the  Cai^e  Fear  River,  14  miles  above  Wilmington)  22  miles  upwards 
to  Point  Caswell,  with  2.5  feet  depth  at  low  water  and  4  feet  depth  at 
high  tide,  thence  a  roughly  cleared  navigation  48  miles  further  to  near 
Lisbon,  with  2.5  feet  depth  during  nine  months  per  year,  and  with  6 
feet  depth  during  six  months  i>er  year. 

The  original  project  of  18S5,  as  continued  to  date,  proposed  to  secure 
a  fairly  cleared  natural  channel  over  the  entire  river,  from  its  mouth  up 
70  miles  to  near  Lisbon,  then  a  4-foot  channel  below  Point  Caswell,  and 
then  an  improved  channel  through  the  narrows.  The  total  final  cost 
of  this  work  was  estimated  in  1885  at  $33,500. 

U[>  to  Juno  30,  1889,  a  total  of  $2,377.24  had  been  spent  upon  this 
improvement  in  the  removal  of  the  worst  obstructions  over  the  entire 
river. 

During  the  fiscal  year  ending  June  30,  1890,  an  additional  $519.61, 
including  outstanding  liabilities,  was  spent  in  removing  the  worst  ob- 
structions from  the  banks  and  from  the  river  channel,  in  office  duties, 
and  in  minor  field-work. 
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After  this  improvement  is  fiDished  its  proper  maintenance  may  cost 
from  11,000  to  $3,000  per  year. 

JoJy  1,1889,  amonut  available 1..        |622.76 

Jnly  1, 1890,  amoant  expended  daring  fiscal  year,  exclusive  of 

liabilities  oatetaoding  Jaly  1, 18d9 1501.28 

Joly  1, 1890,  onteUnding  liabilities 18.33 

519. 61 

Jolyl,  1890,  balance  available 103. 15 

( Amoont  (estimated)  req  aired  for  completion  of  existing  project 30, 500. 00 

<  Sabipitt«d  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  lt9G6  and  1807. 

(See  Appendix  M  10.)  • 

11.  Cape  Fear  River,  North  Carolina. — Above  Wilmington. — When 
placed  onder  improvement  in  1881  the  Cape  Fear  Eiver  above  Wil- 
mington was  navigable  during  the  nine  months  of  the  year  from 
Wilmington  116  miles  upwards  to  Payetteville,  bnt  the  channel  for 
the  npper  75  tniles  was  badly  obstracted  by  Jogs,  snags,  overhang- 
ing trees,  and  shoals,  and  for  the  npper  66  miles  it  was  fall  of  shoals  on 
which  there* was  not  more  than  12  to  14  inches  of  water  daring  the  low- 
water  season.  At  that  time  the  navigation  was  owned  by  private  par- 
ties. 

The  original  project  of  1881-'82,  as  continned  to  date,  proposed  to  bay 
oQt  the  private  owners  of  the  river  for  tlO,000,  then  to  clear  ont  its  nat- 
ural obstractions,  and  to  farther  provide  a  continaous  channel  over  its 
npper  66  miles  by  dredging  and  by  artificially  contracting  its  water-ways 
throogh  at  least  thirty-two  shoals.  The  total  cost  of  this  work  was  es- 
timated in  1885  at  $480,000  for  a  3fdbt  actual  channel  depth  up  to 
Fajetteville  during  eleven  dr  twelve  months  of  the  year. 

Up  to  Jane  30, 1889^  a  total  of  $83,332.31  had. been  spent  in  all  upon* 
this  iniprovement,  giving  a  moderately  well  cleared  channel  over  the 
vhole  length  of  the  river,  a  moderately  good  4-foot  continuous  channel 
daringtbeentire  year  from  Wilmington,  46  miles  to  Kelly's  Oove;  thence 
a  similar  3-foot  channel  27  miles  further  toElizabethtown,  and  thence  a 
^foot  channel  80  feet  wide  42  miles  further  to  Fayetteville,  increased  to 
Woot  depth  from  Wilmington  to  Fayetteville  during  nine  months  of 
the  year. 

Dnriog  the  fiscal  year  ending  June  30, 1890,  an  additional  $4,638.95, 
incloding  outstanding  liabilities,  was  spent  in  maintaining  the  existing 
channel,  in  completing  surveys  of  shoals  above  Blizabethtown,  in  guar- 
ding lock,  and  in  building  the  same  into  jetties  at  various  shoals  in 
^  river. 

^ork  was  stopped  in  October  on  account  of  winter  high  water  and- 
the  near  exhaustion  of  funds. 

After  this  improvement  is  completed  its  proper  maintenance  may 
coBtfrom  $1,000  to  $3,000  pir  year. 

•{»]y  1 1889,  amonnt  available 1 $4,917.69 

Jttly  1,1890^  amoont  expended  dnring  fiscal  year,  excloeive  of 

J;»bilitieg  oat«tanding  July  1, 1889 $4,558.49 

%  1,1890,  outstanding  liabilities 80.46 

4,638.95 

J»'jU890, balance  available.... 278.74 

Amonirt  appropriated  by  act  of  September  19, 1890 15,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 15,278.74 

£50  90^-«--9 
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Amount  (estimated)  required  for  completion  of  existing  project.. |173,00( 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  11.) 

12.  Oape  Fear  River^  North  Carolina, — At  and  below  Wilmingtof 
When  placed  under  improvement  in  1829  the  Gape  Fear  River  be 
Wilmington  had  three  bar  entrances  with  least  depth  as  follows :  Ab 
9  feet  at  the  Baldhead  Ohannel,  9  feet  at  the  Bip  Channel,  and  10 1 
at  New  Inlet  Channel,  these  bars  being,  respectively,  9,  6,  and  2  m 
below  the  point  which  was  th^n  the  head  of  the  river's  delta.  Fi 
the  head  of  this  delta  20  miles  up  to  Wilmington  there  were  6ev< 
shoals  with  a  least  depth  of  7.5  feet  at  low  water. 

The  original  projects  of  1827  to  1847  proposed  to  improve  the  nppei 
miles  by  dredging  and  by  jetty  contraction  of  the  channel.  Two  h 
dred  and  three  thonsand  two  hnndred  and  four  dollars  and  fifty-nine  ce 
was  spent  during  this  time  in  increasing  the  depth  upon  the  she 
to  9.5  feet  at  low  water,  equal  to  that  at  the  bar  entrances.  At  or  ab 
this  time  the  shore  at  Fort  Caswell,  opposite  Baldhead  Point,  was  i 
tected  by  stone  jetties,  under  an  appropriation  for  the  preservatioi 
fortifications. 

The  projects  of  1852  to  1857  proposed  to  deepw  the  water  at 
main  entrance  by  jetties  at  Baldhead  Point  and  by  jetty  and  dike 
structions  between  Zeke's  Island  and  Smith's  Island,  near  New 
let,  and  suggested  the  possible  future  necessity  of  closing  New  In 
One  hundr^  and  fifty-six  thousand  two  hundred  and  ninety-six  ( 
lars  'and  twenty-six  cents  was  spent  during  this  time  upon  these  woi 
never  fully  completed  for  want  of  funds. 

The  project  of  1870  proposed  a  crib  closure  of  the  space  (4,403  i 
long)  between  Smith's  and  Zeke's  islands  (finished  in-187d)  to  prev 
further  widening  of  'ifew  Inlet.  The  projects  of  1870  to  1872  propo 
the  complete  closure  of  New  Inlet  (begun  in  1875  and  finished  in  18 
in  order  to  deepen  the  water  at  the  main  (Baldhead)  bar  entrance.  1 
projects  of  1872  to  1885,  as  continued  to  date,  proposed  the  extensioi 
the  New  Inlet  Dam  2  miles  further  down  the  stream,  to  prevent 
further  erosion  of  Smith's  Island  at  the  Swashes.  The  projfsct  of  1875. 
continued  to  date,  proposed  the  occasional  use  of  dredging  upon  the  oa 
bar  to  assist  the  tidal  currents  in  gradually  localizing,  straighten! 
deepening,  and  fixing  the  bar  entrances  to  obtain  first  a  12-foot  de 
at  low  water  and  then  a  14- foot  depth.  The  projects  of  1874  to  1 
for  the  20  miles  above  New  Inlet,  as  continued  to  date,  proposed  dre 
ing  and  occasional  diking  wherever  necessary  across  shoals,  so  as 
secure  first  a  12foot  channel  200  feet  wide  and  afterward  a  16-foot  cfa 
nel  270  feet  wide  at  low  water  over  this  whole  length. 

The  total  final  cost  of  this  work  under  the  projects  of  1870  to  1 
was  in  1889  estimated  to  be  $2,130,000. 

New  projects  of  1889  (see  Appendix  M  22,  Beport  of  Chief  of  E] 
neers  for  1889)  have  extended  the  work  of  the  proposed  improvem 
to  obtain  a  depth  of  20  feet  at  low  water  from  Wilmington  to  the  oc 
at  a  total  increased  cost  of  $1,800,000. 

Up  to  June  SO,  1889,  a  total  of  $1,903,924.47  had  been  spent  in 
upon  the  proposed  improvements  of  1870  to  1885  with  great  succ< 
obtaining  a  15  feet  to  15.5  feet  least  depth  of  water  at  the  main  bar 
trance,  and  completing  a  channel  of  16  feet  depth,  and  at  least  185  f 
width,  28  miles  further  to  Wilmington.  This  depth,  combined  with 
average  rise  of  tide — 4.5  feet  at  the  bar  and  2.5  feet  at  Wilmington- 
^uch  that  at  that  time  vessels  loaded  to  16  feet  draught  (9.5  feet  m 
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than  in  1871)  could  readily  go  from  WilmiDgton  to  the  ocean  in  a  single 
tide  any  day  of  the  year. 

Dniiog  the  fiscal  year  ending  Jnne  30, 1890,  an  additional  $189,961.40, 
iodudiog  outstanding  liabilities,  was  spent  in  maintaining  and  deepen- 
ing the  new  channel  across  the  ocean  bar,  in  widening  the  channels 
across  the  shoals  in  the  upper  river  to  the  full  width  of  270  feet,  in 
maintaining  the  existing  channel  at  .Snow's  Marsh,  and  in  cutting  at 
this  point  a  new  channel,  which  is  shorter  than  the  old  channel,  will  be 
more  easily  maintained  and  more  easily  navigated;  Vessels  of  18  feet 
dranght  now  reach  Wilmington. 

Recent  surveys  show  successful  results  everywhere,  and  16  feet  low- 
water  depth  across  the  bar  as  well  as  In  the  river  channels. 

After  the  improvement  Ts  finished,  its  proper  maintenance  may  cost 
from  $5,000  to  $25,000  per  year  for  a  few  years,  but  tiie  improvement 
should  be  fairly  permanent. 

^1, 1889,  amouDt  available...." |201,075.53 

JqIt  1, 1890,  amoont  expended  daring  fiscal  year,  exoluBive 

of  liabilities  ootstanding  Jaly  1,  1889 9187, 599. 49 

jQly  1, 1890,  ootstandingTiabilitiea 2,361.91 

189,961.40 

Jnljll,  1890,  balance  available .' 11.114.13 

Amoont  appropriated  by  act  of  September  19, 1890 170,000.00 

Amooflt  available  for  fiscal  year  ending  June  30,  1891 181, 114. 13 

SAmoant  (estimated)  required  for  completion  of  existing  prmeot 1, 655, 000. 00 
SobmiMed  in  compliance  with  requirements  of  sections  2  of  river  and 
birbor  acts  of  18G6  and  1867. 

(See  Appendix  M  12.) 

13.  YaAkin  River^  North  Carolina, — ^The  middle  third  of  this  river^ 
Ae  portion  extending  from  the  railroad  bridge  near  Salisbnry,  64^  miles 
upward,  to  the  foot  of  Bean  Shoal,  is  the  only  portion  so  far  under  im- 
provement by  the  Gteneral  Government. 

.When  pla<^  ander  improvement  in  1880,  this  portion  of  the  Yadkin 
Biverhad  its  navigation  completely  obstructed  by  rock  ledges,  fish,  and 
inill^ams,  and  nnmeroas  shoals,  with  a  greatest  depth  of  1  foot  at 
ordinary  low  water  on  some  of  its  shoals  and  ledges. 

The  original  project  of  1879  proposed  to  secure  a  2.5  to  3-foot  steam- 
l^t  navigation  during  the  entire  year  over  the  64}  miles  above  the 
^isbary  railroad  bridge.  The  total  final  cost  of  the  work  neces- 
^ry  to  give  the  desired  depth  over  the  entire  64}  miles,  and  during 
only  mean  winter  stages  of  water  (two-thirdsof  the  year),  was  estimated 
in  1887  at  $400,000. 

Pp  to  Jnne  30, 1889,  a  total  of  $92,107.75  had  been  spent  in  all  upon 
improvement  in  securing  a  channel  of  40  to  70  feet  channel  width, 

Id  from  2  to  2}  feet  channel  depth  during  mean  winter  stages  of  water 
(dight  months  of  the  year)  from  the  Salisbury  railroad  bridge,  33  miles 
upward  to  Bailey's  Ferry. 

.  Daring  the  fiscal  year  ending  June  30, 1890,  an  additional  $4,342.73, 
jpcIndiDg  outstanding  liabilities,  was  spent  in  removing  rock  and  sand 
^^m  the  channel,  in  building  rock  jetties,  in  surveys  for  remaining 
l^rk,  and  in  minor  work.  All  work  in  the  field  was  suspended  in  Octo- 
^)  1889,  on  account  of  cold  weather,  high  water,  and  the  near  exhaus- 
faon  of  funds. 

The  improvement,  once*  thoroughly  completed^  should  be  compara^ 
^%  permanent. 
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July  1,  1889,  amount  avaiiablo $> 

July  I,  1890,  amount  expended  during  fiscal  year,  exclosiveof 

liabUities  outstanding  July  1,  1889 $4,169.73 

Jnlyl,  1890,  outstanding  liabilities 173.00 

July  1,  1890,  balance  available -, 

Amount  appropriated  by  act  of  September  19,  1690 I 

Amount  available  for  fiscal  year  ending  June  30, 1891 J 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 


(See  Appendix  M  13.) 

14.  Harbor  at  Georgetown^  South  Carolina^ — When  placed  iin< 
provement  in  1880,  this  harbor  had  an  excellent  and  well-pn 
anchorage  of  at  least  1  mile  in  length,  150  feet  width,  and  15  feet 
A  bar  of  aboat  2,850  feet  in  length  and  with  only  9  feet  depth  o: 
was  the  only  obstacle  to  an  otherwise  good  13-foot  navigatioi 
Georgetown,  13  miles  to  the  ocean. 

The  original  project  of  1881,  as  continued  to  date,  proposed  to 
a  dredged  channel  of  200  feet  bottom  width  and  12  feet  low- water 
entirely  through  the  bar.  The  total  final  cost  of  this  work  wi 
mated  in  1889  at  $44,500. 

Up  to  Jane  30, 1889,  a  total  of  $23,842.63  had  been  spent  in  al 
this  improvement,  giving  a  through  cut  entirely  across  the  bai 
12  feet  low-water  depth  and  with  a  variable  width  of  from  80  to  1< 

During  the  fiscal  year  ending  June  30, 1890,  an  additional  $34 
eluding  outstanding  liabilities,  was  spent  on  this  improvement. 

The  channel  once  thoroughly  opened  will  probably  be  perman< 

July  1,  1889,  amount  available 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1889.- 

July  1,  1890,  balance  available • 

Amount  appropriated  by  act  of  September  19,  1890 «....      i 

Amount  avail  able  for  fiscal  year  ending  June  30, 1891 i 


i 


Amount  (estimated)  required  for  completion  of  existing  project IS 

Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  14.) 

15.  Winyaw  Bay,  South  Carolma. — ^Wben  placed  under  impro^ 
in  1886  this  bay  had  only  9  feet  least  depth  upon  its  bar  entrano 
a  12-foot  channel  the  rest  of  the  way  to  Georgetown. 

The  original  project  of  1885  proposed  to  secure  a  permanent  I 
trance  from  15  to  20  feet  depth  of  water.    The  total  final  cost 
work  was  estimated  in  1885  at  $800,000  for  a  bar  depth  at  12  fei 
$2,500,000  for  a  bar  depth  of  from  15  to  20  feet)  at  low  water. 

Up  to  June  30, 1889,  a  total  of  $6,980.26  had  been  spent  up< 
improvement  in  making  necessary  preparations  for  beginning  w( 

During  the  fiscal  year  ending  June  30, 1890,  an  additional  llS^' 
including  outstanding  liabilities,  was  spent  on  this  work. 

Bids  for  the  stone  and  mattress  work  and  sheet  piling  for  the 
Jetty  and  wings  were  opened  July  24, 1889 ;  the  contract  was  av 
to  J.  8.  Howell,  of  New  York,  the  ?owe8t  bidder. 
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The  contract  provided  for  work  to  be  begun  by  November  1, 1889^ 
and  finished  iu  twelve  months  from  that  date. 

OwiDg  to  delaySyWhich  the  contractor  claims  were  unavoidable,  work 
was  Dot  actually  commenced  nntil  February  4, 1890,  and  since  that 
date  work  has  progressed  slowly. 

One  hundred  and  five  thousand  three  hundred  and  fifty-five  and 
eighty-seven  one  hundredths  feet  B.  M.  of  sheet  piling  have  been  driven 
and  1,016.69  tons  of  stone  put  in  place  on  the  Main  North  Jetty  and 
wings. 

The  channel,  once  thoroughly  oi)ened,  will  probably  retain  its  depth 
permanently.  * 

July  1, 1889,  amount  available .1 , $111,769.74 

Joly  1, 1890,  amonnt  expended  during  fiscal  year,  ezolaslve 

ofliAbilitiesoutetaDding  Jnly  1,  1889 $11,449.17 

July  1,  \m,  outofcanding  liabilities 1,598.02 

July  1, 1890,  amount  covered  by  uncompleted  contracts  made 

tWiug the  fiscal  year  ending  June  30,  1890 72,320.59 

85, 367. 78 

Julyl,l890,  balance  available 26,401.96 

Amount  appropriated  by  act  ol'  September  19, 1890 100,000. 00 

Amoant  available  for  fiscal  year  ending  June  30,  1891 126,401.96 

i  Ainonnt  (estimated)  reqoired  for  completion  of  existing  project 2, 281, 250. 00 

^SQbmitted  in  complianoe  witb  requirements  of  sections  2  of  river  and 
(   harbor  acts  of  1866  aud  1867. 

(See  Appendix  M  16.) 

■ 

EXAMfflATIONS  AND  SURVEYS  FOB  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OF  THE  RIVER  AND  HARBOR  ACT  OP  AUGUST  11, 

1888. 

The  required  preliminary  examination  of  Roanoke  Biver^  Virginia^ 
^^^ehCiarharilie  and  Eaton  FallSj  was  made  by  the  local  engineer  iu 
^^'g^  Captain  Bixby,  and  reiwrted  by  him  as  not  worthy  of  improve- 
^^t,  with  facts  and  reasons  for  such  opinion.  The  Chief  of  Engineers, 
pOQCDrriug  in  the  conclusion  reached  in  this  instance,  has  given  no 
Jjjstroetions  to  make  further  survey  with  the  view  to  its  improvement. 
Tbc  results  of  this  examination  were  transmitted  to  Congress  and 
Ppnted  as  House  Ex.  Doc.  62,  Fiftv-first  Congress,  first  session.  (See 
^^  Appendix  M  16.) 

^Examinations  and  surveys  of  the  following  localities  were  made  by 
local  engineer  in  charge,  Captain  Bixby,  and  reported  by  him  4is 
Worthy  of  improvement,  and  the  results  were  transmitted  to  Congress 
*^<1  printed  in  Ex.  Doc's,  of  the  Fifty-first  Congress,  first  session : 

1.  Fuhing  Creek^  North  Carolina, — ^Printed  as  House  Ex.  Doc.  32. 
m  also  Appendix  M  17.) 

2.  Sorth  East  River  (Gape  Fear),  North  Carolina, — Printed  as  House 
^.  Doc.  35.    (See  also  Appendix  M  18.) 

.^t  appearing  from  the  preliminary  examination  made  by  the  local  en- 
K^neer  that  Shallotte  River ^  North  Carolina,  is  worthy  of  improvement, 
^^d  the  public  necessity  therefor  being  apparent  from  the  facts  and 
Jjasong  reported,  which  are  concurred  in  by  the  Chief  of  Engineers, 
Captain  Bixby  was  charged  with  and  completed  its  survey,  the  results 
^J which  were  transmitted  to  Congress  and  printed  as  House  Ex.  Doc, 
'Oi  Fjfty.first  Congress,  first  session.    (See  also  Appendix  M  19.) 
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IMPROVEMENT  OF  LUMBER  RIVER,  NORTH  CAROLINA,  OF  WACOAMAl 
BIVER,  NORTH  CAROLINA  AND  SOUTH  CAROLINA,  AqD  OF  RIVER 
AND  HARBORS  ON  THE  COAST  OF  SOUTH  CAROLINA. 

Officer  in  charge,  Capt.  Frederic  V.  Abbot,  Corps  of  Engineers,  ba^ 
ing  under  his  immediate  orders  since  September  9,  18S9,  First  Lien 
B.  J.  Spencer,  Corps  of  Engineers ;  Division  Engineer,  Col.  Williai 
P.  Craighill,  Corps  of  Engineers. 

1.  Charleston  HarboVy  8outh  Carolina. — ^The  work  of  improvement  i 
progress  since  1878  comprises  two  jetties  composed  of  riprap  stone  res 
ing  upon  a  foundation  mattress  of  logs  and  brush  with  a  mattress  hear 
ing  wherever  deemed  advantageous. 

The  two  jetties  spring  respectively  from  Sullivan's  and  Morris  island) 
and  converge  on  curves  in  such  manner  as  to  cross  the  bar  on  parali< 
lines  about  2,900  feet  from  each  other.  The  object  of  the  work  is  I 
establish  and  maintain  a  channel  across  the  bar  of  not  less  than  21  fe« 
navigable  depth  at  mean  low  water,  where  heretofore  the  available  lo^ 
water  depth  has  not  exceeded  12  feet. 

The  total  estimated  cost  for  jetties  up  to  low  water  is  $4,380,500 ;  r 
jetties  up  to  3  feet  above  mean  low  water,  $5,334,500. 

Work  on  the  jetties  has  continued  during  the  whole  year  under  t^ 
contract  of  Grant  &  Eagan,  21,353  tons  of  riprap  having  been  deposit^ 
on  the  outer  end  of  thejiorth  jetty,  and  34,012  tons  on  the  south  jet: 
outside  of  the  maiu  ship-channel. 

This  has  raised  the  outer  3,000  feet  of  the  north  jetty  practically 
mean  Idw-water  mark,  and  5,300  feet  of  the  south  jetty  to  the  sai 
level  between  points  7,000  feet  and  12,300  feet  from  the  shore  end. 

Dredging,  under  the  contract  of  Byron  Clark  HoweU,  began  on  S^ 
tember  9, 1889,  and  continued  without  serious  intermission  till  May  ' 
1890,  when  the  plant  became  disabled.  A  new  dredge  was  suppli 
but  was  not  able  to  begin  the  work  till  after  the  end  of  this  fiscal  y^ 

The  area  on  which  there  is  less  than  9  feet  has  been  largely  dins 
ished.  The  area  of  less  than  12  feet  at  mean  low  water  has  been  < 
creased  30  acres  during  the  year.  TSo  material  changes  in  the  conditi 
of  the  jetties  are  reported  except  such  as  are  due  to  work  done  dnri] 
the  year. 

Morris  Island  has  n  ot  cut  away  at  aU.  On  Sullivan's  Island  i 
marked  changes  have  occurred.  The  two  spur-jetties  built  in  1884  f< 
the  protection  of  a  portion  of  the  shore  of  Mount  Pleasant,  are  in  goa 
condition. 

Tlie  total  expenditures  have  been  $1,598,599.68. 

With  the  idea  of  making  work  more  rapid  and  satisfactory,  a  gooi 
moderate-sized  plant  has  been  purchased  by  the  United  States,  ba 
this  was  done  so  late  in  the  fiscal  year  that  no  actual  work  has  bee 
done  with  it. 

July  1, 1889,  amount  available $76,618.^ 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1^ 124,837.73 

July  1,  1890,  outstanding  liabilities 19,712,21 

44,549.1 

July  1,  1890,  balance  available 32,068.1 

Amount  appropriated  by  act  of  September  19,  1^ 370,000. 

Amount  available  for  fiscal  year  ending  June  30,  1891 402,068. 

Amount  (estimated)  required  for  completion  of  existing  proect 2, 178, 000.  \ 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  N 1 . ) 


\ 


RIVER   AND   HARBOR   IMPROVEMENTS.  135 

2.  lumber  River ^  North  Carolina. — The  river  is  obetracted  by  logs, 
snags,  Btomps,  overhaogiug  trees,  and  in  places  by  sand-bars.  It  is 
crossed  by  a  number  of  bridges  without  draws.    Its  present  comiqerce 


The  project  contemplates  the  removal  of  snags,  logs,  and  overhang- 
ing trees  on  98  miles  below  Lnmberton,  at  an  estimated  cost  of  (35,000. 

The  river  and  harbor  act  of  Angnst  11, 1888,  appropriated  $5,000  for 
Lumber  River,  North  Carolina.  This  precludes  the  removal  of  snags, 
etc.,  OD  that  portion  of  the  river  which  is  in  South  Carolina.  This 
portion  is  likewise  obstructed  by  two  low  bridges  without  draws. 

No  work  has  been  done  during  the  fiscal  year,  as  the  exclusive  right 
to  navigate  and  improve  Lumber  River,  North  Corolina,  now  vests  in 
an  incorporated  company,  which  has  not  yet  made  a  satisfactory  transfer 
of  its  rights  to  the  United  States,  although  this  is  promised  free  of  cost. 

Several  transfer  papers  have  been  submitted,  but  have  not  met  with 
tbe  approval  of  the  Department  of  Justice.  The  last  one,  made  oiit  by 
an  officer  of  that  Department,  has  not  yet  been  received  back,  signed. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1890,  was  $2,115.77. 

Jnly  1, 1889,  amonnt  available ♦4,361.58 

•'Oly  1, 1890,  amonnt  expended  daring  fiscal  year,  ezclnsiye  of 

lUbilitiea outstanding  July  1, 1889 .' $1,467.35 

•'uly  1, 1890,  outstanding  liabUities 37.00 

1,504.35 

,  -. 

July  1, 1890,  balance  available 2,857.2ii 

AoioQDt  appropriated  by  act  of  September  19,  1890 5,000.00 

A^mooDt  available  for  fiscal  year  ending  June  30, 1891 7, 857.  *23 

C  Amooot  (eati mated)  required  for  completion  of  existing  project 25, 000. 00 

<  Bubmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(      barber  acts  of  1866  and  1867. 

(See  Appendix  N  2.} 

3.  jftn^o  Creek,  South  Carolina. — This  stream  was  much  obstructed  by 
^nagsand  overhanging  trees. 

Tbe  project  provides  for  removing  obstructions  from  the  mouth  to 
^'illiam's  Landing  for  steam-boat  navigation,  and  above  for  pole-boat 
iiavigation.    The  estimated  cost  is  $17,000. 

Darmg  the  fiscal  year  ending  June  30, 1889,  the  creek  has  been  cleared 
^D  its  moath  upwards  a  distance  of  17  miles.    Its  commerce  amounts 
to  about  $960,000.00. 
The  total  expenditures  to  June  30, 1890,  were  $3,931.72. 

Jnly  1,1889,  amount  available..- $1,465.57 

Joiy  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 1397.29 

%  1, 1890,  ontetanding  liabilities 311.92 

709.21 

%  1, 1890,  balance  available 756.36 

*«»oont  appropriated  by  aet  of  September  19, 1890 5,000.00 

Aiaonnt  available  for  fiscal  year  ending  June  30, 1891 5, 750. 36 


! 


^onnt  (estimated)  required  for  completion  of  existing  project 7, 000. 00 

^i^l>Diitted  in  compliance  with  requirements  of  sections  2  of  river  and 
C    barbor  acts  of  1866  and  1867. 

Appendix  N  3.) 
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4.  Clark  Creeky  South  Carolina, — The  creek  forms  the  southern  ipouti 
of  Lyncli^s  River.  Its  upper  end  was  entirely  choked  by  drift-wood  anc 
fallen  trees. 

The  project  provide  for  closing  the  northern  month  of  Lynches  Rivei 
and  snagging  Clark  Creek.    The  estimated  cost  is  $7,500. 

The  river  and  harbor  act  of  August  11,  1888,  appropriated  $2,600  foi 
this  creek,  this  being  the  first  appropriation.  As  much  work  has  beet 
done  as  the  funds  allowed  during  the  fiscal  year  just  ended,  but  the  im 
proved  channel  has  not  as  yet  been  carried  entirely  through.  No  ben 
efit  can  result  from  it  until  this  is  done. 

The  total  expenditures,  including  June  30, 1890,  have  been  $2,463.93 

July  1,  1889,  amount  available $1,932,4* 

July  If  1890,  amonut  expended  dnring  fiscal  year,  ezoluBive  of 

liabilities  outstanding  July  1,  1889 91,896.35 

July  I,  1890,  outstanding  liabilities 6.00 

1,902.2 

July  1,  1890,. balance  available 30.€ 

Amonnt  appropriated  by  act  of  September  19, 1690 2,500.^ 

Amonfit  available  for  fiscal  year  ending  June  30,  1891 2,530.  < 


1 


*■ 


Amount  (estimated)  required  for  completion  of  existing  project 2, 500. 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
4iarbor  acts  of  1866  and  1867. 

(See  Appendix  N  4.) 

5.  Ashley  Biver^  South  Carolina. — Ashley  Biver  is  about  40  miles 
length  and  runs  in  a  generally  southeasterly  direction.    At  its  moxM. 
the  city  of  Charleston  occupies  the  left  bank. 

The  plan  of  improvement  comprises  (I)  the  removal  of  a  shoal  at> 
place  named  Accabee,  about  8  miles, above  the  city  of  Gharlestci 
where,  svccording  to  a  survey  made  in  1873,  there  was  then  only  9  te 
of  water  at  low  tide,  and  (2)  the  removal  of  a  shoal  just  below  the  Waim  ^ 
Phosphate  Works,  where  only  6  feet  of  water  was  found  at  low  tide. 
was  proposed  to  increase  the  draught  of  water  over  these  shoals 
dredging  to  a  depth  of  from  10  to  11  feet  at  mean  low  tide,  at  an  e^ 
mated  cost  of  $5,000. 

Of  four  appropriations  made  for  this  work,  the  first  three,  aggregatm  i 
$4,500,  were  expended  in  improving  the  river  at  the  places  indicate' 
obtaining  low- water  depths  of  from  10  to  11  feet,  on  widths  of  from  lOO  i 
over  200  feet.  This  satisfactory  condition  of  the  river  has  continue 
during  the  past  fiscal  year,  for  which  reason  the  last  appropriation  c 
$1,000  made  by  act  approved  August  5, 1886,  was  held  in  reserve  ontj 
it  should  appear  expedient  or  necessary  to  expend  it.  It  is  reportec 
that  the  value  of  its  commerce  has  increased  by  $155,000,  and  the  ton 
nage  by  20,000  tons. 

The  total  amount  expended,  including  June  30, 1890,  was  $4,654. 

July  1,  1889,  amount  available $1,005.01 

July  1, 1890,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1889 159,0 

July  1,  1890,  balance  available ^. 846.0 

(See  Appendix  N  6.) 

G.  Edisto  RiveTj  South  Carolina.-'The  Edisto  Eiver  is  formed  by  th 
junction  of  the  Noi-th  and  South  Forks,  which  unite  in  the  souther 
part  of  Orangeburgh  County.  The  South  Fork,  commonly  known  a 
the  South  Edisto,  is  the  main  river. 

The  obstructions  to  navigation  consist  of  numerous  bends,  logs,  snagi 


BIVER   AND   HARBOR   IMPROVEMENTS.  137 

ovr  JiaogiDg  trees,  and  piles.  Also  of  slioals,  generally  of  sand,  but 
iu  Rome  places  of  hard  cfay  and  rock. 

The  plan  of  improvement  contemplates  the  establishment  of  a  chan- 
nel available  at  all  seasons  of  the  year,  for  rafts  and  flat-boats,  from 
the  sea,  260  miles,  to  Gnignard's  Landing. 

It  embraces  shutting  off  lateral  arms  of  the  river,  removing  shoals, 
SDs^f  logs,  piles,  and  other  obstructions.  The  cost  is  estimated  at 
133,385. 

The  work  heretofore  done  comprises  the  removal  of  a  large  number 
of  snags,  logs,  overhanging  trees,  and  piles  in  the  reaches  within  180 
miles  of  the  month  of  the  river.  The  improvement  of  several  sucks, 
the  closure  of  incipient  cut-offs  and  outlets  and  trimming  the  banks. 
This  work  has  materially  benefited  navigation  by  shortening  the  time 
aud  rednciug  the  exi)ense  of  trips. 

Work  was  resumed  iu  October,  1889.  The  improvement  was  extended 
Qp  stream  for  about  47  miles  above  the  point  at  which  previous  work 
W  stopped. 

The  total  exi)euditures  up  to  June  30, 1890,  were  $20,663.50. 

^ttly  1, 1889,  amount  available $2,709.46 

"^oly  1, 1890,  amount  expended  daring  fiscal  year,  exoluHive  of 

li«bilitie«  ontBtanding  July  1, 1889 92,372.96 

•'"ly  1,  IttK),  outstanding  liabilities 2.00 

2, 374.96 

'f«lyl,lfc90,  balance  available 334.50 

•*«»iount  appropriated  by  act  of  September  19,  1890 5,000.00 

^■**€QDt  available  for  fiscal  year  ending  June  30, 1891 5,334.50 


t 


^QiouDt  (estimated)  required  for  completion  of  existing  project 7, 385. 00 

^nbmitted  in  compliance  with  requirements  of  sections  2  of  liver  and 
harbor  acts  of  1866  and  1807. 

<See  Appendix  N  6.) 

.      7.  SalJcahatchie  River^  South  Carolina. — The  Salkabatchie  River  rises 
riiJ^Aiken  County,  South  Carolina,  and  flows  into  the  Atlantic  Ocean. 
^  be  lower  part  of  the  river  is  known  as  the  Combahee.    AlK)ve  a  point 
^^med  Hickory  Hill  the  river  was  obstructed  at  numerous  places  by 
•^iles,  logs,  trees  and  sandbars.    The  project  of  improvement  contera- 
l^iated  the  removal  of  these  obstructions  for  the  purpose  of  establish- 
ing a  continuous  channel  suitable  for  rafts  and  flat  boats  from  a  point 
^  miles  above  Toby's  Bluff  down  to  Hickory  Hill.    The  cost  of  the  proj- 
^^t  was  estimated  at  $18,000.    The  work  done  comprises  thoroughly 
Rearing  the  lower  li  miles  reach  of  the  Salkahatchie  Biver  between 
Hickory  Hill  and  the  Charleston  and  Savannah  Bailroad  Bridge,  and  im« 
Tjoring  the  reaches  from  that  bridge  to  Broxton's  Bridge.    A  substau- 
^'J^l  improvement  of  the  river  is  reported. 
'n^e  total  expenditures  to  June  30,  1890,  were  $12,754.85. 

I       .«jy  1, 188S>,  amount  avaiUble $1,472.48 

,  ,  *^J  1»  1890,  amonnt  expended  dnring  fiscal  year,  exclusive  of 

, u*bilitie8  outstanding  July  1,  1889 $1,827.33 

•'"'y  1,1890,  outstanding  liabilities 2.00 

•  *  1,229.33 

•J"'y  1.1890,  balance  available : - 243.15 

^^ooQutsppropriated  by  act  of  September  19,  1890 5. 000-  ^ 

'      Amoont  available  for  fiscal  year  ending  June  30,  1891 5.243. 15 

(See  Appendix  N  7.) 
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8.  Little  Pee  Dee  River ^  South  Carolina,— The  river  was  muclh 
stracted  by  suag8  aud  overhaugiDg  trees,  and  in  places  it  was  sat 
vided  into  several  braucbes.  Tbe  project  provides  for  removing  obstr 
tions,  and  dosing  unnecessary  branches.  Steam-boat  navigation 
provided  for  to  the  Lumber  liiver,  and  pole-boat  navigation  above 
Little  kock.    The  estimated  cost  is  150,000. 

During  the  past  fiscal  year  snags  were^removed  from  all  points  of 
river  covered  by  the  project.    Its  commerce  amounts  to  about  $34,7 

The  total  expenditures  to  June  30, 1890^  were  $4,582.78. 

July  1,1889,  amount  avaUable .' ^    $1,55^ 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1.1W89 $1,127.63 

July  1, 1890,  outstanding  liabilities 109.82 

1,23? 

July  1, 1890,  balance  available 30: 

Amount  appropriated  by  act  of  September  19,1890 5,O0( 

Amount  available  for  fiscal  year  ending  Jane  30, 1891 5, 30^ 


\ 


Amount  (enti mated)  required  for  completion  of  existing  project 40, 00< 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  N.  8.) 

9.  Oreat  Pee  Bee  Biver^  South  Carolina. — This  river  was  dangerot 
obstructed  by  snags  aud  logs.  The  project  provides  for  a  thoroug 
cleared Ofoot  navigation  up  to  Smith's  Mills,  and  a  3^-fbot  navigal 
to  Gheraw,  1 12  miles  above  the  mouth  at  all  stages  of  water.  At  o 
nary  stages  of  water  there  is  a  well-cleared  9-foot  channel  up4;o  Smi 
Mills,  aud  a  fairly  cleared  3^-foot  channel  at  low  water  50  miles  furl 
or  at  high  water  to  Gheraw.  During  the  fiscal  year  ending  June 
1890,  a  large  amount  of  snagging  has  been  doue.  Substantial  impr< 
mont  has  resulted.  The  total  expenditures  up  to  June  30,  1890,  v 
$63,841.79. 

July  1, 1889,  amount  available $12, 23 

July  1, 1890.  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1889 |9,080.70 

July  1, 1890,  outstandinir  liabilities 627.63 

9,70 

July  1, 1890,  balance  available 2,5d 

Amouut  appropriated  by  act  of  September  19, 1890 12,50 

Amonut  av&ilable  for  fiscal  year  ending  June  30,1891 15,03( 


1 


Amount  (estimated)  required  for  completion  of  existing  project 37, 50( 

Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  18G7. 

(See  Appendix  N  9.) 

10.  Santee  River ^  South  Carolina. — This  river  was  obstructed  at 
stages  of  water  by  sunken  logs,  snags,  and  floating  timbers.  Its  1 
entrance  was  narrow,  crooked,  and  shifting,  with  only  about  4  feet  de] 
at  low  tide,  and  so  situated  as  to  be  difficult  and  ez])ensive  to  impro 
The  total  final  cost  of  this  work  was  estimated  in  1886,  as  $340,500 
which  $251,300  was  for  Mosquito  Oreek,  and  $76,200  for  the  San 
liiver  proper. 

During  the  past  fiscal  year  the  contract  for  dredging  in  Mosqi 
Creek  was  completed,  as  well  as  the  work  on  a  second  drainage  di 
designed  to  prevent  the  entrance  of  ocean  water  into  the  canal. 


I 
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Up  to  JoDe  30,  1890,  $94,492.34  has  been  spent  upon  ibis  improve- 
loeot  in  o]H*niug  a  passage  at  least  30  feet  wide,  5  feet  deep  at  high 
water  from  Mosqaito  Greek  to  Winyah  Bay,  and  in  making  necessary 
sorreys  of  the  whole  improyemeut,  in  building  a  draw-bridge  over  the 
creek  iu  accordance  with  the  provisions  of  the  cession  of  the  right  of 
way^aud  iu  replacing  rice  drainage  injured  by  digging  the  canal.  The 
effect  of  this  work  upon  the  rice  interesta  in  the  neighborhood  has  been 
aud  will  be  beneficial  rather  than  detrimental. 

Jaly  1, 1889,  amount  available 16,837.63 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1889 1,579.97 

July  1,1890,  outstanding  liabilities 60.00 

11,639.97 

July  1,  lt)90,  balance  available r>,  197.e6 

AaioQDt  appropriated  by  act  of  September  19, 1890 30,000.00 

Anaoont  available  for  fiscal  year  end ing  June  30, 1891 35, 197. 66 

*  '  "     " 

-AmoQDt  (estimated)  required  for  completion  of  existing  project 216, 750. 00 

Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
Iiarbor  acts  of  1866  and  1867. 

^See  Appendix  N  10.) 

11.  Waieree  River j  South  Carolina. — ^This  river  had  a  low-water  depth 
^^  from  3  to  4  feet  from  its  month  in  the  Santee,  upward  68  miles,  to 
^amdeu,  its  practicable  limit  of  steam  navigation.  From  its  month  up- 
ward U  miles  the  river  was  completely  blocked  at  all  stages  of  water 
^<S^  SQokea  logs,  stumps,  and  by  floating  obstructions,  and  at  moderate 
^^^es  by  the  bridges  of  the  South  Carolina,  and  Wilmington.  Colum- 
bia aDd  Aagusta  Railroads  without  draws.  This  54  miles  to  Camden, 
^svigation  was  possible,  but  dangerous  except  during  high  water. 

The  original  project  proposed  to  secure  a  safe  and  unobstructed  4-foot 
^^avigation  over  this  entire  distance  at  all  stages  of  water. 

Bat  little  work  has  been  done  under  the  appropriation  of  August  11, 
^^  as  the  South  Carolina  Railroad  was  very  slow  about  putting  in  a 
^taw .^(pan,  and  the  law  prevented  any  work  until  this  had  been  ap- 
proved by  the  Secretary  of  War.    Up  to  June  30,  1890,  a  total  of 
^)770.72  has  been  spent  upon  this  improvement,  giving  a  thoroughly 
<^leared  4foot  navigation  at  all  stages  of  water  from  the  mouth  of  the 
^^er  11  miles  upward,  and  thence  a  fairly  well  cleared  4-foot  naviga- 
tion over  the  rest  of  the  river  67  miles  to  Camden. 

J*>}y  1,18H9,  amount  available $12,164.33 

ly  1, 1B90,  amount  expended  during  fiscal  year,  exclusive  of 

,V*^'Htieaout8tandingJnly  I,  1889 $4,435.05 

''^  1, 1890,  outstanding  liabilities i 583.00 

5. 018. 05 

i^y  1, 1890,  balance  available 7,146.28 

•«"Oiint  appropriated  by  act  of  September  19,  1890 12,500. 00 

^^lUii  avaUable  for  fiscal  year  ending  June  30. 1891 19, 646. 28 

(^Appendix  Nil.) 


J  ^'  Congaree  River^  South  Carolina. — This  river  had  a  low-water 
ra  *^^^  of  from  3  to  4  feet  from  its  mouth  48  miles  upward  to  the  rail- 
fj^^^  bridge  at  Colombia,  aud  thence  a  1-foot  low- water  depth  2  miles 
^^ther  to  its  head,  the  navigation  of  the  lower  47  miles  from  the  mouth 
^Pward  to  Granby  being  blocked  at  all  stages  of  water  by  the  South 
^/^^liwa  Railroad  Bridg<>,  without  a  draw, -and  by  sunken  logs,  snags, 
^Hianging  trees,  and    the   navigation  of  the  upper  3  miles  above 


*-- — 
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Granby  beiug  prevented  by  a  swift  current  and  numerons  rock-ledge 
and  bowlders. 

The  project  proposes  to  secure  a  thoroughly  cleared  channel  4  fe< 
deep  at  all  stages  below  Granby  and  a  cleared  channel  100  feet  wid 
through  the  shoals  above. 

Work  began  in  February,  1890,  at  which  time  the  approval  of  th 
Secretary  of  War  was  obtained  for  the  draw-span  of  the  South  Can 
Una  Railway  Bridge.  It  has  been  carried  on  over  the  whole  length  c 
the  river  between  Granby  and  its  mouth.  Much  good  has  resultec 
Up  to  June  30, 1890,  a  total  of  $12,910.99  has  been  spent  on  this  in 
provement,  giving  a  thoroughly  well  cleared  navigation  of  70  feet  widt 
and  4  feet  depth  at  low  water  over  the  entire  river  below  Granby. 

July  1,1889,  amonnt  available .^ $7,564.  Z 

July  1,1890,  amount  expended  during  fiscal  year,  exolusfve  of 

liabilitiesoutatanding  July  1,1889 $5,475.34 

July  1,1890,  outstanding  liabilities 438*83 

= —      5,914. 

t  ■       ^^— ^.^~— ^— _ 

July  1, 1890, balance  available 1.650. 

Amount  appropriated  by  act  of  September  19,1890 5,000. 

Amount  available  for  fiscal  year  ending  June  30, 1891 6,650. 


1 


Amount  (estimated)  reijuired  for  completion  of  existing  project 34, 50O. 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  N  12^) 

13.  Wappoo  Cuty  South  Carolina, — WappooCut  is  a  narrow,  crooks 
tidal  stream,  separating  James  Island  from  the  mainland  and  conn^ 
ing  Stouo  and  Ashley  rivers. 

The  project  comprises  securing  a  channel  CO  feet  wide  and  6  feet  d^ 
at  low  water,  training-walls  at  the  Stono  Eiver  entrance,  revetting  ^ 
banks  of  Elliott's  Out  with  stone,  making  another  cut  through  % 
marsh,  constructing  three  more  closing  dams,  and  dredging  Ashley  Ri^ 
Bar.  There  rs  practically  a  continuous  G-foot  channel  through  fs^ 
Ashley  to  Stono  River  at  low  water.  This  is  narrow  in  some  plao< 
The  total  amount  expended  to  June  30,  1890,  is  $31,354;00. 

July  1,  1889,  amount  available |1,650. 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1889 4- 

July  1,  1890,  balance  available 1,646- 

Amount  appropriated  by  act  of  September  19,  1890 10,0<H)- 

Auioaut  available-  for  fiscal  year  ending  June  30, 1891 11, 646. 

t  Amount  (estimated)  required  for  completion  of  existing  project 45, 000.  < 

s  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  N  13,) 

14.  Waccamaw  River ^  North  Carolina  and  South  Carolina. — In  18g 
this  river  was  navigable  for  12foot  draught  boats,  at  all  stages  of  wate 
from  Georgetown,  26  miles  to  Bull  Creek,  and  at  high  water  6  mile 
further  to  Buck's  Lower  Mills  Thence  for  7-foot  draught  boats  at  hig 
water  31  miles  further  to  Conway  ;  thence  it  possessed  an  obstrncte! 
channel*for  3  foot  draught  boats,  at  ordinary  winter  water,  K)9  miles  t 
Reeves  Ferry,  the  present  head  of  steam  navigation ;  thence  an  ol 
structeil  channel,  with  3  feet  depth  at  high  water,  42  miles  to  Lake  Wai 
camaw. 
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The  oommerce  of  this  river  is  estimated  to  have  been  about  $400,000 
per  year. 

The  project  provides  for  a  channel  12  feet  deep  at  all  stages  of  water 
aod  80  feet  bottom  width  flrom  the  month  of  the  river  to  Conwayboro, 
thence  a  cleared  channel  to  Lake  Waccamaw.  During  the  fiscal  year 
ending  Jnne  30, 1890,  a  large  amount  of  snagging  has  been  done.  Much 
good  has  resulted,  tip  to  June  30,  1890,  $65,175.13  ha«  been  spent  on 
this  river,  giving  a  thoroughly  cleared  channel  with  100  feet  least  width 
and  8.8  feet  least  depth  at  high  water,  7  feet  at  \ow  water,  as  far  as  Con- 
way, and  with  45  feet  width  and  3  feet  depth  72  miles  above  Conway. 

July  1,1889,  amonnt  available ." 95,436.42 

Jalyl,  1890,  amonnt  expended  dnriDg  fiscal  year,  exclusive  of 

liftbilities  outsUnding  Joly  1,  1889 $5,211.55 

July  1, 1890,  ootsUnding  liabilities 50.00 

5, 261. 55 

July  1,1890,  balance  available 174.87 

Amount  appropriated  by  act  of  September  19,  1890 12,500.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 12, 674. 87 

(  Amonnt  (estimated)  required  for  completion  of  existing  project . . : 60, 500. 00 

\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     barbor  acts  of  1866  and  1867. 

(See  Appendix  N  14.) 

15.  Removing  sunJcen^  vessels  or  craft  obstructing  navigation. — Dnring 
^bepast  fiscal  year  the  wreck  of  a  vessel,  name  unknown,  loaded  with 
^Qiis  and  shot,  was  partially  removed  from  the  South  Channel  across 
^fcarleston,  S.  C,  Bar.    Work  was  still  in  progress  at  the  end  of  fiscal 

year. 

-    (See  Appendix  N  16.) 

^LAMINATIONS  AND  SURVEYS  FQE  IMPBOTBMENT   TO  COMPLY  WITH 
BEQUIBBMBNTS  OF  BIVEB  AND  HABBOB  ACT  OF  AUGUST  11,  1888. 

U  appearing  from  the  preliminary  examination  made  by  the  local  en- 
Sifleerthat  the  following  localities  are  worthy  of  improvement,  and  the 
public  necessity  therefor. being  apparent  from  the  facts  and  reasons  re- 
ported, which  are  concurred  in  by  the  Chief  of  Engineers,  Captain  Ab- 
wt  was  charged  with  acd  completed  their  survey,  the  results  of  which 
^ere  transmitted  to  Congress  and  printed  in  Ex.  Doc's,  of  the  Fifty- 
first  Congress,  first  session : 

!•  Beaufort  River  from  a  point  3  miles  south  of  th€  toum  of  Beaufort 
^^^h  to  Coosaw  River ^  with  view  to  its  improvementy  especially  at  Brick- 
^^^  South  Carolina. — Printed  as  House  Ex.  Doc.  42.  (See  also  Ap- 
pendix N  16.) 

^*  Owendaw  and  Wando  rivers  and  other  waters  and  water-routes  con- 
^^ngBuWs  Bay  and  the  harbor  of  Charleston,  South  Carolina.-— Printed 
^  Honse  B^.  Doc.  82.    (See  also  Appendix  N  17.) 

^BOVEMENT  OF  OEBTAIN  BIVEBS  AND  HABBOBS  IN  GEOBGIA,  AND 
OP  OUMBEBLAND  SOUND,  GEOBGIA  AND  FLOBIDA. 

Officer  in  cliarge,  Lieut  O.  M.  Carter,  Corps  of  Engineers,  with  Lieut. 
fno8.  H.  Rees,  Corns  of  Engineers,  under  his  immediate  orders  since 
October  12, 1889 ;  Division  Engineer,  Col.  William  P.  Craighill,  Corps 
^r  Engineers. 
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1.  Savannah  River  and  Harbor^  Georgia, — ^The  plan  accordiDg  to  wfai 
operations  have  up  to  the  present  time  been  carried  on  in  the  Savanni 
Harbor  and  River  was  adopted  in  1873,  and  modified  and  enlarged 
1879  and  again  in  1882.  It  contemplated  the  establishment  of  a  cha 
nel  from  Tybee  Roads  to  the  city  of  Savannah,  navigable  at  high  wat 
for  vessels  of  22  feet  draught,  and  the  widening  of  the  river.  opi>osi 
the  city  to  600  feet,  of  nniform  depth  with  the  balance  of  the  cbann< 
The  cost  was  originally  estimated  at  $482,000,  and  as  amended  and  e 
larged  at  $1,212,000. 

The  cost  of  obtaining  a  channel  26  feet  deep  at  mean  high  water  fro 
the  city  to  the  sea  is  estimated  at  $3,500,000. 

In  1873,  prior  to  improvement,  the  channel  was  in  places  not  mo 
than  9  feet  deep  at  mean  low  water,  and  the  nsual  high- water  draught 
vessels  was  not  more  than  14.5  feet. 

During  the  fiscal  year  jast  closed  14,006.25  square  yards  of  log  ai 
brush  mattresses,  3,574.31  cubic  yards  of  stone,  and^  308.57  cubic  yar 
of  oyster  shells  have  been  used  in  the  oyster-bed  training- wall.  In  t: 
Fig  Island  training- wall  495.78  cubic  yards  of  brush  fascines,  5^a1 
yards  of  oyster  shells,  and  223.45  cubic  yards  of  stone  have  been  n^ 
and  350  cubic  yards  of  stone  removed  and  handled. 

Between  the  ocean  steam-ship  wharves  and  upper  fiats  crossing  31^^ 
cubic  yards  of  material  have  been  dredged.  The  hydrographic  sor^ 
of  the  river  has  been  completed  and  a  report  thereon  subnutted  toget^l 
with  a  revised  project  for  the  improvement  of  the  harbor.  The  expei 
itures  during  the  year  amounted  to  $70,357.26. 

The  total  amount  expended  to  June  30, 1890,  including  all  outstai 
ing  liabilities,  is  $1,208,122.39,  and  has  resulted  in  securing  a  navigskl 
channel  from  the  city  to  the  sea  with  a  least  mean  low- water  deptb 
feet,  a  gain  of  4  feet  since  the  work  was  begun. 

The  gain  in  navigable  depth  is  somewhat  greater  than  here  shov 
and  vessels  of  from  20  to  21  feet  draught  now  go  from  the  city  to  t 
sra  on  a  single  tide. 

The  estimated  reduction  in  freight  rates,  due  to  the  lmproveine£ 
already  executed,  is  25  per  cent.,  which  effects  an  annual  saving 
freights  alone  of  more  than  the  total  sum  of  money  exi)ended  by  t\ 
United  States  upon  the  harbor  within  the  last  ti^enty-flve  years. 

July  1,  1889,  amount  available .* $41,335- 


July  1,  1890,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1, 1£S9 

July  1,  1890,  outstanding  liabilities.... 157.44 


|37, 300. 40 

37,457. 


\ 


July  1,  1890,  balance  available 3,877* 

Amount  appropriated  by  act  of  September  19,  189J .350. 000. 

Amount  available  for  fiscal  year  ending  June  30, 1891 353, 677. 

Amount  (estimated)  required  for  completion  of  existing  project 3, 150,000. 

Submitted  incompliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  1.) 

3.  Savannah  River ^  Georgia, — The  project  for  the  improvement  of  th 
river  was  adopted  m  1880,  the  object  being  to  secure  a  low-wat« 
steamboat  channel  not  less  than  5  feet  in  depth  between  the  cities 
Augusta  and  Savannah,  Ga. 

The  cost  of  the  improvement  was  originally  estimated  at  $91,000,  ac 
in  1887,  for  reasons  given  in  the  Annual  Beport  of   that  year, 
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tl76,000.  Prior  to  tbe  iraprovement  navigation  was  much  impeded  by 
lo^  snags,  piles,  and  other  obstractions.  The  depth  at  summer  low 
water  over  some  of  tbe  shoals  did  not  exceed  2  or  3  feet. 

A  sarvey  of  the  river  was  completed  August  6, 1889,  and  a  report 
thereon  has  been  submitted  together  with  a  revision  of  the  project  for 
the  improvement  of  the  river.  The  expenditures  during  the  year 
amoanted  to  $16,379.70.  The  total  amount  expended  to  June  30, 1890, 
inclading  all  outstanding  liabilities,  is  $93,480.09,  and  has  resulted  in 
improving  the  condition  of  the  shoals  near  Augusta,  and  in  removing 
the  most  dangerous  obstructions  to  navigation  throughout  the  whole 
extent  of  the  river,  no  accidents  to  stoam-boats  having  occurred  since 
these  obstructions  were  removed. 

Jaly  1. 1889, amount  availabte .' $14,896.27 

Jalf  1, 1890,  amoant  expended  daring  fiscal  year,  exclusive  of  liabilities 
oatotanding  July  1,1889.. 14,876.36 

Jaly  1,1890,  balance  available 19.91 

AooaQi  appropriated  by  act  of  September  19, 1890 25,000.00 


arailaVle  for  fiscal  year  ending  June  30, 1891 25,019.91 

iAiDOQDt  (estimated)  required  for  completion  of  existing  project 307, 000. 00 
Sobmittod  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(Bee  Appendix  O  2.) 

3.  Savannah  Biver^  above  Augmta^^  Oeorgia, — The  project  for  the  im- 
proTement  of  this  river  was  adopted  in  1879,  the  object  being  to  S€9Dure 
a  low. water  pole* boat  channel,  30  feet  in  width  and  3  feet  in  depth,  be- 
tween Augnsta  and  Trotter's  Shoals,  64  miles  above.  The  cost  of  the 
improvement,  which  was  not  based  npon  accurate  surveys,  was  esti- 
loated  at  $45,000. 

The  obstmctions  to  navigation  consisted  chiefly  of  rock  ledges  run- 
ning across  the  channel,  bowlders  of  various  sizes,  and  shoals  of  gravel, 
^th  depths  at  low-water  stage  of  from  1  to  2  feet. 

No  work  has  been  done  upon  this  river  since  August,  1883. 

A  survey  of  the  river  was  made  in  October,  1889.  A  report  thereon 
^fts  BQbmitted  January  31,  1890,  together  with  a  project  for  the  im- 
provement of  the  river  below  Petersburgb,  with  a  view  to  obtaining  a 
chaonel  12  to  25  feet  in  width  for  boats  drawing  2  feet  of  water.  The 
<^t  was  estimated  at  $33,000. 

The  expenditures  dnring  the  year  amounted  to  $653.02.  The  total 
^oant  expended  to  June  30, 18vK),  including  all  outstanding  liabilities. 
^t39,0OO,  and  has  resulted  in  improving  the  medium  stage  channel 
^kroagb  a  few  of  the  rock  ledges  and  in  removing  some  of  the  most 
^^Dgeroas  bowlders  obstructing  navigation.  No  additional  commerce 
"^  been  developed  npon  the  stream  by  the  work  done,  nor  have  freight 
^tes  been  appreciably  reduced  by  that  cause. 

Ji^jy  1, 1889,  amount  available $663.0-2 

^^^7 1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
ooUtanding  July  1,1889 653.08 

^onnt  (estimated)  required  for  completion  of  existing  project 33, 000. 00 

oQbiiutted  in  compliance  with  requirements  of  sections  2  of  river  and 
^    Wbor  acts  of  1866  and  1867. 

(See  Appendix  O  3.) 

^'  Simley  Marshy  Oeof^gia. — The  project  for  the  improvement  of  this 
'ocality  was  adopted  in  1880  the  object  being  to  open  a  cut,  with  a  mini- 
^^^  bottom  width  of  48  feet,  and  a  mean  low-water  depth  of  7  feet, 


! 
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between  Dead  Man's  Hammock  Greek  on  the  north  and  Wassaw 
on  the  south.    The  cost  was  estimated  at  $38,720. 

The  natnral  channel  is  extremely  crooked  and  difficult  to  nai 
and  at  the  shoalest  part  not  more  than  3.5  feet  deep  at  mean  low 
No  work  was  done  during  the  last  fiscal  year.  The  expenditure 
ing  the  year  amounted  to  $172.55. 

The  total  amount  expended  to  June  30, 1890,  including  all  out 
ing  liabilities,  is' $47,108.77,  including  $5,000  advanced  by  privai 
ties,  and  has  resulted  in  the  completion  of  the  work,  securing  a 
gable  channel  between  Wassaw  and  Ossilbaw  sounds  with  a  low 
depth  of  not  less  than  5^feet. 

July  1, 1889,  amount  available .., 

July  1, 1890,  amonnt  expended  during  fiscal  year,  exclueive  of  liabilities 
outstanding  July  1, 1^ '.. 

(See  Appendix  O  4.) 

5.  Aliamaha  ftiver^  Georgia, — ^The  present  project  for  the  im 
ment  of  this  river  was  adopted  in  1880,  the  object  being  to  se 
steam-boat  channel  80  feet  in  width  and  3  feet  in  depth  at  low 
stage  between  Darien,  Ga.,  and  the  junction  of  the  Oconee  and  ( 

fee  rivers.    The  cost  of  the  improvement  was  originally  estima 
60,000,  and  in  1884  at  $75,000. 

Prior  to  improvement  navigation  was  much  impeded  by  logs, 
and  other  obstructions,  the  low- water  depth  at  some  points  not  e 
ing  2  feet. 

During  the  fiscal  year  just  closed  171  snags  and  logs  and  309 
hanging  trees  were  removed. 

A  survey  of  the  river  was  completed  in  October,  1889,  and  a 
thereon  has  been  submitted,  together  with  a  revision  of  the  proj 
the  improvement  of  the  river.    The  estimated  cost  of  the  improT 
is  $128,627.50. 

During  the  year  the  expenditures  amounted  to  $5,592.16. 

The  total  amount  expended  to  June  30, 1890,  including  all  out 
ing  liabilities,  is  $64,776.59,  and  has  resulted  in  removing  the  moi 
gerous  obstructions,  interruptions  to  steam-boat  navigation  havi 
curred  during  the  year  only  at  Beard's  Bluff  Bar. 

July  1,  1889,  amonnt  available |C 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1889 5 

July  1, 1890,  balance  available 

Amount  appropriated  by  act  of  September  19, 1890 IS 


Amount  available  for  fiscal  year  ending  June  30,  1891 1 


C  Amount  (estimated)  required  for  completion  of  existing  projeet US 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
i     harbor  acts  of  1866  and  1867. 

(See  Appendix  O  5.) 

6.  Oconee  River^  Georgia, — The  present  project  for  the  impro\ 
of  this  river  was  adopted  in  1878  and  revised  in  1880  and  again  ii 
the  object  being  to  secure  a  low-water  channel  3  feet  in  deptl 
Milledgeville  to  the  mouth  of  the  river.  The  cost  of  the  impro\ 
was  originally  estimated  at  $10,500,  and  in  1888  at  $100,000. 

Prior  to  improvement  navigation  was  much  impeded  by  sam 
overhanging  trees,  snags,  and  sunken  logs.  On  some  shoals  thei 
low- water  depths  of  not  more  than  2  feet.    During  the  fiscal  ye^ 
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closed  918  logs  and  snags  and  15,220  overhanging  trees  were  removed; 
511  trees  were  deadened,  and  229  logs  were  cut  up  on  the  bank. 

A  survey  of  the  river  was  made  in  October,  1889,  and  a  report  thereon 
ba«  been  submitted,  together  with  a  revision  of  the  project  for  the  im* 
pTt)vement  of  the  river. 

The  expenditures  during  the  year  amounted  to  $10,524.84.  The  total 
sunonnt  expended  to  June  30, 1890,  including  all  outstanding  liabilities, 
is  144,822.18,  and  has  resulted  in  so  improving  the  river  that  boats  now 
Tun  at  a  stage  of  water  4  feet  lower  than  before  the  improvements  were 
began. 

Jolyl,1889,  amount  arailable $10,357.19 

July  1, 1890,  amouHt  expended  daring  fiscal  year,  exclusive  of 

liabiUties  outstanding  July  1,  1889 $10, 156. 01 

JalT  1, 1890,  outstanding  liabilities 23.36 

10,179.37 

.  Julyl,  1890,  balance  available ^  177.82 

AmoQDt  appropriated  by  act  of  September  19,  1890 25,000.00 

»  —————— 

AnoaDt  STailable  for  fiscal  yeari^nding  June  30,  1891 25, 177. 82 

C  AmoQQt  (estimated)  required  for  completion  of  existing  proje«t 146, 000. 00 

<  Submitted  in  compliance  witb  requirements  of  sections  2  of  river  oDd 
(    harbor  acts  of  1866  and  lt^7. 

(See  Appendix  O  G.) 

*  7.  OcmtUgee  River ^  Georgia, — The  present  project  for  the  improvement 
of  this  river  was  adopted  in  L876,  and  revised  in  1882,  and  again  in 
1886,  the  object  being  to  secure  a  low- water  channel  60  feet  in  width 
jkQd  4  feet  in  depth  from  Macon  to  the  mouth  of  the  river.  The  cost  of 
improvement  was  originally  estimated  at  $56,240,  and  in  1886  at 
tll2,480.     . 

Prior  to  improvement  navigation  was  much  impeded  by  rock  shoals, 
^Qd-bars,  overhanging  trees,  snags,  and  sunken  logs,  the  low-water 
^^pth  at  some  places  not  exceeding  2  feet. 

A  survey  of  the  river  was  made  in  October,  1889,  and  a  report  thereon 
been  submitted,  together  with  a  revision  of  the  project  for  the  im- 
provement of  the  river. 

Daring  the  tiscal  year,  just  closed  1,829  snags  and  logs  and  7,683 
overhanging  trees  were  removed,  615  trees  were  deadened,  and  25  logs 
^t  op  on  the  river- bank.  The  expenditnres  during  the  year  amounted 
to  •12,002.13.  The  total  amount  expended  to  June  30, 1890,  including 
^n  ooUtandiug  liabilities,  is  $79,390.73,  and  has  resulted  in  removing 
QJaoy  dangerous  obstructions,  boats  now  being  able  to  run  without  acci- 
"ent  at  a  stage  of  water  some  3  feet  lower  than  before  the  improve- 
^^Dta  were  begun. 

J°}y  1,1889,  amount  available $11,518.30 

7?  1. 1890,  amount  expended  during  fiscal  year,  excluBiye  of 

,  \Ubilitie8  outstanding  July  1,  1889 |ll,273.3ri 

''%  1,1890,  outstanding  liabilities 135.68 

11,409.03 

'[^^y  1, 1890,  balance  available 109.27 

^^onutappropriated  by  act  of  September  19, 1890 30,000.00 

^onot  available  for  fiscal  y.ear  ending  June  30, 1891 30, 109. 27 

^iQoiiut  (estimated)  required  for  completion  of  existing  project 180, 000.  OO 

°ni)miited  iu  compliance  witb  requirements  of  sections  2  of  river  and 
btirbor  acts  of  1HS6  and  1867. 

(See  AppeiKlix  O  7.) 
XViSk  90- — Ift 
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8.  Brunswick  Harbor n  Georgia, — ^The  present  project  tor  the  impro^ 
ment  of  this  harbor  was  adopted  in  1880  and  modified  and  enlarged 
1886,  the  object  being  to  secure  a  navigable  channel  not  less  than 
feet  deep  at  mean  low  water.  The  mean  rise  and  fall  of  tide  is  6.8  fe< 
The  cost  of  the  project  of  1880  was  estimated  at  $73,187.50  and  as  e 
larged  in  1886  at  $190,000,  inclnsive  of  appropriations  already  made. 

In  1880,  prior  to  improvement,  the  channel  was  not  more  than  9  fe 
deep  at  mean  low  water. 

During  the  fiscal  year  jast  closed  29,096.27  cubic  yards  were  dredg< 
from  the  channel,  and  3,714.36  cubic  yards  of  brush  fascines  and  619.^ 
cubic  yards  of  stone  placed  in  the  training- wall 

The  expenditures  during  the  year  amounted  to  $22,328.89.  Tl 
amount  expended  to  June  30, 1890,  including  ^.11  outstanding  liabilitie 
is  $127,457.73,  and  has  resulted  in  securing  a  navigable  low- water  cfaa 
nel  not  less  than  15  feet  deep. 

Jaly  1, 1889,  amount  available $15,793. 

Jnly  1, 1890,  amount  expended  during  fiscal  year,  exclnslTe  of  liabilities 
outatanding  July  1, 1889 , 15,7^. 

July  1,  1890,  balance  available 42. 

Amount  appropriated  by  act  of  September  19, 1890'. 35,000. 

Amount  available  for  fiscal  year  endiniir  Jane  30,  1891 35, 042. 

(See  Appendix  ,0  8.) 

9.  Jekyl  (Jreekj  Georgia^ — The  present  project  for  the  improvement 
this  creek  was  adopted  in  1888,  the  object  being  to  obtain  a  navigal: 
channel  through  the  creek  7  feet  deep  at  mean  low  water.  The  cdst 
improvement  was  estimated  at  $38,50(). 

Prior  to  improvement  the  low-water  depth  at  some  places  did  not  < 
ceed  3  feet,  with  a  mean  rise  and  fall  of  tide  of  7.1  feet. 

No  work  was  done  during  the  fiscal  year  just  closed.  The  expen< 
ttire  during  the  year  amounted  to  $209.92.  The  amount  <*xpended 
June  30, 1890,  including  all  outstanding  liabilities,  is  $4,968.62,  and  Ji 
resulted  in  securing  a  navigable  channel  with  a  low-water  depth  of  n 
less  than  5  feet. 

It  is  proposed  during  the  coming  year  to  complete  the  dredging  as 
be^in  work  on  the  training-wall  and  closing-dam. 

Jnly  1,  1889,  amount  available |233.t 

July  1,  lt*90,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  18d9 "M.i 

July  1,  1890,  balance  available 31.S 

Amount  appropriated  by  act  of  September  19,  1890 7,500.C 

Amount  available  for  fiscal  year  ending  June  30, 1891 •. 7, 531. 2 


1 


Amount  (estimated")  required  for  completion  of  existing  project 26, 090.  ( 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  9.) 

10.  Cumberland  Sounds  Georgia  oMd  Florida. — ^The  present  project  fi 
the  improvement  of  the  entrance  to  this  sound  was  adopted  in  187 
the  object  being  to  secure  a  navigable  low- water  channel  across  the  bs 
from  20  to  21  feet  in  depth.  The  costof  improvc^ment  was  estimated ! 
$2,071,023. 

Prior  to  improvement  the  low-water  depth  of  the  entrance  varied  fro 
11  to  12.5  feet,  with  a  mean  rise  and  fall  of  tide  of  6.9  feet. 

During  the  fiscal  year  just  closed  there  were  placed  in  the  south  jet 
18,060,62  cubic  yards  of  stone  an4  817,93  cubic  yards  of  shells,  raisij 
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it  to  the  level  of  mean  low  water  for  a  distance  of  about  880  feet.  The 
expenditares  during  tbe  year  amounted  to  $79,006.48.  The  total 
amount  expended  to  Jane  30^  1890,  including  all  outstanding  liabilities, 
is  $479,550.28.  « 

Jnly  1,1889,  amoant  available 166,383.760 

July  1, 1^*90,  amonnt  expended  daring  fiaeal  year,  exolusive  of  liabilities 
outeUnding  July  1, 1889 65,934.04 

July  1, 1890,  balance  aTaiiflfble 449.72 

AmoQDt  appropriated  by  act  of  September  19, 1890 112, 500. 00 

AmoQilt  available  for  fiacai  year  ending  June  30^  1891 112, 949. 72 

!  Amonnt  (estimated)  required  for  completion  of  existing  project 1 ,  478. 500. 00 
Sabmitted  in  compliancy  with  reqnirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  10.) 

EXAMINATIONS   AND  SXJEVEYS  FOE  IMPEOVBMBNT  TO  COMPLY  WITH 
BSQUISEMENTS  OF  EIYEE  ANB  HAEBOE  ACT  OF  AUGUST  11,  1888. 

It  appearing  from  the  preliminary  examination  made  by  the  local 
engineer  that  the  following  localities  are  worthy  of  improvement,  and 
the  poblio  necessity  therefor  being  apparent  from  the  facts  and  reasons 
leportMl,  which  are  concurred  in  by  the  Chief  of  Engineers,  Lieutenant 
Carter  was  charged  with  and  completed  their  survey,  the  results  of 
which  were  transmitted  to  Oon^ress  and  printed  in  Ex.  Doc's,  of  the 
Fifty  first  Congress,  drst  session. 

1.  Oconee  Biver^  Oeorgia. — Printed  as  House  Ex.  Doc.  211.    (See 
Appendix  O  11.) 

2.  Ocmulgee  Biver^  Gc^or^ia.^  Printed  as  House  Ex.  Doc.  215.  (See 
also  Appendix  O  12.) 

3.  Savannah  River  above  Augunta  and  between  Augusta  and  Anderson-^ 
viiJe.— Printed  as  House  Ex.  Doc.  213.    (See* also  Appendix  O  13.) 

IVPBOVEMENT  OP  OBETAIN  EIYEES  AND  HAEBOES  IN  THE  STATE  OF 

FLOEIDA. 

Officer  in  charge,  Capt.  William  M.  Black,  Corps  of  Engineers,  with 
Lieut  D.  Du  B.  Gaillard,  Corps  of  Engineers,  under  his  immediate 
orders;  Division  Engineer,  Col.  William  P.  Craighill,  Corps  of  En- 
gineers. 

I.  8t  JohrCs  River^  Florida. — Operations  for  tbe  improvement  of  th-is 
river  have  been  carried  on  in  conformity  with  a  project  submitted  in 
1879  by  the  late  General  Gillmore^  Colonel  Corps  of  Engineers.  The 
plan  contemplates  the  formation  of  a  continuous  channel  15  feet  deep  at 
toeao  low  water  from  Jacksonville  to  the  ocean.  The  points  where  work 
isreqaired  are  in  a  reach  near  Dame's  Point,  12  miles  from  the  mouth, 
and  on  the  bar  at  the  month.  Near  Dame's  Point  the  mean  low-water 
<lepth  varies  from  12  to  13  feet,  with  a  tidal  range  of  1  to  2  feet.  The 
l>arat  the  mouth  is  formed  of  sand.  Before  work  began  the  mean  low- 
'^ater  channel  depth  across  it  varied  from  5  to  7  feet,  with  a  tidal  range 
o^Gieet.  The  channel  across  the  bar  shifted  continually  north  and 
*«outh  through  a  mile  range.  The  work  was  divided  in  two  parts:  (1) 
the  formation  of  a  channel  itcross  the  bar  at  the  mouth,  by  the  concen- 
tration and  direction  of  the  tidal  currents  by  two  jetties,  to  start  from 
^©opposite  shores  of  the  entrance,  and  to  converge  until,  on  the  bar, 
their  outer  ends  should  be  approximately  parallel  and  1,600  feet  apart  j 
40d  (3)  the  improvement  of*  the  Qame's  Point  ^es^k' 
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As  the  improvemeDt  at  the  mouth  was  at  first  most  urgently^equire^ 
the  five  appropriations  up  to  that  of  1886,  inclusive,  aggregating  $67£ 
000,  were  made  for  improving  ^<  the  channel  over  the  bar  at  the  month 
under  the  estimate  for  that  partof  the  total  project.  Since  1887  the  dept 
on  the  bar  has  been  greater  than  that  in  the  Dame's  Point  Beacfh,  an 
the  interests  of  commerce  have  demanded  that  work  at  the  latterpoio 
should  be  started.  Accordingly,  the  appropriation  in  tfaei  act  of  Angae 
11, 1888,  was  made  for  improving  the  river  '^^from  Jacksonville  to  th 
ocean,  including  the  channel  over  the  bar  at  the  mouth,''  under  the  ei 
timate  for  the  entire  project. 

At  the  close  of  the  fiscal  year  ending  Juno  30, 1889,  $751,199.01  hat 
been  expended.  .  The  isouth  jetty  had  a  total  length  of  6,667  feet  o: 
which  4,100  feet  from  the  shore  out  was  built  to  the  level  of  mean  Ion 
water.  The  crest  of  the  remainder  was  about  6  lieet  below  the  leve 
of  mean  low  water.  The  total  length  of  .the  north  jetty  was  8,042J 
feet.  Of  this  553  feet,  from  the  shore  end  out,  was  built  to  the  fall 
height  and  capped.  For  6,144  feet  more  it  had  a  crest  varying  in  width 
from  12  to  20  feet  at  the  level  of  mean  low  water.  The  crest  of  the 
remainder  was  from  3  to  10  feet  below  mean  low-water  level.  Daring 
the  past  fiscal  year,  the  jetty  construction  was  continued  under  the  con- 
tract until  November,  when  the  sum  allotted  for  this  portion  of  the 
work  was  exhausted.  The  work  of  the  survey  of  the  Dame's  Point 
Keach  was  plotted.  The  shore  extension  of  the  south  jetty  was  built, 
and  the  inner  end  of  the  jetty  was  raised  to  the  full  height.  This  last 
work  was  done  by  hired  labor  with  materials  purchased  by  contract  o^ 
in  open  market,  as  was  most  economical  and  advantageous.  The  total 
length  of  the  south  jetty  is  7,147  feet.  Of  this  1,740  feet  from  the  shore 
end  out  is  at  the  full  height.  Two  thousand  seven  hundred  and  forty  feet 
further  has  its  crest  at  the  level  of  mean  low  water,  and  the  crest  of  the 
remainder  is  from  1  to  5  feet  below  that  level.  The  north  jetty  is  9.048 
feet  long:.  Its  inner  end  for  553  feet  is  at  the  fuir  height  and  capped. 
For  6,404  feet  further  its  crest  is  at  the  level  of  mean  low  water.  For 
the  remaining  distance  the  crest  is  at  a  level  of  from  1  to  6  feet  belov 
mean  low  water.  The  condition  of  the  jetties  is  stable.  After  about 
'six  months' immersion  the  stones  are  covered  with  a  growth  of  shell- 
fish which  soon  bonds  them  together.  Owing  to  their  exposed  positioa 
the  jetties  can  not  be  built  of  ordinary  light  riprap  above  the  level  of 
mean  low  water. 

The  work  of  the  jetties  during  the  past  fiscal  year  on  the  shoal  be* 
tween  them  has  been  very  marked.  The  north  jetty  channel,  which  oc- 
cupies a  position  favorable  for  permanence,  has  widened  and  extended 
seaward.  The  shoal  known  as  Ward's  Bank,  which  obstructed  the 
mouth  of  the  jetties,  has  been  diminished  in  area,  lowered,  and  pushed 
to  the  south  and  out.  The  extension  of  the  north  channel,  however 
necessarily  has  been  attended  by  a  diminution  of  the  width  of  the  soutb 
channel,  the  present  ship-channel. 

July  1,  1889,  amount  available 1 $41,2d9.n 

July  1,  1890,  amount  expended  during  fiscal  year,  exclasive  of 

liabilities  out«tanding  July  1,  1889 $18,164.57 

July  1,  1890,  outstandinj;  liabilities 1, 159.76 

July  1,  1890^  amount  covered  by  uncompleted  contracts  made 

during  fiscal  year  ending  June  30,  l^K) 1,733.34 

21,057.6 

July  1,  1890,  balance  available 20,201.4 

Amount  appropriated  by  act  of  September  19,  1890 , 170. 000.  C 

Amount  avail abl  e  for  fiscal  year  ending  June  30,  1891 190, 201.  ^ 
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tr  (estimated)  required  for  completi on  of  exist! tig  project $470, 000. 00 

ted  in  compliance  with  reqnirements  of  sections  2  of  river  and 
>r  acts  of  lt566  and  1&67. 

Appendix  P  1.) 

lu^ia  Bar  J  Florida. — ^Volaaia  Bar  is  situated  at  the  head  of  Lake 
,  and  is  formed  by  materials  brought  dowu  by  the  St.  John's 
ud  deposited  at  the  point  where  the  carrbnt  of  the  narrow  river 
)  velocity  as  the  bed  widens  to  form  the  lake.  The  usual  depth 
Dar,  before  operations  began,  was  from  3^  to  4^  feet,  with  a  very 
I  channel.  At  times  this  depth  was  diminished  so  much  as  to 
vigation  entirely. 

idopted  plan  of  improvement  was  to  contract  the  waters  on  the 
the  construction  of  two  converging  jetties  formed  of  brush  and 
nth  d  view  to  causing  a  scour  to  the  depth  of  G  feet.  Should 
th  caased  by  the  jetties  not  be  sufficient,  recourse  was  to  be 
[Iredging.  Between  the  jetties  on  the  bar,  lined  of  guide  piles 
aced  to  keep  vessels*  off  the  jetties,  and  to  define  the  channel 

87  it  was  decided  to  limit  the  channel  depth  sought  to  the  5  feet 
)tained,  on  account  of  the  evident  shoaling  in  the  lake  beyond 
ies,  and  because  that  depth  was  sufficient  for  the  requirements 
existing  river  commerce. 

June  30, 1889,  $24,795.50  bad  been  expended,  including  liabilities 
itstanding.  The  jetties  had  been  built  to  their  full  length  and 
ght  safficient  to  produce  the  desired  effect;  two  lines  of  firmly 
ler-piles  defined  the  jetty  chiknuel  on  the  crest  of  the  bar,  and  a 
;  channel  with  a  jninimuni  mean  low- water  depth  of  5  feet  had 
»tained.  In  the  spring  of  1890  the  crests  of  both  jetties  were 
)  have  been  lowered  slightly,  and  several  gaps  had  been  made 
I  them  to  a  depth  of  4feet  in  one  place.  One  hundred  cubic  yards 
were  placed  on  the  jetties  filling  the  lowest  places, 
ecember,  1889,  one  of  the  river  steamers  broke  out  one  of  the 
>f  the  west  pile  fender-line.  This  has  not  been  repaired.  The 
tiannel  across  the  bar  has  been  maintained. 

)69,  amonnt  arailable $704.50 

^,  amonnt  expended  during  fiscal  year,  exclusive  of 

i^  outstanding  July  1, 1889 $659.02 

990.  outstanding  liabilities 27.!^5 

686. 27 

390,  balance  available - 18.23 

appropriated  by  act  of  September  19, 1890 500.00 

ftvailable  for  fiscal  year  ending  June  .30, 1891 518. 23 

it  (estimated)  reqnired  annually  for  maintenance  of  work 500.  dO 

tteid  in  compliance  with  requirements  of  sections  2  of  river  and 
or  acta  of  18t]6  and  1867. 

Appendix  P  2.) 

irbar  at  8amt  Augustine^  Florida. — In  compliance  with  the  re- 
pots of  the  river  and  harbor  act  of  August  5, 1886,  an  examination 
vey  were  made  of  *<  St.  Augustine  for  a  deep-sea  channel  on  the 
ar,"  and  the  report  of  the  results  thereof  was  transmitted  to 
;s  January  11,  1888,  and  printed  in  House  Ex.  Doc.  No.  87, 
Congress,  first  session. 

Toject  proposed  for  the  improvement  of  the  entrance  is  to  con- 
)  the  flow  over  the  bar,  and  thus  increase  the  scour  by  the  con- 
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<  • 

straction  of  solid  converging  jetties,  etc.,  at  an  estimated  cost  of 
$1,467,888. 

The  river  aod  harbor  act  of  August  11, 1888,  appropriated  $35,000 
for  improving  the  harbor,  but  directed  that  the  subject  be  referred  to 
a  Board  of  Engineers,  whose  report  was  to  be  laid  before  Congress  at 
its  next  session,  together  with  the  views  of  the  Secretary  of  War  and 
of  the  Chief  of  Engineers  thereon.  The  report  called  for  was  duly  sub- 
mitted and  is  printed  in  House  Ex.  Doc.  No.  138,  Fiftieth  Congress, 
second  session.  The  Board  ^<  is  of  the  opinion  that  the  plan  is  well 
considered  and  promises  success  should  funds  be  supplied  with  suffi- 
cient liberality  to  permit  the  work  to  be  carried  rapidly  to  completion." 
*  The  Board  did  not  recommend  the  immediate  prosecution  of  this  work, 
but  recommended  that  the  appropriation  of  $35,000  be  applied  toward 
stopping  the  erosion  of  the  shores  at  the  entrance  to  the  harbor. 

The  approved  project  submitteil  in  accordance  with  this  recommen- 
dation provided  for  the  construction  of  spur  jetties  or  groins  of  concrete 
and  riprap  on  brush  foundation  mattresses,  with  suitable  wing-walls  of 
riprap.  Work  under  the  project  was  begun  in  October,  1889,  and  was 
discontinued  June  30,  1890.  Three  groins  were  built,  one  341  feet  long 
on  Anastasia  Island  near  the  light-house;  one  548.87  feet  long  on  the 
east  side  of  the  north  xK>int,  2,000  feet  from  the  point,  and  one  405  feet 
long  directly  on  the  point.  They  have  all  been  successful  in  their 
operation  and  have  built  out  the  shore-lines  in  their  vicinity.  To  com- 
plete the  protection  the  engineer  officer  in  charge  states  that  the  main 
groin  on  the  north  point  should  be  extended,  and  two  new  groins  built, 
one  between  the  two  on  the  north  point  and  one  on  Anastasia  Island,  im- 
mediately opposite  the  point,  with  such  intermediate  lighter  works  as 
may  be  required. 

Jnly  1,  1889,  amount  available $34,371.0:! 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 $3^2, 68a  93 

July  1,  1890,  outstanding  liabilities 541.47 

33,2.'M).40 

Julyl,  1890,  balance  available 1,140.67 

Amount  appropriated  by  act  of  September  19,  1890 20, 000. 00 


\ 


Amoun  t  available  for  fiscal  year  ending  June  30,  1891 21, 140. 67 

Amount  (estimated )  required  for  completion  of  existing  project 10, 000. 00 

Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867 . 

(See  Appendix  P  3.) 

4.  Northwest  entrance^  Key  West  Harbor^  FloricUL-^^A  bar  having  a 
channel  depth  of  10.6  feet  obstructs  the  northern  entrance  to  this  har- 
bor. During  storms  the  available  depth  is  so  much  reduced  that  vessels 
bound  to  and  from  Gulf  ports  can  not  use  it,  but  are  compelled  to  make 
a  detour  of  about  100  miles  by  DryTortugas  to  enter  or  leave  the  Gulf. 

An  examination  of  the  entrance,  with  a  view  to  its  improvement,  was 
mad^  in  1867  and  again  in  1881.  In  1882,  Congress  made  an  appropri- 
ation of  $25,000  for  dredging  a  channel  300  feet  wide  and  17  feet  deep 
across  the  bar.  As  was  anticipated,  the  improvement  was  only  tem- 
porary. 

In  act  approved  August  6, 1886,  $2,500  was  appropriated  for  a  new 
examination  and  survey  of  the  bar.  This  was  made  in  December,  1886, 
and  January,  1887.  The  bar  was  found  to  be  formed  and  maintained 
by  interfering  tidal  currents.   The  project  for  its  improvement  comprised 
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the  GODSti notion  of  one  or  more  training- walls,  with  dredging,  if  neoes- 
sary. 

In  the  act  of  Angnst  11, 1888,  Congress  appropriated  $25,000  for  this 
w<Hrk,  with  the  proviso  that  the  Secretary  of  War  should  appoint  a 
Board  of  three  engineer  officers,  who  shonid  consider  the  subject  and 
report  oo  the  advisability  of  continning  the  work  under  the  above  proj  • 
ect,  and  that  he  shonid  submit  the  report,  together  with  the  views  of  him- 
self and  the  Secretary  of  War  thereon,  to  Congress  at  its  next  session. 
A  report  was  submitted  and  is  printed  in  House  Ex.  Doc.  No.  145, 
Fiftieth  Congress,  second  session.    The  opinion  of  the  Board  is  that 
the  work  is  one  of  national  importance  which  it  is  expedient  to  under- 
take, and  that  the  general  method  proposed  promises  success  at  a  cost 
within  reasonable  limits,  but  that  owing  to  the  difficulty  of  the  problem 
md  the  small  sum  which  had  been  appropriated  for  its  investigation, 
the  data  available  were  insufficient  for  fixing  the  details  of  the  project. 
The  engineer  officer  in  charge  was  directed  to  obtain  the  additional  in- 
formation desired.    The  necessary  field  work  was  done  in  April,  May, 
Jooe,  and  a  part  of  September. 

The  Board  submitted  a  final  report  on  November  2, 1889.  This  was 
forwarded  to  Congress  on  December  3. 

The  immediate  construction  of  n  single  jetty  on  the  east  side  of  the 
chanoel  was  recommended.  It  was  further  stated  that  *^  either  the 
project  should  not  be  undertaken  or  $500,000  should  be  provided  from 
the  start" 

July  1, 1S89,  amount  available $19,028.32 

i^\j  1, 1890,  amoant  expended  daring  fiscal  year,  exclusive  of  liabilities 
OQtoanding  Jnly  1, 1889 1,936.69 

Jdy  1,1890.  balance  available 17,091.ti:J 

Aooont  appropriated  by  act  of  September  19,  1^90 40,000. 00 

AmoQDt  available  for  fiscal  year  ending  June  30, 1891 57,091.63 

!AflM>un(  (estimated)  required  for  completion  of  existing  project 460, 000. 00 
Bnbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
biibor  acts  of  1066  and  1867. 

(See  Appendix  P  4.) 

5.  Calooiahatchee  BiveTj  Florida, — Before  improvement  the  lower  part 
of  the  river  was  so  obstmcted  by  oyster  bars  that  the  available  cban- 
1^  depth  was  only  5^  feet  About  17  miles  above  the  mouth  the  river 
iofittthecharacteristios  of  an  estuary,  and  there  are  numerous  islands 
^abroad  shoal. 

The  project  adopted  in  1882  called  for  the  formation,  by  dredging,  of 
a  ehannel  100  feet  wide  and  7  feet  deep,  from  the  bay  to  Fort  Myers,  a 
distaoce  of  17  miles.  In  1886  this  project  was  modified  so  as  to  include 
^e  improvement  of  the  upper  river  as  far  as  Fort  Thompson  by  removal 
<^  snags  and  overhanging  ti'ees. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1889,  $14,761.18  had 
I'M  expended  under  these  projects.    A  channel  of  the  required  width 
and  having  a  least  depth  of  6  feet  had  been  formed  below  Fort  Myers ; 
\  one  of  the  worst  reaches  of  the  river,  extending  4  J  miles  above  Fort 
Deoaod,  had  been  cleared  of  snags  ana  overhanging  trees,  and  a  survey 
of  the  river  had  been  made. 

Operations  during  the  past  fiscal  year  consisted  in  dredging  a  cut  35 
feet  wide  and  5  feet  deep  through  the  shoals  at  the  Beautiful  Islands ; 
in  removing  all  of  the  worst  obstmctione  as  far  as  Fort  Thompson,  and 
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in  beginning  the  construction  of ,a  training-wall  at  Beautifnl  Isla 
Shoals. 

The  ri^er  is  now  navigable  as  far  as  Fort  Thompson.  With  the  moo 
now  available  the  training-wall  at  Beautiful  Island  will  be  complet 
and  the  dredged  cut  widened.  After  the  project  is  completed,  a  sm 
expenditure  will  be  required  annually  to  keep  the  river  clear. 

July  1, 1889,  amount  Evailable , |9,23e 

July  1,  1890,  amount  expended  during  fisoal  year^  exclusive  of 

liabiUties  outstanding  July  1,  1889 $5,393.35 

July  I,  1890,  outstanding  liabilities v 1,195.54 

July  1,1890,  amount  covered  by  uncompleted  contracts  made 

during  the  fiscal  year  ending  June  30, 1890 1,082.00 

7,67< 

July  1, 1890,  balance  available 1,56^ 

Amount  appropriated  by  act  of  September  19,  1890 3,604 

Amonn  t  available  for  fiscal  year  ending  June  30,  1891 5, 16^ 

(See  Appendix  P  5.) 

6.  PecLse  River j  Florida. — This  river  rises  about  the  center  of  P 
County,  Florida,  and  flows  southwest  into  Charlotte  Harbor.  For 
last  10  miles  of  its  course  it  has  the  characteristics  of  an  estuary.  ^ 
rest  of  the  stream  flows  through  a  heavily  wooded  and  sparsely  po 
lated  cqnntry,  and  is  much  obstructed  by  fallen  trees,  snags,  rocks,  2 
bars.  It  is  subject  to  great  changes  of  level.  During  the  low-wa 
season  not  more  than  14  inches  to  24  inches  of  water  can  be  relied  < 
Vessels  drawing  10  feet  of  water  can  enter  the  mouth.  Five  feet  c 
be  carried  to  Cleveland,  7  miles  from  the  mouth. 

The  project  for  its  improvement,  adopted  in  1881,  is  to  improve  itl 
high-water  navigation  by  the  removal  from  the  channel  of  snags,  ovi 
hanging  tree^,  and  loose  rocks  between  Fort  Meade  and  the  mouth, 
distance  by  river  of  about  100  miles. 

Up  to  June  30, 1889,  $12,969.75  have  been  expended  on  this  riv< 
The  only  practical  benefit  from  this  expenditure  is  in  a  survey  and  m 
of  the  river.  Snagging  operations  have  been  discontinued  for  sevei 
years  owing  to  a  lack  of  funds,  and  the  channel  opened  has  becoi 
entirely  choked.  Navigation  of  the  upper  river  is  now  practically  i 
possible.  Owing  to  a  lack  of  funds  there  were  no  operations  during  t 
past  fiscal  year. 

The  commercial  importance  of  the  river  has  been  greatly  inoreas 
by  the  discovery  of  large  beds  of  phosphate  along  the  stream  which  \ 
now  being  mined.  Shipments  are  now  made  by  rail  to  Punta  Gox 
and  thence  by  steamer. 

July  1. 1889,  amount  available $30 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,1889 $11.75 

July  1,1890, outstanding  liabilities 18.50 

3C 


\ 


Amount  (estimated )  required  for  completion  of  existing  project 25, 00( 

Submitted  iu  compliance  witb  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  P  6.) 

7.  Manatee  Biver^  Florida, — The  portion  of  the  Manatee  Biver  nn< 
improvement  is  the  lowest  reach,  between  Bocky  Bluff  and  the  mon 
a  distance  of  about  12  miles.    This  has  a  mid-channel  depth  of  froc 
to  20  feet.    The  general  width  is  about  three-fourths  of  a  mile.     At 
mouth  is  a  long  shoal  with  a  minimum  depth  of  8^  feet.    Between  I: 
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metto  and  Manatee,  about  6  miles  from  the  mouth,  is  another  bar  cov- 
ered by  from  3  to  5  feet  of  water. 

The  nVer  was  examined  in  1881.    The  project  adopted  had  for  its  ob- 
ject to  form  a  channel  100  feet  wide  and  13  feet  deep  at  mean  low  water 
^m  Tampa  Bay  to  McNeil's  Point  (Palma  Sola).   Owing  to  the  changed 
coiQfflercial  conditions  since  the  adoption  of  the  project  brought  about 
bj  the  extension  of  the  railroad  to  Tampa  the  transfer  to  Tampa  of  the 
prjocipal  gulf  steam-ship  lines,  and  the  service  of  the  smaller  towns 
arooad  Tampa  Bay  by  coasting  steamers  from  Tampa,  the  project  was 
modified  in  1886  to  provide  for  the  passage  of  these  lighter-draught  ves- 
sels to  all  of  the  towns  of  the  lower  river  by  the  removal  of  the  bur  above 
Palmetto. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1889,  $22,684  had 
been  expended,  of  which  $12,000  had  been  used  in  1883-'84  under  the 
original  project  in  making  a  cut  12^  feet  deep  across  the  bar  at  the 
moath,  and  the  remainder  in  1887-'88  in  a  survey  of  the  river  as  far  as 
the  head  of  navigation  at  Mitchellville,  12  miles  above  Kocky  Bluff,  the 
head  of  the  lower  river,  and  24  miles  from  the  mouth,  and  in  dredging 
a  channel  8  feet  deep  through  the  bulkhead  between  Palmetto  and  Man- 
atee. At  that  date  the  dredged  cut  at  the  mouth  had  become  obliter- 
ated by  the  action  of  the  tidal  currents  of  Tampa  Bay  which  ^weep  di- 
rectly across  it.  The  cut  between  Manatee  and  Palmetto  had  shoaled 
but  very  slightly. 

In  October,  November,  and  December,  1889,  the  cut  between  Pal- 
metto aod  Braidentown  was  widened  40  feet  and  the  shoals  which  had 
formed  in  the  original  cut  removed.  When  work  was  completed  the 
cbanD^l  at  the  cut  was  105  feet  wide  at  its  narrowest  point  and  between 
B  aod  9  feet  deep.  In  the  remaining  portions  of  the  river  the  conditions 
^ere  unchanged. 

%l,  1889,  amount  ayatlable , $816.21 

^^\^  1, 1890,  amount  expended  during  fiHcal  year,  exclusive  of 

liibilities outstanding  July  1,  18S9 $602.68 

%1, 1890,  outotanding  liabilities 21.66 

624.34 

July  1, 1890,  balance  available 191.87 

AmouDt  appropriated  by  act  of  September  19,  1890 6,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 6, 191. 87 

SAiDount  (estimated)  required  for  completion  of  existing  project 39, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barber  acts  of  1866  and  1667. 

(See  Appendix  P  7.) 

^>  Tampa  Bay^  Florida, — ^The  harbor  at  Tampa,  at  the  head  of  one 
^  of  this  bay,  was  separated  from  deep  water  by  a  flat  2  miles  wide. 
^i^Qgh  this  was  a  narrow  channel  with  an  average  available  depth  of 
^^'^ut  5  feet,  formed  by  the  waters  of  Hillsborough  River. 

The  original  project  was  adopted  in  1879,  and  has  for  its  object  the 

^j^ation  of  a  9-foot  channel  from  the  9  foot  curve  in  the  bay  to  the 

^arvesat  Tampa,  in  Hillsborough  River,  150  feet  wide  in  the  bay  and 

'^feet  wide  in  the  river,  at  an  estimated  cost  of  $97,000. 

.  Up  to  June  30, 1888,  $69,068,54  had  been  expended.    The  work  con- 

jl^ted  entirely  of  dredgiuc  and  rock  exc^ivation,  and  extended  over  a 

J*^tance  of  8,200  feet,  making  a  cut  varying  in  width  from  200  feet  in 

}^^  river  to  00  feet  in  the  bay.    On  June  30, 1887,  it  had  a  depth  along 

'^  center  line  of  from  8.3  to  9  feet.    The  depth  on  the  flats  beyond  the 

^Oter  extremity  of  the  cut  is  7  feet.    In  1888  the  project  was  modified. 
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Port  Tampa,  9^  miles  from  Tampa  ou  Old  Tampa  Bay  had  become  the 
deep-water  port  of  Tampa.  Tbo  modified  project  is  to  foVm  and  main- 
tain a  channel  8  feet  deep  in  Hillsborough  Bay  and  Hillsborough  Elver 
to  the  city  of  Tampa,  and  a  channel  20  feet  deep  and  200  feet  wide  from 
the  outer  bar  to  Port  Tampa.  In  the  act  of  August  11,  1888,  $25,000 
was  appropriated  for  work  under  this  project  Owing  to  various  an- 
avoidable  delays  the  contract  fbr  the  work  was  not  made  until  March 
29, 1889.  Work  was  begun  June  29.  The  plant  proved  inadeqnate  and 
it  was  removed.  The  time  for  the  completion  of  the  work  was  then 
extended  until  May  5, 1890.  Work  was  recommenced  early  in  Febra* 
ary,  but  the  plant  was  badly  out  of  repair  and  on  May  5  only  14,688 
cubic  yards  had  been  removM  out  of  the  total  estimated  volume  of 
72,000  cubic  yards.  The  contract  has  not  yet  been  annulled  and  the 
contractor  promises  to  recommence  work  at  or  before  the  end  of  July, 
1890,  with  a  new  and  powerful  plant. 

July  I,  lbd9,  ainoant  available f2,272,9T 

July  1, 1890,  amouDt  expended  dnriDg  fisoal  year,  excluBiye  of 

llabilitieH  outstanding  July  1,  1889 $1,835.80 

July  1,  1890,  outstanding  liabilities 10. 10 

1,245.90 

July  1,  1890,  balance  available 1,027.07 

Amount  appropriated  by  act  of  September  19,  1890 25,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 • 26, 027. 07 


1 


Amount  (estimated)  required  for  oompl«^tion  of  existing  project 10, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  P  8.) 

9.  Withlaooochee  River ^  Florida, — This  river  is  120  miles  long  and  has  a 
normal  width  varying  from  75  to  180  feet,  though  at  numerous  points 
a  defined  channel  is  almost  lost  in  broad  marshy  lakes  ^nd  (^press 
swamps.  The  low- water  depth  varied  from  1  to  7^  feet.  Before  im- 
provement the  river  was  so  obstructed  by  loose  rocks,  snags,  fallen 
trees,  floating  grass  islands,  and  bars  as  to  be  practically  im^MEuadable 
excepting  in  isolated  reaches. 

The  river  was  examined  with  a  view  to  its  improvement  in  1879.  The 
approved  project  calls  for  the  removal  of  snags,  overhanging  trees, 
loose  rocks,  and  some  of  the  worst  shoals  between  the  Gulf  of  Mexico 
and  Pemberton  Ferry,  a  distance  of  about  77  miles,  so  as  to  permit 
boats  of  2-feet  draught  to  navigate  the  river  during  one-half  the  year. 

Up  to  June  30, 1889,  $14,342.90  had  been  expended.  The  river  had 
been  cleared  and  made  navigable  between  Cotton's  Grove  and  Pember- 
ton Ferry,  a  distance  of  38  miles.  Three  lines  of  small  steamers  plied 
on  tbis  reach,  between  the  river  landings  and  the  railroads  at  Panas- 
offkee  and  Pemberton  Ferry.  During  the  past  fiscal  year  $2,427.31 
have  been  expended,  mainly  between  Morrison's  Landing  and  the  Silver 
Spring,  Ocala  and  Gulf  Kailroad  Crossing  at  Dunellon,  and  a  naviga- 
ble channel  has  been  opened  between  these  points. 

July  l,1889,amount  available I $4,157.10 

July  1, 1890,  amount  expended  during  fiscal  year,  exoluBive  of  liabilities 
ontstanding  July  1,1889 2,427.31 

July  1,  IdOO.  balance  available t 1,729.79 

Amount  appropriated  by  act  of  September  19,  It^ 5|  400I 00 

Amount  available  for  fiscal  ^ear  ending  June  30,  1891 7, 129.79 

(See  Appendix  P  9.) 
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10.  Harbor  at  Cedar  KeySy  Florida^ — ^The  improveiaent  of  this  harbor 

bas  been  carried  on  from  time  to  time,  nnder  various  appropriations 

made  since  1872.    It  was  obstructed  by  a  shoal  locally  called  Bulkhead 

or  Middle  Ground,  lying  between  Way  Key  and  the  main  ship  channel ; 

at  several  points  in  the  main  ship-channel  the  rock,  which  everywhere 

underlies  the  harbor  at  a  slight  depth,  by  its  outcropping,  has  decreased 

the  general  12  foot  depth  of  the  channels  to  from  7  to  9  feet.    The 

present  project  for  the  improveiAent  of  the  harbor  was  adopted  in  1883, 

and  contemplates  the  formation  of  a  channel  200  feet  wide  and  10^  feet 

deep  through  the  sh«>al6.    An  applt>priation  of  $5,000  was  made  in  1884 

for  work  under  this  project.    With  this  a  cut  was  made  partially  across 

one  of  these  shoals.    This  cut  has  remained  clear. 

In  the  act  approved  August  5, 1886,  $7,000  was  appropriated  for  con- 
tinning  this  improvement.  This  amount  was  applied  to  re  opening  a  cut 
throQgh  the  Middle  Ground,  and  changing  its  direction  so  as  to  insure 
greater  permanence.  The  cut  made  in  June,  1889,  was  70  feet  wide  and 
lOJ  feet  deep.  The  last  examination  made  showed  that  the  cut  had 
been  well  maintained  by  the  tidal  currents,  but  that  it  was  too  narrow 
for  permanence.  Twelve  thousand  two  hundred  and  seventy-three  dol- 
lars and  thirty -six  cents  had  been  expended  on  this  {J)*oject  up  to  June 
30,  ljS89.  Operations  during  the  past  fiscal  year  were  limited  to  widen- 
ing the  Middle  Ground  Gut,  wjth  the  appropriation  made  in  the  act  of 
1888.  The  work  was  done  under  contract  and  was  unfinished  at  the 
close  of  the  fiscal  year. 

The  officer  in  charge  reports  that  the  commercial  importance  of  this 
port  has  declined  greatly  and  that  in  his  judgment  the  existing  facilities 
&re  sofficient  for  the  present  needs  of  commerce. 

Jnly  1, 1889,  amouDfc  available 1726.64 

Joly  1, 1690,  amount  expended  dnriog  fiscal  year,  exclusive  of 

UibUiUesontetandingJuly  1.1889 $308.90 

Jwjl,  1890,  outstanding  liabilities.. 189.70 

498. 60 

•{«ly  1, 1890,  balance  available 228.04 

Amoimt  appropriated  by  act  of  September  19,  1890 2,500.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 2, 728. 04 

j  AinoQnt  (estimated)  required  for  completion  of  existing  project 44, 000. 00 

}  ^bmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(    harbor  acta  of  1866  and  1867. 

(See  Appendix  P  10.) 

11.  Suwanee  Biverj  Florida. — ^The  length  of  river  under  iinprove- 
loeot  is  130  miles.  From  the  Derrick  Gap  entrance  to  Branford,  a  dis- 
tance'of  80  miles,  the  width  of  the  river  varies  from  260  to  300  feet, 
aa<l  its  original  low- water  depth  from  3  to  30  feet.  It  was  but  little 
obstructed  excepting  at  the  month.  Between  Branford  and  Ellaville 
^  general  width  is  325  feet.  It  was  obstructed  by  many  dangerous 
'oek  shoals  crossed  by  crooked  channels  which  had  a  low- water  depth 
«f  from  1.5  to  3  feet. 

A  project  for  this  improvement  was  adopted  in  1880.  It  contem- 
plates the  formation  of  a  channel  150  feet  wide  and  5  feet  deep  from  the 
Gulf  (through  the  bars  at  the  passes)  as  far  up  the  river  as  New  Bran- 
ford  (Roland's  Bluff)-  From  there  to  Ellaville  the  channel  is  to  be  60 
feet  wide  and  4  feet  deep. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1889,  $25,791.12  had 
been  expended.  A  cut  6,000  feet  long,  60  feet  wide,  and  5  feet  deep  at 
mean  low  water  had  b^n  made  across  the  shoals  at  the  mouth;  a 


156         REPORT   OP   THE    CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

large  namber  of  snags  and  overhanging  trees  had  been  cut  and  removed 
and  channels  had  been  blasted  through  some  of  the  worst  shoals.  A 
portion  of  this  work  was  done  by  the  steam  snag-boat  bnilt  early  in 
1889.  Kavigation  was  made  sate  from  Cedar  KeystoBranford.  Dar- 
ing the  past  fiscal  year  the  operations  of  the  snag- boat  were  entirely 
between  Branford  and  EUaville.  8ix  hundred  and  eleven  cabic  yards 
of  rock  were  removed  from  theshoal^  by  blasting  and  dredging,  and  a 
Jarge  amount  of  sunken  and  overhanging  timber  was  cleared  away. 
The  river  is  now  navigable  as  far  as  Hudson,  12  miles  by  rail  below  £Ila- 
ville,  but  at  extreme  low  water  navigation  is  still  too  dangerous  for 
boats  to  make  regular  trips. 

July  1,  1889,  amount  available $2,208.88 

July  I,  1890,  amount  expended  during  fiscal  year,  exclosiye  of 

liabilities  outstanding  July  1,  1889 |l,Q46.7r> 

July  1,  1890,  outstanding  liabilities 23.30 

1,  ri69. 05- 

July  1, 1890,  balance  available 639. 

Amount  appropriated  by  act  of  September  19,  1890 3, 000. 


Amount  available  for  fiscal  year  ending  June  30, 1891 3, 639. 8F^ 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 24,158/ 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See 'Appendix  P  11.) 

I'j.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga 
tion. — The  remainder  of  the  wreck,  supposed  to  be  that  of  the  Germai 
brig  Neva,  was  removed  by  the  contractor  from  Ward's  Bank  at  th^*- 
mouth  of  St.  John's  Biver.  About  36  cords  of  its  cargo  of  logwoo^^ 
were  recovered. 

Obstructions  having  been  reported  again  at  the  site  of  the  wreck  o^<^ 
the  steamer  Maple  Leaf,  the  wreck  and  vicinity  were  carefully  exauL.^ 
ined.  An  old  pile,  8up{)osed  to  be  from^  a  former  beacon,  an  iron  pipe^ 
and  what  seemed  a  piece  of  the  deck -house  frame  were  discovered  es: — 
tending  above  the  plane  18  feet  below  mean  low  water,  to  which  th^ 
wreck  had  been  removed.    All  were  removed. 

(See  Appendix  P  12.) 

EXAMINATION    AND  SURVEY    FOE  IMPROVEMENT,    TO    COMPLY    WITff 
REQUIREMENTS  OF  RIVER  AND  HARBOR  ACT  OF  AUGUST  11, 1888. 

It  appearing  from  the  preliminary  examination  made  by  the  local 
engineer  that  Sarasota  Bay,  Florida,  is  worthy  of  improvement,  and  the 
public  necessity  therefor  being  apparent  from  the  facts  and  reasons  re- 
ported, which  are  concurred  in  by  the  Chief  of  Engineers,  GaptaiD 
Black  was  charged  with  and  completed  its  survey,  the  results  of  which 
were  transmitted  to  Congress,  and  printed  as  House  Ex.  Doc  61,  Fifty- 
first  CongresSj  first  session.    (See  also  Appendix  P  13.) 

IMPROVEMENT  OF  CERTAIN  RIVERS  IN  THE  STATES  OF  FLORIDA, 
GEORGIA,  AND  ALABAMA,  OF  APALACHICOLA  BAY,  AND  OF  HARBOR 
AT   PENSAGOLA,  FLORIDA. 

OflScer  in  charge,  Capt.  P.  M.  Price,  Corps  of  Engineers,  having 
under  his  immediate  orders,  since  October  14,  1889,  Second  Lieut.  C. 
L.  Potter,  Corps  of  Engineers^  Division  Engineer, Col.  C.B.  Comstock, 
Corps  of  Engineers. 

1.  Apalnchicola  River  J  Florida, — An  examination  and  survey  of  this 
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tiver  was  made  ia  the  winter  of  1872-'73.    The  river  was  foand  to  be 

obstructed  by  snags  and  overhanging  trees.    An  accumulation  of  drift- 

.  logs  against  piles,  driven  by  Confederate  authorities  during  the  war, 

near  Moccasin  Slough  had  forHied  a  dam  across  the  river  and  forced  a 

narrow  and  very  crooked  channel  through  its  banks  into  the  Biver 

Styx. 

Tbe  approved  project  for  the  iqiprovement  of  the  river  contemplated 
securing  a  channel  100  feet  wide  and  6  feet  deep  at  low  water,  by  the 
TBinoval  of  snags  and  overhanging  trees,  and  widening  and  straighten- 
iug  the  channel  at  Moccasin  Sloughy  at  an  estimated  cost  of  $80,3^. 

Forty  thousand  seven  hundred  and  forty-five  dollars  and  fiftf^-nine 
cents  were  expended  on  this  project  up  to  the  close  of  the  0scal  year 
euding  June  30, 1889.  At  this  date  the  river  was  iu  a  good  navigable 
condition,  except  at  Moccasin  Slough  and  the  Upper  and  Lower  Elbows, 
where  further  work  is  necessary  to  make  navigation  safe,  and  It  is  esti< 
niHted  that  this  work  can  be  done  for  $5,000.  To  preserve  the  improve- 
nienr.  already  made  an  annual  sum  of  $2,000  is  required  for  the  removal 
of  tbe  a(»;amulatiou  of  snags  and  overhanging  trees. 

Daring  the  year  ending  June  30, 1890,  the  sum  of  $1,437.62  has  been 
^-'xpended  ii^the  removal  of  snags,  sunken  logs,  and  overhanging  trees. 
It  is  proposcMl  to  use  the  balance  available  for  the  maintenance  of  the 
existing  improvement. 

•Jaly  1,1889,  amount  available $1,758.41 

*'^ly  1, 1890,  aiDoant  expended  dnring  fiscal  year,exclaBive  of  liabilities 

otttatanding  July  1,1889 1,437.62 

^.^b  1, 1890. balance  available 320.79 

*^o«nt appropriated  by  act  of  September  19,1890 2,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 2,  :«0. 79 

(See  Appendix  Q  1.) 

2-  Apddchicola  Bay^  Florida. — A  bar  existed  at  the  mouth  of  the 
jf'i^lacbicola  River,  extemling  from  one  half  mile  below  the  town  of 
'^imlachicola,  Fla.,  to  the  Lower  Anchorage.  The  minimum  channel 
"®Pth  over  this  bar  was  3^  feet. 

.  ^^  1879  a  plan  of  improvement  was  adopted  which  contemplated  the 
^^^ing  through  the  bar  of  a  straight  channel  II  feet  deep  and  100 
^^^ide,  to  be  afterwards  increased  to  200  feet  if  the  first  cut  should 
^''l^tice  results  that  would  warrant  it. 

..  .^P  to  June  30,  1889,  the  sum  of  $67,324.73  had  been  expended  on 
^^  ^tnprovement  in  doing  more  or  less  annual  dredging  during  the 
j«ar^  1881  to  1885,  and  in  1887.  On  account  of  inadequate  appropria- 
.  ®J^»  the  dredged  cut  has  never  exceeded  75  feet  in  width  and  9^  feet 
J?  ^^J)th,  and  has  gradually  filled  up,  partly  by  the  deposit  of  silt  from 
^®  ^ver,  and  partly  by  the  washing  in  of  material  from  the  sides  of 
^  ^ut  by  the  currents,  caused  by  the  tides  and  the  prevailing  easterly 
fl'^^W    On  June  30,  1889,  the  channel  had  shoaled  to  a  least  depth  of 

r?^  ***  ™^*^  ^^^  water. 

l3v4nng  the  year  ending  June  30, 1S90,  $17,684.90  have  been  expended. 

j;^    June  12,  1889,  a  contract  with  the  Alabama  Dredging  and  Jetty 

^ujpauy^  of  Mobile,  Ala.,  was  approved,  for  re  dredging  the  channel 

throagh  the  bar  to  a  depth  of  8  feet,  and  to  as  great  a  width — not  ex- 

<»^ing  100  feet— as  the  funds  available  ($19,671.77)  would  permit  of. 

¥oip  various  reasons  the  time  for  beginning  work  under  this  contract 

"^^  extended  to  November  15,  1889,  and  the  time  of  completing  the 

contract  to  May  15,  1890.    Under  this  contract  65,547  cubic  yards  of 
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mad  and  sand  were  removed  from  the  chanDel.    The  cut  began  T 
feet  south  of  the  outer  beacon,  and  ended  at  a  point  250  feet  north 
the  inner  beacon,  a  total  length  of  6,000  feet,  with  a  width  varying  fr^ 
80  to  90  feet,  and  a  depth  of  8  feet.    The  work  has  been  a  great  rel 
to  the  commerce  of  Apalachicola. 

July  1,  1889,  amoaot  available $19, 67^ 

Jniy  1.  1890,  amoont  expended  during  iiMcal  year,  ezclasiTe  olT 

liabilities  outstanding  July  1,  1889 $17,684.90 

July  1,  1890,  outstanding  liabilities 401.50 

'    1^,0^. 

July  1,  1890,  balance  available 1,589. 

Amount  appropriated  ly  act  of  September  19,  1890 20,000. 

Amount  available  for  fiscal  year  ending  June  30,  1891 21, 589. 


1 


Amount  (estimated)  required  for  completion  of  existing  project 40,000.  < 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(8ee  Appendix  Q  2.) 

3.  La  Orange  Bayou^  Florida. — The  plan  of  improvement  adopte 
was  made  pursuant  to  an  examination  of  this  bayou  in  1881,  under  a 
act  of  Congress  appi'oved  March  3, 1881,  and  contemplates  the  deepea 
ing  of  the  channel  through  the  bayou,  so  as  to  admit  of  the  passage  « 
vessels  drawing  4j^  feet  at  mean  low  water,  the  work  to  be  done  t 
dredging. 

Up  to  June  30, 1888,  there  had  been  expended  on  this  work  the  sn 
of  $2,000,  allotted  from  the  appropriation  of  $26,000/  made  by  an  a^ 
approved  Augnst  2, 1882,  for  the  improvement  of  the  Ohoctawhatchfl 
River,  Florida.    The  result  was  the  securing  of  a  channel  5  feet  in  depi 
at  mean  low  water. 

The  act  of  August  5, 1886,  appropriated  $2,000  for  this  improvemea 
It  was  decided  that  this  appropriation  could  be  more  profitably  expen^ 
ed  by  holding  it  until  an  additional  apiTropriation  was  made.  The  s^ 
of  August  11, 1888,  appropriated  $3,000  for  completing  the  impro^r 
mcnt  of  La  Grange  Bayou,  including  Holmes  River  up  to  the  town 
Vernon.  An  examination  and  partial  survey  made  in  February,  18^ 
showed  that  the  completion  of  the  improvement  at  La  Orange  Bay« 
would  cost  about  $12,000,  aiid  that  the  removal  of  the  snags,  logs  afl 
overhanging  trees  from  Holmes  River  would  cost  about  $3,000,  excJ 
sive  of  the  cost  of  the  necessary  plant.  These  facts  being  8ubmitt« 
tAi  the  Secretary  of  War,  he  directed  that  no  further  expenditure  shots 
b(!  made  from  these  appropriations.  Holmes  River  can  be  mosteconod 
cally  cleared  of  obstructions  by  employing  the  plant,  with  certain  mo^ 
fications,  now  provided  for  the  Ohoctawhatchee  River,  using  it  duri "- 
the  high- water  stages  of  the  latter  river,  when  it  would  otherwise 
laid  up.  Should  it  be  decided  to  improve  Holmes  River,  it  is  recc^ 
mended  that  the  appropriation  be  made  for  that  purpose  only,  and  thJ 
itsimprovement  be  disassociated  from  that  of  La  Grange  Bayou,  Floric: 
with  which  it  kas  no  connection  whatever.  Holmes  River  is  an  affined 
of  the  Ohoctawhatchee  River.  The  distance  from  its  mouth  to  Verim 
is  estimated  at  28  miles. 

July  1,  1889,  amount  available .*.     $4,83^ 


July  1,  1890,  balance  available 4, 

Amount  appropriated  by  act  of  September  19, 1890 3»  00(F 

Amount  available  for  fiscal  year  ending  June  30, 1891 7, 839 

(See  Appendix  (^  3.) 
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4.  Harbor  ai  PenMcola^  Florida. — lu  1878  the  channel  was  much  ob- 
BtTQCted  by  greeks,  and  a  survey  made  in  1879  showed  that  the  inner 
bar  bad  shoaled  to  a  depth  of  19  feet  at  mean  low  water.  This  depth 
was  Dot  safficent  to  accommodate  a  large  namber  of  vessels  seeking 
entrance  to  the  port.  The  western  shore  of  the  entrance  to  the  harbor, 
which  is  the  site  of  old  Fort  McBee,  was  fast  washing  away,  and  a 
large  portion  of  the  fort  had  disappeared.  Corresponding  changes  in 
the  directions  of  the  channel  and  of  the  tidal  currents  had  occurred, 
and  to  these  was  attributed  the  shoaling  of  the  inner  bar.  The  re- 
moval of  the  wrecks  was  begun  in  1878. 

The  plan  of  improvement  adopted  in  1881,  Contemplates  dredging  a 
channel  300  feet  wide  and  24  feet  deep  at  mean  low  water  across  tho 
inner  bar,  for  temporary  relief  of  the  navigation  of  this  harbor,  and 
protecting  the  shore-line  near  Fort  McBee  from  further  abrasion,  by 
Uie  construction  of  jetties  and  works  of  shore  protection,  with  a  view 
to  retaining  this  position  fordefensive  purposes,  said  preventingfurther 
injurious  changes  in  the  tidal  currents. 

The  expenditure  up  to  June  30, 1889,  of  $223,352.79  had  resulted  in 
obtaining  temporarily,  a  channel  across  the  inner  bar,  Sported  to  be 
120  feet  wide  and  24  feet  deep,  at  mean  low  water,  at  the  conclusion  of 
dredging  operations  in  1886.  Since  then  no  dredging  has  been  done 
and  the  channel  has  gradually  shoaled  until  it  bad  a  least  depth  of  19.6 
feet  at  mean  low  water  in  April,  1890. 

Between  1881  and  1887,  the  further  abrasion  of  the  western  shore 
line,  near  Fort  McBee,  was  stopped  by  the  construction,  of  two  jetties, 
north  of  the  fort,  and  nearly  at  right  angles  to  the  shore,  having 
lengths,  respectively,  of  360  and  220  feet  The  jetties  were  originally 
of  a  t^tative  character,  and  were  built  of  two  parallel  rows  of  close 
piling,  filled  with  alternate  layers  of  brush  and  stone,  with  side  slopes 
of  similar  construction.  They  were  exposed  to  the  attacks  of  the 
tefedo,  and  to  the  destructive  action  of  severe  storms. 

Previous  to  1888,  notwithstanding  that  much  repair  and  auxiliary  work 
^  been  done  to  preserve  them,  not  more  than  75  per  cent,  of  the  jetties 
^nuuned.  Their  usefulness  in  preserving  the  shore  line  having  been 
demonstrated,  it  was  then  decided  to  rebuild  them  in  a  substantial  man- 
^^  by  covering  them  with  a  coping  and  side  slopes  of  heavy  stone  and 
eoDcrete  blocks.  Up  to  June  30, 1889,  about  2,500  tons  of  stone— the 
l^ger  pieces  weighing  from  1  to  4  tons — had  been  placed  on  the  North 
"l^ttf,  and  a  considerable  number  of  concrete  blocks,  varying  in  weight 
^ni  about  3  to  7  tons,  had  been  molded,  but  not  vet  placed  in  the 
jetties. 

Daring  the  year  ending  June  30, 1890,  the  expenditure  of  $18,492.10 
^^  resulted  in  rebuilding  the  jetties,  as  far  as  now  appears  to  benec- 
^^^  in  order  to  accomplish  the  imrpose  desired.  In  the  core  of  the 
jetty  the  concrete  blocks  were  carefully  placed  in  regular  order  by  a 
diver.  Id  the  side  sloi^es  the  blocks  are  placed  at  random.  The  core 
^f  the  jetty  is  surmounted  above  the  plane  of  mean  low  water  by  a 
^onoUthic  concrete  coping.  Since  the  completion  of  the  work,  in  April, 
1390,  this  coast  has  been  visited  by  unusually  heavy  storms,  which  the 
reconstructed  jetties  have  withstood  perfectly.  No  settlement  nor  de- 
^ngement  has  been  noticed. 

.  ^^  April,  1890,  a  detailed  survey  of  the  entrance  to  the  harbor,  to 
incinde  careful  observations  of  the  velocities  and  directions  of  the  cur- 
rents was  begun,  but  has  been  much  interrupted  by  unusually  stormy 


The  original  project  for  the  improvement  of  the  harbor  did  not  pro- 
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vide  for  dredgiug  a  channel  throngli  the  outer  bar  to  correspond  wi 
that  through  the  inner  bar.  An  examination  made  }n  April,  18£ 
showed  a  least  depth  of  19.6  feet  on  the  inner  bar,  and  22.1  feet  on  t 
outer  bar.  As  a  result  of  this  examination,  it  was  estimated  that  t 
sum  of  $106,446,  to  be  available  in  one  sum,  was  required  to  dredge 
channel  300  feet  wide  and  24  feet  deep  through  both  bars. 

July  1,  1889,  amount  available (26,647 

July  1,  1^90,  amount  expended  during  fiBcai  year,  exolnaiYe  of 

liabilities  outstanding  July  1,  lb89 |16,492, 10 

July  1,  1890,  outstanding  liabilities 1,147.49 

19,639. 

« 

July  1,  1890,  balance  available 7,007.4 

Amoant  appropriated  by  act  of  September  19,1890 25,000.^ 

Amount  available  for  fiscal  y^ar  ending  June  30,  1891 32, 007.  i 

Amount  (estimated)  required  for  completion  of  existing  project 81, 446.  < 

Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 

(See  Appendix  Q  4.) 

5.  Ohoctawhatckee  Rivera  Florida  and  Alahama. — When  work  on  tta 
improvement  was  first  commenced,  in  1874,  the  river,  although  havin 
an  average  width  of  350  feet,  was  almost  totally  obstructed,  admittin 
only  narrow  barges,  and  flats  of  light  draught  of  water  to  be  nav 
gated,  and  the  channel — if  a  channel  existed  at  all — was  such  as  to  b 
extremely  dangerous  to  navigation,  particularly  during  the  low  waU 
stages.  ^ 

The  present  plan  of  improvement  was  adopted  in  1872,  and  modifle 
in  1880.  It  contemplates  the  improvement  of  the  river  to  obtain  a  lo 
water  navigable  channel  from  its  mouth  to  Geneva,  Ala.,  an  estimate 
distance  of  125  miles,  and  a  navigable  high-water  channel  from  Genev 
to  Kewton,  Ala.,  an  estimated  distance  of  37  miles. 

The  expenditure  up  to  June  30, 1889,  of  $88,486.19,  has  ignited  i 
giving  a  fairly  navigable  channel,  except  at  extreme  low  water,  fro' 
the  crossing  of  the  Pensacola  and  Atlantic  Railroad,  at  Oaryville,  Fli 
to  Geneva,  Ala.,  a  distance  of  25  miles,  and  a  partially  improved  chann 
from  Geneva  to  Pates  Landing,  a  distance  of  about  25  miles. 

Four  steam-boats  now  run  regularly  between  Geneva,  Ala.,  and  Cab 
ville,  Fla.,  and  the  population  of  the  surrounding  country  is  Increasia 
rapidly.    The  river  is  the  only  outlet  for  their  products. 

During  the  year  ending  June  30, 1890,  $7,640.04  have  been  expendc 
Of  this  amount,  $4,800  was  paid  for  a  new  snag-boat,  to  replace  thee 
one,  which  had  become  totally  useless.  The  channel  between  G^n^ 
and  a  point  2}  miles  above  Pates  Landing  and  between  Geneva  »: 
Oaryville,  was  cleared  of  such  snags  and  logs  as  formed  the  woi 
obstructions. 

Jnly  1, 1889,  amount  available : |8,513. 

Jnly  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1889 |7,640.04 

JuU'  1, 1890,  outstanding  liabilities 40.00 

7,680J 

July  1, 1890,  balance  available 833.7 

Amount  appropriated  by  act  of  September  19,  1890 12.5OO.0 

Amount  available  for  fiscal  year  ending  June  30, 1891. . ..«....«.,...  .^ ... .     13, 3!%  7 

(See  Appendix  Q  5.) 
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B,  Eicambia  and  Conecuk  river a^^  Florida  and  Alabama. — The  river 
ongJDally  was  mach  obstructed  by  snags,  sanken  logs,  and  rock  shoals, 
and  by  a  very  shoal  bar  at  the  mouth.  Steam-boat  navigation  was  not 
attempted,  and  rafts  had  much  di^culty  in  passing  down  the  river. 

Tbe  plan  of  improvement  for  this  river,  adopted  pursuant  to  examina- 

tioDS  and  surveys  made  in  1878  and  1879,  contemplates  the  removal  of 

snags,  sanken  logs,  and  other  obstructions  from  the  channel,  cutting 

tJiroagh  rock  shoals  and  dee}>ening  sand-bars  by  works  of  contraction 

and  shore  protection,  from  the  mouth  of  the  river  in  Pensacola  Bay  to 

the  mooth  of  Indian  Creek,  an  estimated  distance  of  293  miles,  for  the 

purpose  of  facilitating  the  movement  of  timber  down  the  river,  affording 

at  the  same  time  facilities  for  steam-boat  navigation. 

The  amount  expended  up  to  June  30,  1889,  $51,222.63,  had  resulted 
in  dredging  a  channel  through  the  bar  at  the  mouth  of  the  river — which, 
howe?er,  had  again  shoaled  to  such  an  extent  as  to  require  redredging — 
and  in  the  removal  of  obstructions  to  .navigation,  so  that  at  that  time 
the  river  was  navigable  at  ordinary  stages  for  steam-boats  drawing  5^ 
feet  of  water  from  Ferry  Pass  to  Skinner's  Landing,  a  distance  of  17 
miles;  and  for  boats  drawing  3  feet  to  the  Alabama  State  line ;  and  the 
river  had  been  so  far  cleared  of  logs,  snags,  and  overhanging  trees  that 
tbe  lower  118  miles  was  in  a  good  navigable  condition  for  stages  of 
water  above  the  2^foot  stage. 

Daring  the  fiscal  year  ending  June  30, 1890,  $6,008.29  was  expended 

upon  this  improvement,  and  has  resulted  in  securing,  by  dredging,  a 

good  channel  60  feet  in  width  and  6  feet  in  depth  at  low  water,  through 

the  bar  at  the  mouth  of  the  river.    Snags  and  overhanging  trees  have 

been  removed  from  28  miles  of  the  river,  and  some  work  of  removing 

tock  and  gravel  from  the  bars  has  been  done.    The  channel,  from 

Thompson's  Gut-off  to  the  mouth  of  the  river,  a  distance  of  133  miles,  is 

i^owin  a  fairly  navigable  condition  for  all  stages  higher  than  2A  feet 

above  low  water. 

Jolyl,  1889»  amount  available |7,922.67 

Ji^ly  1, 1^,  amonnt  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1889 16,008.29 

%1,1890,  outstanding  liabilities 932.70 

G,  1^10.  99 

{'Jy  1, 1890,  balance  avaUabJe 981.68 

appropriated  by  act  of  September  19,  1890  7,500.00 


available  for  fiscal  year  ending  June  30,  1891 8, 481. 68 

K  AooQot  (estimated)  required  for  completion  of  existiog  project 17, 930. 00 

\^biQitted  in  compliance  with  requirements  of  sections  2  of  river  and 
<   harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  6.) 

^'  flint  River ^  Georgia. — ^Before  the  improvement  was  begun  the  river 
Jfasonly  navigable,  at  low  water,  from  its  mouth  up  toBainbridge,  and 
we  channel  over  this  portion  was  narrow,  crooked,  and  much  obstructed 
'^ylogs,  suags,  and  overhanging  trees. 

lie  present  project  for  the  improvement  of  this  river  was  adopted  in 
W3,and  modified  in  1879,  the  object  of  the  original  project  being  to 
afford  a  channel  100  feet  wide  and  3  feet  deep  at  low  water,  from  its 
^oath  up  to  Albany,  Ga.,  an  estimated  distance  of  105  miles;  suui,  of 
^ke  DKHlification,  to  provide  a  navigable  channel  for  ligbt-dranght 
•teamers,  at  moderate  stages  of  water,  from  Albany  to  Montezuma,  an 
^timated  distance  of  77  miles. 

The  expenditure  up  to  June  30, 1889,  of  $122,363.76,  has  resulted  in 

raa  90 11 
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obtaiDing  a  navigable  channel^  having  a  low-water  depth  of  3  feet,  n  ^ki 
a  width  varying  from  50  to  100  feet;  from  the  mouth  of  the  river 
to  Albany.    Above  Albany  the  river  has  been  partially  cleared  of  h 
and  snags,  and,  to  a  limited  extent, -of  loose  rock  between  Albany  suj 
Montezuma,  and  a  small  steam-boat  now  runs  regularly  on  this  porti 
of  the  river. 

During  the  year  ending  June  30, 1890,  $13,840.01  were  expend^ 
mainly  on  necessary  plant,  consisting  of  one  snag-boat  and  one  drilli^Q^ 
barge.  The  worst  obstructions  were  removed  from  the  channel  ove-  :»*  $ 
distance  of  56  miles,  between  Albany  and  Montezuma.  The  drillL:Ki^. 
barge  worked  on  the  rock  shoals  near  Albany  from  June  until  Septum, 
ber  30,  1889,  when  work  was  stopped  on  account  of  the  exhanstioK^  of 
the  appropriation. 

July  1, 1889,  amount  avaUable $14,666L  S5 

July  1,  1890,  amoQDt  expended  daring  fiscal  year,  exclosive  of 

liabUities  outstanding  July  1, 1889 $13,840.01 

July  1,  1890,  outstanding  liabilities 85. 60 

^  13,925.  « 


July  1,  1890,  balance  available 740, 

Amount  appropriated  by  act  of  September  19, 1890 20,000^    *^ 

^      -44 
Amount  available  for  fiscal  year  ending  June  30,  1891 20, 740. 

i  Amount  (estimated)  required  for  completion  of  existing  project 43,962. 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  7.) 

8.  Ooosa  BiveTj  Georgia  and  Alabama. — ^The  river   was  origiualC^ 
much  obstructed  by  rock-shoals  and  sand-bars  between  Borne,  Ga.^  ai 
Greensport,  Ala.,  and  below  Greensport  it  was  not  navigable  at  all 
account  of  the  many  shoals  and  rapids,  formed  by  ledges  of  rock  ci 
ing  the  river  bottom  at  points  where  I  he  width  of  the  river  was 
than  the  normal.    The  normal  width  of  the  river  at  low  water  is  fror 
500  to  800  feet.    From  Bome,  Ga.,  to  Greensport,  Ala.,  an  estimate 
distance  of  162  miles,  the  river  has  an  average  slope  of  about  5  inchi**"   ^ 
I)er  mile,  with  banks  which  are  firm  and  not  easily  eroded.    Fro^^" 
Greensport  down  to  Wetumpka,  Ala.,  an  estimated  distance  of  1— -^^ 
miles,  the  profile  of  the  natural  river,  at  low  water,  exhibits  a  succ^^^^* 
sion  of  deep  pools,  varying  in  length  from  one-half  to  8  miles,  sep^^f* 
ated  by  shoals  formed  of  ledges  of  solid  rock  or  loose  stones  and  cM^ 
tached  bowlders,  which  frequently  rise  above  the  surface.    The  shoetfe 
extend  along  the  river  for  distances  varying  from  a  few  feet  to  12  miJea 
and  have  depths  of  water  varying  from  a  few  inches  to  several  feet- 
Velocity  observations  at  Wetumpka  showed  a  low- water  discharge  of 
5,796  cubic  feet,  about  the  same  as  that  reported  for  the  Mississippi 
Biver  at  St.  Paul.    The  abundance  of  water,  the  stability  of  the  bante 
and  bottom  of  the  river,  and  the  rock  foundations  for  locks  and  dams,  pre- 
sented in  all  cases,  make  the  lower  portion  of  the  river  peculiarly  suscepti- 
ble of  permanent  improvement  by  a  system  of  slack-water  navigation. 

By  means  of  the  Upper  Coosa,  the  Oostenaula,  and  Goosawattee 
rivers  there  is  now  a  stretch  of  293  miles  of  navigable  river  above  Lock 
No.  4,  and  by  means  of  the  Coosa  and  Alabama  rivers  a  stretch  of  367 
miles  ot  easily  navigable  river  below  Wetumpka.  The  improvement  of 
the  116  miles  of  river  between  Lock  No.  4  and  Wetumpka  will  there- 
tore  aflbrd  a  continuous  route  of  water  transportation,  776  miles  in 
length  from  northwestern  Georgia,  through  the  mineral  region  of  north 
Alabama  to  the  Gulf  of  Mexico  at  Mobile,  Ala. 
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Tarsoant  to  varioas  examinations  and  surveys  made  between  1870 
d  1878  a  plan  of  improvement  wus  originally  adopted  which  oontem- 
I^lsted  the  removal  of  the  lesser  rock  shoals  and  sand  and  gravel  bars 
l>^  excavation  and  by  works  of  contraction,  so  as  to  give  a  minimum 
d«pth  of  3  feet  at  low  water  in  the  channel  and  the  constraction  of 
locks  and  dams  to  overcome  the  more  serious  obstructions  below  Oreens- 
l(>ort.  The  project  as  approved  was  limited  to  the  section  of  river  be- 
't.^veen  Borne,  6a.,  and  the  Bast  Tennessee,  Virginia  and  Oeorgia  Bail- 
jpoad  Bridge,  an  estimated  distance  of  236  miles. 

Under  the  act  of  August  11,  1888,  a  survey  was  made  between  May 

suid  November,  1889,  from  the  rapids  at  Wetumpka  to  connect  with  the 

icnprovements  already  completed  below  Greensport.     The  report  of 

tJm  survey,  submitting  a  plan  and  estimates  for  the  improvement  of 

tkhis  portion  of  the  river,  was  printed  as  House  Ex.  Doc.  No.  94,  Fifby- 

first  Congress,  first  session. 

The  expenditure  up  to  June  30, 1889,  of  $487,995.34  had  resulted  in 
s«CQriDg  a  fairly  navigable  channel  from  Borne,  Ga.,  to  Greensport, 
Ala.,  by  blasting  out  the  rock  shoals,  and  by  the  construction  of  wing- 
dams  to  scour  out  the  sand-bars.-  Three  masonry  locks,  each  40  feet 
^ide  by  210  feet  between  mitre  sills,  at  distances  respectively  of  0.68, 
3.86^  and  5.24  miles  below  Greensport,  had  been  nearly  completed,  with 
their  accessory  dams  and  dikes,  and  i>reparations  had  been  made  for  the 
commencement  of  a  fourth  lock  and  dam  21  miles  below  Lock  No.  3. 

Daring  the  year  ending  June  30, 1890,  the  expenditure  of  $31,675.97 
bas  resulted  in  the  completion  of  Locks  Nos.  1,  2,  and  3,  and  in  equip- 
ping them  with  all  the  machinery  needed  for  their  operation,  and  in 
the  required  improvement  of  the  channel  between  Locks  Nos.  1  and  2, 
sind  Locks  Nos.  2  and  3. 

For  the  efficient  operation  of  the  locks,  dwellings  for  the  lock-keepers 
are  needed  at  each  lock.  Crib- work  guiding-piers  are  also  needed  at 
tbehead  and  foot  of  each  lock  to  make  easy  ingress  and  egress.  As 
soon  as  the  dam  at  Lock  No.  4  is  finished,  the  upper  river  boats  by 
Pttsing  through  Locks  Nos.  1, 2,  and  3  will  be  able  to  reach  the  exten- 
sive Broken  Arrow  coal-fields,  which  are  situated  between  Locks  Nos. 
3  and  4. 

As  stated  in  last  annual  report — for  fiscal  year  ending  June  30, 1889 — 
^t  is  proposed  to  increase  the  dimensions  of  Lock  No.  4,  and  those  be- 
jow  it,  to  52  by  322  feet,  in  order  to  furnish  the  downstream  coal  and 
ironorc  traffic  with  facilities  for  the  passage  of  one  tow-boat  and  three 
targes  through  each  lock  at  one  lockage. 

In  view  of  the  fact  that  a  resurvey  was  thou  being  made  of  the  por- 
tion of  the  river  below  Lock  No.  4  on  which  to  base  revised  estimates 
for  its  improvement,  the  amount  estimated  for  the  completion  of  the 
existing  project  in  the  annual  report  for  the  fiscal  year  ending  June 
30, 1889,  provided  only  for  the  completion  of  the  work  from  Borne,  Ga., 
to  and  including  Lock  No.  4,  A.labama,  3  miles  above  the  crossing  of  the 
Georgia  Pacific  Railroad. 

The  estimate  herewith  submitted  for  the  completion  of  the  existing 
project  provides  for  the  completion  of  the  channel  work  between  Rome, 
6a.,  and  Lock  No.  4 ;  for  the  building  of  the  necessary  crib- work  guid- 
ing piers,  for  the  grading  and  protection  of  the  grounds  and  banks 
adjacent  to  the  locks,  and  for  the  building  of  lock-keeptrs'  dwellings  at 
Lciks  Nos.  1,  2, 3,  and  4;  for  the  completion  of  the  dam  and  construc- 
tm  of  Lock  No.  4 ;  and  tor  the  completion  of  the  channel  work  and 
eouBtruction  of  the  4  locks  and  dams,  required  between  Lock  No.  4  and 
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the  East  Tennessee,  Virginia  and  Georgia  Bailroad  Bridge,  as  esUmat 
in  the  report  mentioned  above. 

Jnly  1,1889,  amount  available $35,704 

July  1,  1890,  amount  expended  during  iiBcal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 $31,675.97 

July  1,  1890,  outBtanding  liabilities 3,326.05 

35,005 

Jnly  1,  1890,  balance  available 70S 

Amoun  t  appropriated  by  act  of  September  19,  1890 300, 00( 

Amount  available  f6T  fiscal  year  ending  June  30,  1891 300, 70i 

Amount  (estimated)  required  for  completion  of  existing  project  between 
Rome,  6a.,  and  East  Tennessee,  Virginia  and  Georgia  liailroad  Bridge    971, 84< 

Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1^^. 

(See  Appendix  Q  8.) 

^ 

9.  Chattahoochee  River j  Georgia  and  Alabama. — The  river  .was  ori^ 
ally  ihuch  obstructed  by  logs,  snags,  and  overhanging  trees  and  t 
numl)er  of  rock  and  marl  shoals  and  sand  bars,  so  that  navigation  ' 
difficult  and  dangerous.  Steam-boats  could  only  run  by  daylight, 
not' un frequently  laid  on  sand-bars  for  weeks  at  a  time  waiting  U 
rise  in  the  river.    Very  many  were  lost  by  striking  logs  or  snaga. 

The  present  plan  of  improvement  adopted  in  1873  and  m<^ifie< 
1882,  contemplates  a  low- water  channel  4  feet  in  depth  and  100  fee 
width  from  Columbus,  Ga.,  to  Chattahoochee,  Fla.,  a  distance  of 
miles,  by  the  removal  of  snags  and  other  obstructions  from  the  chan 
and  overhanging  trees  from  the  banks ;  by  the  excavation  of  rock  shoi 
and  by  works  of  contraction  and  shore  protection. 

Previous  to  the  act  of  June  18,  1878,  $70,000  were  appropriated 
the  "Chattahoochee  and  Flint  rivers,"  but  the  amounts  apportior 
to  each  river  are  not  known. 

Up  to  June  30, 1889,  $230,641.61  of  the  appropriations  for  the  Ch 
tahoochee  River  alone  had  been  expended,  and  with  its  share  of  thecc 
bined  appropriations  had  resulted  in  securing  a  fair  navigable  chan 
between  Chattahoochee,  Fla.,  and  Eufaula,  Ala.,. at  all 'seasons  of 
year,  and  between  Eutaula,  Ala.,  andColumbus,  Qa.,  at  all  times,  exo 
during  the  prevalence  of  extreme  low  water.  Steam-boats  now  m: 
regular  trips  with  but  few  accidents  or  detentions,  running  by  night 
well  as  by  day.  The  limited  annual  appropriations  for  this  imprc 
ment  have  not  been  sufficient  to  maintain  the  works  of  contraction  c 
structed,  nor  to  extend  or  modify  them  as  required. 

During  the  year  ending  June  30, 1890,  $10,191.30  have  been  expend 
in  maintaining  the  existing  improvement^  excavating  rock-shoals,  i 
in  procuring  new  plant  to  replace  that  worn  out. 

July  1,  1889,  amount  available $12,37 

July  1,  1890,  amount  expended  during  fisoal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 $10,191.30 

Jnly  1,  1890,  outstanding  liabilities 509.72 

10,76 

July  1, 1890,  balance  available 1,61 

Amount  appropriated  by  act  of  September  19,  1890 ..,.    20, OO 

Amount  available  for  fiscal  year  ending  June  30,  1891 21,61 

Amou n t  ( est! m ated )  requ  ired  for  completion  of  existing  project 192, 24 

Submitted.iu  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  9.) 


\ 
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10.  Tallapoosa  Biver^  Alabama. — ^The  condition  of  the  river  wben  first 
^sazDiDed,  in  1881,  was  sncb  thsit  at  low  water  navigation  was  entirely 
ixupractitiable  on  acconnt  of  the  nnmeroas  sand  and  gravel  bars,  and 
els  of  rock  across  the  river,  and  the  great  aecamulation  of  logs  and 
xiag8  in  the  channel,  and  the  lattet  also  rendered  high-water  uaviga- 
OD  extremely  difficnit  and  dangerous.  But  for  these  obstrnctions  the 
iver  presented,  generally,  long  reaches  of  fine  navigable  water,  with  a 
idth  of  200  to  300  feet,  and  a  depth  of  G  to  12  feet,  bat  where  this 
idth  was  exceeded  to  any  extent  gravel  and  sand  bars  were  found, 
'^Kfith  a  low- water  depth  of  only  1  to  2  feet. 

Tb«  original  project,  adopted  pursuant  to  an  examination  and  partial 
sonrey  made  in  1881,  provicled  for  obtaining  a  navigable  channel  from  the 
junction  with  the  Goosa  Biver,  where  the  two  rivers  form  the  Alabama 
-River,  to  the  foot  of  Tallassee  Beefs,  2  miles  below  the  town  of  Tallassee, 
a  distJince  of  48  miles,  with  a  least  depth  of  3  feet  and  width  of  200  feet 
iu  open  river,  and  00  feet  through  the  soft  rock-reefs,  by  the  removal 
ofsDags  and  logs  from  the  channel,  and  overhanging  trees  from  the 
Iwnks;  by  cutting  through  the  gravel  and  rock-reefs,  and  by  deepen- 
ing tbe  sand-bars  by  works  of  contraction  and  shore  protection. 

The  expenditure  of  $35,837.34  up  to  June  30, 1889,  had  resulted  in 
providing  a  suitable  snag-boat ;  in  removing  snags  and  logs  obstructing 
the  channel^  in  cutting  down  dangerous  overhanging  timber,  and 
toilding  320  feet  uf  temporary  jetty,  and  in  re- working,  each  jear,  the 
])art  passed  over  during  the  previous  season  to  remove  snags  and  logs 
brought  down  by  freshets;  and  that  portion  of  the  river  under  improve- 
ment is  now  navigable  at  moderate  stages  of  water. 

Dnring  the  fiscal  year  ending  June  30, 18J0,  $3,829.24  wa«  expended 
'^  maintaining  the  existing  improvement. 

The  original  estimate  of  the  cost  of  the  improvement  was  $40,125, 
'^Qt  this  contemplated  continuous  and  expeditious  work,  with  sufficient 
Appropriations.  These,  however,  have  not  been  provided,  and  the 
firreater  part  of  the  money  heretofore  appropriated  has  been  expended 
^^  the  removal  of  the  annual  accumulation  of  logs  and  snags,  and  but 
^  ^mall  amount  has  6een  available  for  the  more  permanent  work  con- 
^^niplate(l  by  the  project.  On  account  of  changes  which  have  since 
^*<^carred  the  survey  of  1881  does  not  now  furnish  the  data  necessary  for 
^^timating  the  amount  required  to  complete  th^  existing  project. 

"J^ly  1, 1889,  amount  available $4,180.66 

•*  *'ly  1, 1890,  amoant  expended  dnrinf;  fiscal  year,  exclusive  of 

^  liabilities  outBtanding  July  1. 1889 $3,829.24 

•'^lyl.lSgO,  oatataudiDg  liabilities 184.72 

*  4,013.96 

'i'^ly  1, 1890,  balance  available .- ^*^?5 

-^«»onntappropriatedby  act  of  September  19, 1890 4,000.00 

-^"siount  available  for  fiscal  year  ending  Jnne  30,  1891 4. 166. 70 

(8ee  Appendix  Q  10.) 

.  il.  Cahaba  Biver,  Alabanui.—The  report  of  the  examination  of  this 
Ji^er,  from  its  month  to  Oenterville,  Ala.,  in  1874,  states  that  "  on  thir- 
^0  of  the  shoals  there  is  only  1  foot  of  water,  and  on  two  as  little  as 
^iglit-tenths  of  a  foot.  Besides  this  there  are  innumerable  snags,  the 
^amulation  of  years,  and  also  a  great  quantity  ot  leaning  trees,  which 
^nst  be  removed  owing  to  the  narrowness  of  the  stream  even  at  a  stage 
^veral  feet  above  low  water.  •  •  •  The  river  is  spanned  by  three 
^ridges.  •  •  •  The  railroad  bridges  are  only  a  few  inches^above 
^igh  water,  while  the  road  bridge  is  sometimes  submerged."    * 
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The  road  bridge  mentioned  was  carried  away  by  the  flood  of  1881. 

Under  acts  of  Congress  approved  June  23,  1874,  and  June  17, 1880, 
examinations  and  partial  surveys  were  made  in  1874  and  in  1880,  and  a 
plan  of  improvement  was  adopted  which  provides  for  obtaining  for  the 
lower  Cahaba  River,  from  its  mouth  to  the  town  of  Centerville,  a  dis- 
tance of  88  miles,  a  navigable  channel  with  a  width  in  open  river  of  100 
feet,  and  in  soft  rock  and  bar  cuts  of  60  feet,  having  a  depth  at  low 
water  of  3  feet,  by  the  removal  of  snags,  etc.,  from  the  channel  and 
overhanging  trees  from  the  banks;  by  cutting  through  the  soft  rock  and 
gravel  bars,  and  by  contracting  and  regulating  the  channel. 

The  expenditure  up  to  June  30, 1886,  of  $28,989.79  had  resulted  in 
the  partial  improvement  of  the  river  from  its  mouth  to  Centerville, 
adapting  it  to  high-water  navigation,  but  on  account  of  the  obstructing 
railroad  bridges,  steam-boats  were  unable  to  make  any  use  of  the  im- 
proved river.  Since  that  time  no  work  has  been  done  because  of  a  pro- 
viso in  the  river  and  harbor  act  of  August  5, 1886,  that  "  no  part  of  said 
sum  ($7,500  appropri<ated  for  this  work)  shall  be  expended  until  the 
officer  in  charge  shall  have  reported  that  the  railroad  and  other  bridges 
across  said  river  have  been  provided  with  good  and  sufficient  draw 
openings."  These  bridges  continue  to  obstruct  the  navigation  of  the 
river,  not  having  been  provided  with  draw  openings.  The  working 
plant  of  the  Cahaba  Eiver  has  been  transferred  to  the  Escambia  and 
Conecuh  Improvement. 

During  the  year  ending  June  30, 1890,  $13.50  was  expended  to  defray 
the  costs  of  an  examination  of  the  bridges  obstructing  the  navigation  of 
this  river,  made  in  compliance  with  a  request  of  Hon.  J.  E.  Cobb,  M.  0., 
dated  March  25,  1890. 

This  examination  showed  that  no  changes  had  been  made  in  the  j^il- 
road  bridges,  but  no  action  was  taken  in  the  matter  on  account  of  the 
withdrawal  of  his  complaint  by  the  Honorable  Mr.  Cobb,  under  date  of 
April  24, 1890. 

Jnly  1, 1889,  amonnt  available $7,801,85 

July  1,  1890,  amoant  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  Jnly  1,  1889 31.50 
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July  1,  1890,  balance  available 7,770.35 

Amount  (estimated)  required  for  completion  of  existing  project 157, 500. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acto  of  1866  and  1867. 

(See  Appendix  Q  11.) 

12.  Alabama  River^  Alabama, — Before  improvements  were  begon  in 
1878,  the  river  was  so  full  of  sunken  logs  and  snags,  and  so  obs^cted 
by  bars,  shoals,  and  reefs— on  many  of  which  the  low-water  depth  was 
only  2^  to  3^  feet — that  navigation  was  both  difficult  and  dangerons, 
and  many  boats  were  destroyed.  At  low  water  stages  boats  could  only 
run  by  day-light,  and  long  detentions  at  the  bars  and  shoals  were  fre- 
quent. The  normal  width  of  the  upper  river  is  from  600  to  600  feet, 
and  of  the  lower  river  from  700  to  800  feet.  In  the  portions  of  the 
river  having  these  widths,  the  low- water  depths  vary  from  8  to  J5  feet; 
but  where  the  river  has  been  widened  by  the  erosion  of  its  banks,  bars, 
shoals,  and  reefs  are  found.  That  portion  below  the  Cut-off— 20  miles 
in  length — was  absolutely  inaccessible  during  low  water,  and  all  land- 
ings situated  thereupon  were  deprived  of  steam-boat  service  during 
that  season. 

The  plan  of  improvement  adopted -pursuant  to  an  examination  and 
partial  survey  of  this  river  made  under  act  of  Congress,  approved  March 
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3, 1875,. provides  for  obtaining  a  channel  200  feet  in  ^idtb,  and  4  feet 
in  depth,  at  low  water,  from  the  month  of  the  river,  44  miles  above 
Mobile,  to  Wetampka,  Ala.,  a  distance  of  323  miles,  by  the  removal  of 
BDOgs,  logs,  etc.,  from  the  channel ;  cutting  overhanging  trees  from  the 
banks;  removing  rock  and  gravel  reefs  by  blasting  and  dr^ging;  and 
deepening  sand-bars  by  works  of  contraction  and  shore  protection. 

l%e  expenditure  of  $151,595.08,  up  to  June  30, 1889,  had  resulted  in 
dearing  the  river  of  dangerous  snags  and  overhanging  timber;  in  the 
improvement  of  the  worst  bars ;  in  opening  the  20  miles  of  the  river 
below  the  Gut-off;  in  an  increased  safety  to  navigation ;  greater  regu- 
larity and  redaction  in  time  of  trips,  and  enabhng  boats  to  caiTy  larger 
loads.   Boats  now  run  by  night,  as  well  as  by  day,  at  all  stages  of  water. 

The  original  estimate,  in  1876,  of  the  cost  of  the  improvement  of  this 
river, was$229, 741.  This  estimate  contemplated  that  the  project  should 
be  proeecnted  continuously  and  expeditiously  by  the  appropriation  of 
the  amonnts  annually  recommended.  Such  appropriations  have  not, 
however,  been  made,  and  no  appropriations,  whatever,  were  made  in  the 
years  1883, 1885, 1887,  and  1889.  The  work  has,  so  far,  extended  over  a 
period  of  12  years,  with  total  appropriations  amounting  to  $185,000,  of 
which,  much  the  larger  part  has  been  necessarily  expended  in  removing 
the  annaal  accumnlation  of  logs  and  snags,  due  to  freshets,  and  in 
inaintaiDing  the  improvement  accomplished  with  the  earlier  appropria- 
tioDS.  Tbe  survey  of  1875  does  not  now  furnish  data  for  estimating  the 
amount  required  to  complete  the  original  project. 

During  the  year  ending  June  30, 1890,  $8,806.97  were  expended  in 
maintaining  the  existing  improvement. 

Joly  1, 1889,  amount  available $13,404.92 

J^y  1, 1890,  amonnt  expended  daring  fiscal  year,  exclusive  of 

lUbiUties  outstanding  July  1,  1889 $8,806.97 

Jaly  1, 1890,  outstanding  liabilities 2,290.21 

11,097.18 

^oly  1, 1890,  balance  avaUable 2,307.74 

^ant  appropriated  by  act  of  September  19,  1890 20,000.00 

^ant  available  for  fiscal  year  ending  June  30,  1891 22, 307. 74 

(8ee  Appendix  Q  12.) 

13.  Operating  and  care  of  canals  and  oilier  works  of  navigation  on  the 
ft^w  River,  Georgia  and  Alabama. — ^The  expenses  of  operating  Lock 
So.  1  since  March  1, 1890,  of  operating  Lock  No.  2  since  March  16, 1890, 
a»d  of  operating  Lock  No.  3  since  May  27,  1890,  have  been  paid  in  the 
manner  indicated  by  section  4,  act  of  July  5,  1884. 

I^e  amount  expended  during  the  fiscal  year  ending  June  30, 1890, 
^aa  $326.42. 

(See  Appendix  Q  13.) 

EXAMINATION    AND    8UBTBY   FOB   IMPROVEMENT,  TO    COMPLY  WITH 
REQUIREMENTS  OP  BIVEB  AND  HABBOB  ACT  OF  AUGUST  11,  1888. 

It  appearing  from  the  preliminary  examination  made  by  the  local 
^''fineer  of  Ooosa  River,  Alabama,  from  the  rapids  at  Wetumka,  to  con- 
"^  foith  the  improvements  already  completed  on  said  river  ahove  the  Ten 
^*i»«&,  that  the  locality  is  worthy  of  improvement,  and  the  public 
Deceasity  therefor  being  app^irent  from  the  facts  and  reasons  reported, 
^hicbare  concurred  1  in  by  the  Chief  of  Engineers,  Captain  Price  was 
charged  with  and  completed  its  survey,  the  results  of  whjoh  were  trans- 
mitted to  C^ougress  and  printed  as  House  Ex.  Doc  94,  Fifty-first  Oon- 
pnas,  first  session.    (See  also  Appendix  Q  14.) 
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IMPROVEMENT  OF  THE  HARBOR  OF  MOBILE,  OP  WARRIOR,  TOMBIG- 
BBE,  AND  BLACK  WARRIOR  RIVERS,  ALABAMA,  AND  OP  CERTAIN 
RIVERS  IN  MISSISSIPPI—IMPROVEMENT  OF  CHANNEL  TO  BILOXI  BAY. 

OflQcer  in  charge,  Maj.  A.  N.  Damrell,  Corps  of  Engineers;  Division 
Engineer,  Col.  C.  B.  Comstock,  Corps  of  Engineers. 

1.  Mobile  Harbor^  Alabama. — The  present  project  for  the  improvement 
of  this  harbor  was  adopted  in  August,  1888,  the  object  being  to  afibrd 
a  channel  of  entranoe  from  the  Oidf  of  Mexico  to  the  city  of  Mobile  of 
280  feet  width  on  top  of  cut,  with  a  central  depth  of  23  feet  at  niean 
low  water,  by  dredging  at  an  estimated  cost  of  $1,980,000. 

The  channel  had  originally  a  minimum  depth  of  5^  feet  through 
Choctaw  Pass  and  8  feet  on  Dog  River  Bar.  This  was  deepened  by 
dredging,  under  appropriations  from  1826  to  1852  of  $228,830.68,  to  10 
feet  through  both. 

In  1860  the  channel  in  Choctaw  Pass  had  shoaled  to  7^  feet. 

From  1870  to  1878  the  channel  was  deepened  by  dredging  to  13  feet, 
under  api)ropriation8  amounting  to  $401,000.  Length  of  cut,  8  miles. 
From  1881  to  1888  the  channel  was  deepened  by  dredging  to  17  feet, 
under  appropriations  amounting  to  $740,000,  but  this  project  was  not 
completed  when  the  last  project  was  adopted.  The  length  of  the  cut 
was  25.91  mileis. 

Since  the  adoption  of  the  last  or  present  project  a  channel  has  been 
dredged  to  a  depth  of  J9  feet  and  width  of  80  feet,  from  where  there 
was  that  depth  in  Mobile  Biver  to  where  the  same  depth  was  found  in 
the  lower  part  of  the  bay,  a  continuous  cut  of  over  26  miles,  about  one 
half  was  done  in  the  fiscal  year  1888-1889,  and  the  remainder  during  tha 
last  fiscal  year. 

The  lower  portion  has  shoaled  so  that  the  least  depth  is  now  15.6. 

The  averp^ge  central  depth  is,  however,  about  18^  feet  for  the  whoS 
length  of  the  channel. 

The  amount  available  is  to  be  applied  to  continuing  the  improvemera 
in  accordance  with  the  approved  project. 

July  1, 1889,amount  available $4,476. 

July  1, 1890,  amonnt  expended  dnring  fiscal  year,  exclnsive'  of  liabilities 
outstanding  July  1,1889 : 1,967. 

July  1,1890, balance  available 2,508. 

Amount  appropriated  by  act  of  September  19, 1890 350, 000. 

Amount  available  for  fiscal  year  ending  June  30,  1891 359, 508..^ 

Amount  (estimated)  required  for  completion  of  existing  project 1, 380, 000. 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1H66  and  1867. 

(See  Appendix  R  1.) 

2.  Black  Warrior  Biver^  Alabama^  from  Tuscaloosa  io  Daniels  Creek. — 
The  present  project  for  the  improvement  of  this  section  of  the  river  w^ 
adopted  in  1886,  the  object  being  to  afford  a  water-way  for  the  transpc::: 
tation  of  coal,  iron  ore,  iron,  etc.,  in  barges  from  the  Warrior  co«J  fiel^ 
to  tlie  Gnlf  of  Mexico,  by  the  construction  of  five  locks  and  dams,  at  C^ 
estimated  cost  of  $741,670. 

The  present  channel  is  only  navigable  during  very  high  water,  and 
even  then  extremely  dangerous.  The  amount  expended  to  June  3  ^ 
1889,  was  $134,121.03.  This  was  used  in  necessary  surveys,  prepare 
tion  of  plans  and  estimates ;  acquisition  of  laud  for  site  for  Lock  No.  'M 
erection  of  lock-tendei's  house  and  buildings  required  for  quarter' 
kitchen,  store  rooms,  tool-rooms,  cement-warehouses,  blacksmith-sboj 
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and  8bed,  and  constraction  of  two  boats;  clearing  of  lock-site;  excava- 
tion of  foundation  pit  for  bank  wall ;  stripping  of  qnarry ;  gradinfi^  of 
track  from  lock  to  quarry ;  construction  of  coffer-dam ;  laying  track  m)in 
tlie  lock  to  the  quarry  If  miles ;  making  two  inclines  from  the  bank  into 
the  lock-chamber ;  framing  and  setting  up  nineteen  derricks ;  construc- 
tion of  boat  for  derrick  and  two  barges ;  quarrying  of  7,811  cubic  yards 
ofstoue;  cutting  of  2,364  cubic  yards  of  stone;  laying  of  1,434  cubic 
yards  of  masonry ;  excavation  of  816  cubic  yards  of  rock  and  1,500 
coble  yards  of  earth  in  foundation. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1890,  is 
154,044.41,  and  resulted  in  the  completion  of  the  river- wall  of  Lock 
Ko.  ],  except  the  placing  of  six  (6)  pieces  of  coping,  the  construction 
of  the  bank- wall  to  a  height  of  24  feet  (6  feet  below  top),  construction 
of  breast-wall  for  needle  dam  and  trestles,  construction  of  more  than 
balfof  the  lift- wall,  completion  of  excavation  of  lock-chamber  except 
^lOOO  yards,  and  commencement  of  base  of  dam. 

"{oly  1, 1889,  amonnt  aTailable $62,244.96 

^^y  1, 1&90.  amoant  expended  during  fiscal  year,  excluaive  oi 

liftbiUties  outstanding  July  1,  1880 $54,044.41 

*^oly  1, 1890,  OQtsUnding liabilities 3,343.12 

57,387.53 

;foly  1, 1890,  Ulance  available 4.857.43 

-^'ooantftppropriatedbyactof  September  19, 1890 150,000.00 

^^'^OQDt  available  for  fiscal  year  ending  Jane  30,  1891 154,  es*7. 43 

^-^OQDt  (estimated)  reqnired  for  completion  of  existing  project 385,.420. 00 

^Obottted  in  compliance  with  requirements  of  sections  2  of  river  and 
lurbor  acts  of  1866  and  1867. 

(^Appendix  B  2.) 

'.  Warrior  and  Tombighee  Rivers j  Alabama  and  Mis8i8sippi*'^{a)  War- 
j^  J^  Biter  J  Alabama, — The  present  project  for  the  improvement  of  this 
^j^^^r  was  adopted  in  1875,  the  object  being  to  obtain  a  channel  4  feet 
jj^^p  at  ordinary  low  water,  and  80  feet  wide  from .  Tuscaloosa  to  its 
j^^^uth  by  the  removal  of  logs,  snags,  and  overhanging  trees,  and  the 
^^^  provement  of  bars  by  jetties,  at  an  estimated  cost  of  $151,103.  The 
^^  ^nnel  at  that  time  was  not  navigable  at  a  low-water  stage.  The 
^^^oant  expended  to  June  30, 1889,  was  about  $116,709.33  (exact  figures 
^^^  not  be  given,  as  for  the  years  1875  to  1882,  inclusive,  the  appropria- 
'^^^n  was  made  for  the  Tombigbee  and  Warriors  rivers  jointly,  without 
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V  -J  special  allotment  for  each,  and  therefore  no  separate  account  was 
^^Pt),  and  resulted  in  obtaining  a  channel  safely  and  easily  navigable 
S^»  stage  of  water  fully  3  feet  lower  than  was  formerly  practicable. 
i_^  amount  expended  during  the  fiscal  year  ending  June  30, 1890,  was 
^i^.»7io.a5,  and  was  used  in  the  removal  of  an  accumulation  of  logs  and 
^5^'ft  that  bad  formed  at  Forest  Piers  and  in  construction  of  a  portion 
^fce  plant  required  for  future  prosecution  of  the  work. 

j^l^l,  1889,  amouDt  available : $17,678.63 

^v  1,  1890,  amoant  expended  daring  fiscal  year,  exclusive  of 
J   '/Abilities  outstanding  Jnly  1,1889  .: |3,710.65 

^y  1, 1890,  amount  covered  by  uncompleted  contracts  made 

^^iring  fiscal  year  ending  June  30, 1890 13,235.11    ,^  ^^^  ^_ 

— ^— —    16, 946. 76 

V?Vl,  1890,  balance  avaUable ,^  1^'^ 

"•^^nt  appropriated  by  act  of  September  19,  1890 - 100,000.00 

"^"^^^int  available  for  fiscal  year  ending  June  30,  1891 100,732.87 
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Amonnt  (estimated)  required  for  preservation  of  improvement $8 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  act  of  1866  and  1867. 

(See  Appendix  B  3.) 

(b)  Tombighee  Rivera  Alabama^ fyom  Walker's  Bridge  to  Fulton. 
present  project  for  the  improvement  of  this  section  of  the  rive 
adopted  in  1888,  the  object  being  to  obtain  a  good  channel  for  n 
lion  during  high  water  by  the  removal  of  snags,  h)gs,  and  stomp 
cutting  overhanging  trees,  at  an  estimated  cost  of  $11,000. 

The  channel  was  originally  oaly  navigable  for  small  rafts,  am 
troublesome  for  them. 

The  amount  expended  to  June  30, 1889,  was  $2,676.72,  and  re 
in  improving  about  third  of  the  entire  distance  according  to  the  p 

The  amount  expended  during  the  fiscal  year  ending  June  30, 
is  $1,057.98,  and  has  resulted  in  improving  about  one-sixth  of  th^ 
distance,  so  that  now  about  one-half  of  the  work  in  dist-ance  ie 
pleted. 

July  1,  1889,iinionnt  available $1 

July  1, 1890,  amonnt  expended  dnrin^  fiscal  year,  exclnsive  of  liabilities 
outstanding  Jnly  1, 1689 t 1 

July  1,  1890,  balance  available , 

Amonnt  appropriated  by  act  of  September  19, 1890 4 

Amount  available  for  fiscal  year  ending  June  30, 1891 4 
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Amonnt  (estimated)  required  for  completion  of  existing  project 3, 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  act«  of  1866  and  18^. 

(See  Appendix  B  3.) 

(c)  Tomlngbee  RiverjfromFuUonto  Vienna^ — ^The  project  for  tl 
provement  of  the  river  from  Fulton  down  to  Oolumbns,  144  mile 
adopted  in  1873,  the  object  being  to  give  a  good  high-water  navij 
throughout  by  the  removal  of  snags  and  overhanging  trees. 

The  channel  before  improvement  was  not  navigable  at  all  from  I 
down  to  Cotton  Gin  Port,  69 J  miles.    From  Ootton  Gin  Port  do 
Aberdeen,  about  25  miles,  it  was  navigable  for  small  barges  cai 
about  125  bales  of  cotton.    From  Aberdeen  down  to  Columbus, 
49^  miles,  navigation  was  difficult  when  the  river  was  12  feet 
ordinary  low  water. 

The  project  for  the  improvement  of  the  portion  of  the  river  be 
Columbus  and  Vienna  was  adopted  in  1879,  the  object  being  to  al 
channel  of  navigable  width  and  3  feet  deep  during  ordinary  low ' 

Before  the  improvement  was  commenced  the  channel  was  mu< 
structed  by  snags  and  overhanging  trees,  and  there  was  only  1  i 
water  on  some  of  the  bars  during  low  water. 

The  amount  expended  to  June  30,  1889  was  about  $79,514.42 
figures  can  not  be  given  for  reasons  stated  in  Warrior  River  report 
resulted  in  the  completion  of  the  proposed  improvement  of  that  s 
of  the  river  from  Fulton  down  to  Columbus,  and  in  giving  such  a 
nel  from  Columbus  down  to  Vienna  that  navigation  was  ]>ossibl 
2-foot  rise  for  boats  drawing  3  feet,  and  the  accomplishment  o 
one-half  of  the  work. 

The  amount  of  $2,560.15  has  been  expended  during  the  fisca 
ending  June  30, 1890  in  preparation  of  a  portion  of  the  plant  re< 
for  future  work  and  care  of  property. 
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Jnly  1,1889,  amonnt  available $6,535.64 

Jnly  1, 1890,  amoant  expended  daring  fiscal  year,  exclasive  of 

liabilities  outatanding  Jaly  1, 1889 $2,560.15 

July  1, 1890,  amoant  covered  by  ancompleted  contracts  made 

dnriDg fiscal  year  ending  Jnne30y  1890 3,975.49 

6, 63.5. 64 

AnwuDt  appropriated  by  act  of  September  19, 1890 6,000.00 

AmoaQt  (eetimated)  required  for  preservation  of  improyement ; .      8, 000. 00 

Submitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
harbor  acts  of  lti66  and  1867. 

(Se6AppendixB3.) 

• 

(d)  TanUngbee  River ,  below  Vientia. — The  project  for  the  improvement 

of  this  portion  of  the  river  was  adopted  in  1879,  the  object  being  to 

Afford  a  channel  of  navigable  width  and  4  feet  deep  at  ordinary  low 

^ater  from  the  mouth  up  to  Demopolis,  and  3  feet  deep  from  Demopolis 

Dp  to  Vienna.    Before  the  improvement  the  river  was  navigable  from 

^'te  month  ap  to  Bladon  Springs,  91  miles,  during  the  entire  year;  from 

^/adon  Springs  up  to  Demopolis,  100  miles,  navigation  was  suspended 

*Sout  two  months  yearly  during  low  water. 

f'rom  Demopolis  up  to  Vienna  the  channel  was  much  obstructed  by 
^i>ag8  and  overhanging  trees,  and  water  was  so  shoal  on  the  bars  that 
^^vigation  was  only  attempted  on  a  considerable  rise. 

7he  amount  expended  to  June  30, 1889,  was  about  $107,980.95  (exact 
^g'ures  can  not  be  given  for  reasons  stated  in  Warrior  River  report), 
^Od  resulted  in  obtaining  an  unobstructed  channel  with  3  feet  depth  of 
^skter  from  the  month  up  to  Tompkiu's  Bluff,  145  miles,  with  a  2-foot 
l^pth  from  there  up  to  Kirkpatrick's,  63  miles,  and  Ifoot  depth  from 
t^l»«re  up  to  Vienna,  74  miles.  A  considerable  portion  of  the  sum  ex- 
panded has  been  used  in  preservation  of  the  improvement  previously 
KK^side. 

The  amount  expended  in  the  fiscal  year  ending  June  30, 1890,  was 
'r^ll.26,  and  has  been  used  in  care  of  property  and  preparation  of  a 
portioQ  of  the  plant  required  in  future  prosecution  of  work. 

J^lyl,  1889,  amount  available $4,580.62 

^^ly  1,  U90,  amonnt  expended  during  fiscal  year,  exclosive  of  liabilities 

ctiUUnding  Jnly  1, 1889 4,311.26 

July  1, 1890,  balance  available 269.36 

C  Amount  (estimated)  required  for  preservation  of  improyement 8, 000. 00 

sBabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(    barbor  acta  of  1^  and  1867. 

(See  Appendix  B  3.) 

^  Noxubee  Biver^  Mississippi. — The  present  project  for  the  improve- 
ment of  this  river  was  adopted  in  1880,  the  object  being  to  afford  a 
^QDel  for  small  river  steamers  from  its  mouth  up  to  Macon,  Miss.,  of 
^^gable  width  and  depth  when  the  water  is  above  ordinary  low- water 

stage. 

.  ^e  amount  expended  to  June  30,  1889  was  $47,527.52,  and  resulted 
JD  obtaining  a  channel  wholly  improved  from  the  mouth  of  the  river  up 
^Macon.  The  amount  expended  during  the  fiscal  year  ending  June 
^•1^,  was  $2,185.02,  and  resulted  in  the  preservation  of  the  improve- 
ment of  the  river  below  Macon. 
All  work  hereafter  will  be  for  maintenance  of  the  improvement. 
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Jaly  1. 1689,  amoant  available $2,472. 

July  1,  1^90,  aiuonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
outatandinjf  July  1,  1889 - 2.185. 

July  1,  1890,  balance  available 287. 

Amount  appropriated  by  act  of  September  19,  1890 3,000- 

Amount  available  for  fiscal  year  ending  June  30,  1891 3, 287. 

(See  Appendix  R  4.) 

5.  Paseagoula  Biver^  Mississippi, — The  present  project  for  tbe  i 
provement  of  this  river  was  adopted  in  188(3,  the  object  being  to  affoi 
a  channel  of  navigable  width  and  minimum  depth  of  12  feet  at  me- 
low  water  from  Moss  Point  to  the  ancliorage  in  the  sound,  and  to  ma< 
tain  the  river  above  Moss  Point  in  iti  improved  condition^  at  an  e& 
mated  cost  of  $78,100  for  the  channel  from  Moss  Point  down,  ai 
$2,500  annually  for  preservation  of  improvement  above  Moss  Point 

The  channel  before  the  improvement  commenced  had  a  least  deg 
of  3  feet.    This  was  increased  to  7^  feet  with  a  width  of  180  feet 
dredging,  from  1878  to  1880,  at  a  cost  of  about  $42,500. 

From  the  light>house  near  the  mouth  of  the  river  throughout  the 
tire  length  there  is  a  navigable  channel,  obtained  by  the  removaL 
snags  and  overhanging  trees,  from  1881  to  1884  inclusive,  at  a  cosa 
about  $15,000. 

The  amount  expended  to  June  30, 1889,  is  $23,601.18,  and  resultec 
obtaining  a  channel  by  dredging  through  tbe  bar  at  the  mouth  of 
river  with  a  minimum  width  of  1^  feet  and  a  maximum  width  of  205  f^ 
and  a  minimum  depth  of  9^  feet  at  mean  low  water. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1890,  ^ 
$6,242.64,  and  resulted  in  the  completion  of  more  than  one-half  of 
work  needed  to  complete  the  project  from  Moss  Point  to  the  mout J 
the  river.  The  officer  in  charge  reports  that  it  has  been  necessary 
increase  the  estimate  for  completion  of  this  work  owing  to  the  hardc 
of  a  portion  of  the  material  to  be  dredged. 

The  amount  available  is  to  be  expended  in  the  further  improvenci 
of  the  channel,  according  to  project,  and  in  the  removal  of  such  obsti 
tions  in  the  river  above  Moss  Point  as  have  lodged  during  the  snsf 
sion  of  work. 

July  1, 1689,  amount  available - $27,00' 

July  1, 1890,amonnt  expended  dnring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1889 f6,*i42.64 

July  1,1890, outstanding  liabilities 4,666.43 

July  1, 1890,  amount  covered  by  uncompleted  contracts  made. 

during  fiscal  year  ending  June  30,  1890 14,796.00 

25.70' 

July  1,1890, balance  available 1,30 

Amount  appropriated  by  act  of  September  19, 1890 20,  OO 

Amount  available  for  fiscal  year  ending  June  30, 1891 21, 30 

Amount  (estimated)  required  for  completion  of  existing  project 69,  OO 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  5.) 

6.  Harbor  at  Biloxi,  Mississippi. — ^The  present  project  for  the 
provement  of  this  harbor  was  adopted  in  1882,  the  object  being  to 
ford  a  channel  of  entrance  from  Mississippi  Sound  to  the  wharves 
Biloxi  of  navigable  width  and  8  feet  deep,  at  an  estimated  cosi 
$55,000 ;  the  channel  before  was  ^  feet  deep  at  the  sho^ilest  part. 


i 
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TheatDOQDt  expended  to  June  30, 1889,  was  $17,452.19,  and  resulted 
in  dredging  a  channel  8  feet  deep  at  mean  low  water  throughoat  and 
128  feet  wide  from  the  8-foot  carve  outside  in  Mississippi  ISound  for  a 
distance  of  2,150  feet,  thence  84  feet  wide  for  a  further  distance  of  2,000 
f^eet)  and  thence  124  feet  wide  for  a  further  distance  of  1,030  feet  to  the' 
8-foot  cnrve  in  Biloxi  Bay. 

The  amount  expended  daring  the  fiscal  year  ending  June  30, 1890,  is 
9176.36  in  preparation  for  work  on  channel. 

Jnly  1, 1899,  amount  avaiUble • $18,547.81 

•Foly  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of 

iiibilities  outstanding  Jnlv  1,  1889 $176.36 

Jaly  1, 1890,  amount  covered,  by  uncompleted  contracts  made 

daring  fiscal  year  ending  June  30,  1890 16,371.45 

16.547.81 

July  1, 1890,  balance  available 2.000.00 

^Anoont  appropriated  by  act  of  September  19, 1890 9,000.00 

Amoant  available  for  fiscal  year  ending  June  30, 1891 11,000.00 

iAmoont  (estimated)  required  for  completion  of  existing  project 10, 000. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  6.) 

7.  Pearl  Biver,  Mississippi^  between  Edinburgh  and  Carthage. — ^The  proj- 
^t  for  the  improvement  of  this  portion  of  the  river  was  adopted  in  1884, 
^6  object  being  to  obtain  a  good  high- water  channel  throaghout  for 
tbe  use  of  steamers  for  six  or  eight  months  of  the  year,  at  an  estimated 
<x>8tof  $13,464.  Before  the  improvement  was  commenced  navigation 
^asouly  possible  during  very  high  water,  and  was  even  then  trouble- 
some. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
%i  18S9,  was  $5,256.42,  and  resulted  in  the  improvement  of  the  river 
&t>in  Edinburgh  to  Carthage,  241}  miles,  so  that  boats  of  3^  feet  draught 
<^iild  navigate  safely  on  a  5-foot  rise  above  ordinary  low  water. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1890,  was 
|^)S6i80,  and  resulted  in  the  full  improvement  of  the  river  from  Edin- 
^^h  down,  so  that  light-draught  boats  can  navigate  that  portion  on 
*  4J.foot  rise  above  ordinary  low  water.    Project  completed. 

''«lyl,  1889,  amount  available |4,4iM.13 

''^^y  1,1890,  amoant  expended  dnring  iieoal  year,  exclnsiveof  liabilities 

cototonding  Jnly  1, 1889 .3,864.60 

'I'^Jy  1, 1890,  balance  available 629.53 

'^i^iitappropriatod  by  act  of  September  19,  1890 5,000.00 

A^ioount  available  for  fiscal  year  ending  June  30, 1891 5,629.53 

\  ^oant  (estimated)  required  for  preservation  of  improvement 500.00 

J  eoVifiitted  in  compliance  with  requirements  of  sections  2  of  river  and 
^    luirbor  acts  of  1866  and  1867. 

(^  Appendix  B  7.) 

^'  Pearl  Biver^  Mississippi^  from  Jackson  to  Carihage.— The  present 
P^ectfor  the  improvement  of  this  portion  of  the  river  was  adopted 
*^  1887,  the  object  being  to  obtain  a  channel  of  2  feet  depth  at  low 
J*|«r  and  of  navigable  width  thronghont,  at  an  estimated  cost  of 

.  .fiefore  the  improvement  was  commenced,  navigation,  even  daring 
*^h  water,  was  difficult  on  account  of  snags  and  overhanging  trees* 
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The  amount  expended  to  June  30,, 1889,  was  $222956.73,  and  n 
in  such  improvement  of  89  miles  of  river  from  Uarthage  do^ 
boats  of  3  feet  draught  of  water  could  navigate  this  distance  o 
foot  rise  above  ordinary  low  water,  and  the  remaining  distance  1 
on  a  4- foot  rise. 

The  amount  expended  during  the  fiscal  year  ending  Jane  30, 1 
$190  for  care  of  property, 

July  1, 1889,  amoQDt  available 

July  1,  1890,  amonnt  expended  daring  fiscal  year,  exclnaiye  of  liabilitiee 
outett^nding  July  1,  1889 

Jnly  1,  1890,  balance  available 

Amount  appropriated  by  act  of  September  19, 1890 

Amount  available  for  fiscal  year  ending  June  30, 1891 


\ 


Amonnt  (estimated)  required  for  completion  of  existing  project 2 

Submitted  in  compliance  ^ith  requirements  of  seoiions  2  of  river  and 
barber  acts  of  1866  and  1867. 

(See  Appendix  B.  8.) 

9.  Pearl  River^  Mississippi^  below  Jcbckson, — ^The  present  proj 
the  improvement  of  this  portion  of  the  river  was  adopted  in  18 
object  being  to  afford  a  channel  2  feet  deep  at  ordinary  low  wal 
of  navigable  width  from  the  month  of  the  river  np  to  Jackson 
estimated  cost  of  $145,940. 

Before  the  improvement  the  river  was  not  navigable  at  all 
water,  and  difficult  at  high  water. 

The  amount  expended  on  the  work  to  June  30, 1889,  was  $99, 
{^nd  resulted  in  the  complete  improvement  of  that  section  of  th 
from  the  head  of  the  cut-off  near  the  head  of  West  Pearl  Biyer  d 
the  mouth  at  the  Uigolets,  a  distance  of  51  miles,  the  complete  in 
ment  of  25  miles  of  the  river  from  the  head  of  the  cnt-off  np  U 
Bluff  for  a  width  of  100  feet,  and  the  partial  improvement  of  th 
from  J;ickson  down  to  the  cut-off,  a  distance  of  239  miles. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 18 
$3,748.59,  and  resulted  in  the  complete  improvement  of  30  miles  € 
from  Pools  Bluff  to  Wheats  Field,  for  a  width  of  100  feet,  and 
improvement  of  50  miles  of  river  from  Wheats  Field  up  to  Ool 

Condition  of  this  part  of  the  river  is  now  such  that  lightd 
boats  can  navigate  from  the  month  at  the  Bigolets,  La.,  to  ^ 
Field,  Mississippi,  106  miles, all  the  year;  from  Wheato  Field  np 
lumbia,  Miss.,  50  miles,  on  a  6-foot  rise,  and  from  Columbia  to  J 
on  a  7-foot  rise. 

July  l»18e9,  amount  available I 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
oatstaudiug  July  1, 1889 

July  1, 1890,  balance  available 

Amount  appropriated  by  act  of  September  19,  1890 2 

Amount  available  for  fiscal  year  ending  June  30, 1891 ^ 


\ 


Amonnt  (estimated)  required  for  completion  of  existing  prqjeot 31 

Submitted  in  compliance  with  requirements  of  sectioDS  2  of  riyer  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  9.) 
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» 

XXiMINATiONS  AND  SUBYEYS  FOB  IMPBOYEMENT,  TO  COMPLY  WITH 
JIEQUIBEMEHTS  OF  BIYEB  AND  HABBOB  ACT  OF  AUGUST  11,  1888. 

It  appearing  from  the  preliminary  examination  made  by  the  local 
engineer  that  the  following  localities  are  worthy  of  improvement,  and 
Um  public  necessity  therefor  being  apparent  from  the  facts  and  reasons 
Imported,  which  are  concurred  in  by  the  Ohief  of  Engineers,  Major 
IDamrell  was  charged  with  and  completed  their  snrvey,  the  resnlts  of 
^which  were  transmitted  to  Congress  and  printed  in  Ex.  Doc's,  of  the 
Pifty-first  Congress,  first  session. 

1.  Warrior  Biver^  Alabama^  from  Tuscaloosa  to  Demopolis]  Tombigbee 
Smr  from  its  mouth  up  to  Vienna^  and  Tombigbee  River  between  Vienna 
And  Cotton  Qin. — Printed  as  House  Ex.  Doc.  156.  (See  also  Appendix 
B 10.) 

2.  Bipsey  River,  Alabama,  from  the  Tombigbee  River  at  Vienna  to  Texas, 
-wift  a  view  of  easy  transportation  of  coal. — Printed  as  House  Ex.  Doc 
Xas.   (Bee  also  Appendix  R  11.) 

rNSPEOTION  OF  THB  IMPBOYEMENT  OF  THE  SOUTH  PASS  OF  THE  MIS- 
SISSIPPI BIYEB. 

Inspecting  officer,  Capt.  W.  L.  Fisk,  Corps  of  Engiuers. 

The  inspecting  of^cer  in  his  annual  report  states  that  the  legal  chan- 
nel was  maintained  during  the  year  except  for  the  first  five  days  iu 
October,  1889.  when  the  central  depth  between  the  extreme  ends  of  the 
jetties  was  only  29.6  feet,  instead  of  the  required  30  feet. 

Daring  the  year  the  least  depth  beyond  the  ends  of  the  jetties,  and 
OD  a  direct  course  from  there  to  sea  was  28.3  feet,  while  in  the  channel 
toming  to  the  eastward  there  was  a  least  depth  of  31.5  feet  with  a  least 
^th  of  130  feet  between  the  30  feet  curves. 

The  least  depth  between  the  head  of  the  Passes  and  the  Gulf  during 
tbeyear  was  27  feet,  which  prevailed  but  a  short  time. 
.  In  December  last  a  steam-ship  drawing  27  feet  went  out  through  the 
Mties  in  a  dense  fog,  without  the  slightest  trouble. 
.  h  April  last  a  stean^-ship  was  aground  iu  the  upper  part  of  the  pass, 
in  ooDseqnence  of  not  being  in  the  proper  ])art  of  the  channel. 

l^he  demurrer  filed  in  the  cases  of  the  pilots  and  masters  indicted  for 
Eolations  of  the  ^'  rules  regulating  the  navigation  of  South  Pass  of 
^  Mississippi  Biver,"  and  which  at  the  date  of  the  last  Annual  Ke- 
Portwas  held  under  advisement,  was  over-ruled  and  the  validity  of  the 
^Itt  established.    One  pilot  was  brought  to  trial  but  was  acquitted. 

^^y  1,1889,  amoant  »vailftble $11,942.27 

^^^1 1, 1890,  amoaiit  expended  during  fiscal  year,  exclnsive  of  liabilities 
WtHwiding  July  1, 1889 10,000.00 

i'^ly  1, ia90,  balance  available 1,042.27 

^       appropriated  by  act  of  Angnst  11,1888 10.000.00 


^QQt avaUable for  fiscal  year  ending  JnneSO,  1891 11,042.27 

(See  Appendix  S.) 

^^'PKOVBMBNT  OP  VAEIOUS  VfTATEB-OOUESES  IN  THE  STATE  OF 
^UISIANA-— IHPBOYEMENT  OF  SABINE  PASS  AND  OF  SABINE  AND 
^OHBS  BIYEBS,  TEXAS. 

^cer  in  charge,  Capt.  W.  L.  Fisk,  Corps  of  Engineers;  Division 
*^gineer.  Col.  C.  B.  Conistock,  Corps  of  Engineers. 
I.  Tehefunct^  River  and  Bogue  Falia,  iiowwcma,— The  rivei  is  navi- 
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gable  for  steamers  drawing  5  feet  to  Old  Laadiug,  about  10  or  12  mil 
above  its  moath,  aed  then  for  lighter-draaglit  schooners  to  Govingta) 
about  2  miles  further  up  on  the  Bogae  Falia.  The  bar  at  the  montlm 
the  river  had  a  depth  of  4^  feet  on  it  at  the  lowest  stage  of  the  wa>t< 
The  project  for  the  improvement  of  the  river  was  made  in  1880,  ai 
contemplated  the  removal  of  overhanging  trees,  logs,  etc.,  in  chann^ 
and  the  dredging  of  the  bar  at  its  mouth. 

The  obstructions,  such  as  overhanging  trees,  logs,  etc.,  were  remove^ 
but  the  bar  at  the  mouth  was  not  drodged,  as  it  would  be  likely  to  r^ 
form. 

To  prevent  this,  or  retard  its  re-formation,  the  officer  in  eharge  i 
1884  recommended  building  a  breakwater  extending  2,500  feet  into  th 
Lake,  and  then  dredging  a  channel  through  the  bar. 

With  the  two  appropriations  of  $1,500  each,  made  in  1881  and  1882^ 
the  obstructions  below  Covington  were  removed  and  part  of  the  unex 
pended  balance  was  used  for  the  construction  of  820  feet  of  the  break 
water. 

The  original  estimated  cost  of  improving  the  river  was  $5,4M,  ba 
this  did  not  include  building  a  breakwater  across  the  bar. 

The  project,  as  modified  in  1884,  was  estimated  to  cost  $20,400,  ba 
has  not  yet  received  the  sanction  of  Congress. 

At  the  close  of  the  fiscal  year  ending  June  30, 1885,  $3,000  had  bee; 
expended  on  this  improvement,  at  which  time  the  navigation  bad  bee; 
improved  for  schooners  to  Covington  by  removal  of  snags  and  ovei 
hanging  trees,  audit  is  thought  th<it  the  breakwater  has  retarded  th 
drift  of  sand  on  the  bar  at  the  river's  mouth. 

Twenty-five  hundred  dollars  was  appropriated  by  Congress  in  Ac 
gust,  1886,  to  improve  Bogue  Falia  between  Old  Landing  and  Covingtoi 
Early  in  1887  operations  began  and  channels  5  feet  in  depth  and  30  t 
60  feet  wide  were  cut  through  the  bars  in  this  stretch  of  bayou,  giviu 
better  navigation  for  schooners  to  and  fbom  Covington. 

Fifty-five  hundred  dollars  was  expended  on  this  stream  np  to  th 
close  of  the  fiscal  year  ending  June  30, 1889. 

Amount  appropriated  by  act  of  September  19, 1890 fl,O00.< 

(See  Appendix  T  1.) 

2.  Tichfaw  River  and  its  tributarieSy  Louisiana. — In  1879  Congres 
authorized  an  examination  of  this  river.  A  project  was  submitted  ii 
1881  to  clean  out  the  river  and  its  navigable  branches — the  N^atalban^; 
Blood,  and  Pontchatoula  rivers — by  removing  logs,  snags,  trees,  etc.,  a 
an  estimated  cost  of  $10,230. 

In  1881, 1882, 1886,  and  1888,  Congress  made  appropriations  aggrc 
gating  $7,000,  and  20milesof  theTickfaw,  and  theNatalbany  toSprin| 
field,  the  head  of  navigation,  have  been  improved.  Work  was  also  don 
on  the  Ponchatoula  as  far  as  it  was  thought  advisable. 

The  Blood  River  was  also  cleaned  out  as  far  as  navigable.  Only 
little  wood  and  some  saw-logs  are  carried  or  floated  on  this  stream. 

The  improvement  is  not  permanent,  as  obstructions  will  eontinue  1 
form  in  all  these  streams,  but  an  annual  appropriation  of  $1,000  wi 
keep  them  in  good  order. 

With  the  appropriation  of  1886  the  work  was  completed  accordii] 
to  the  original  project,  but  obstructions  having  re-formed  in  the  mea 
time  it  was  necessary?  to  use  the  appropriation  of  J  888,  $1,000,  for  r 
moving  them. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1889,  $6,981.81  hs 
been  expended  on  this  stream. 
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•'o'J  1,1889,  amount  available |18.20 

•'aij  1,1890,  amount  expeniled  daring  fiscal  year,  ezclnsive  of  liabilities 
ontotonding  July  1,  1889 18.20 

Aiuoant  appropriated  by  act  of  September  19, 1690 1,000.00 

(See  Appendix  T  2.) 

^.  Amite  Rirer,  Louisiana, — Before  improvement  the  river  was  ob- 
»t:TQcted  by  snags,  sunken  logs,  and  trees.  One  or  two  small  steam- 
l^oats  and  a  number  of  sailing-vessels  were  employed  in  tbe  commerce 
the  river.  In  1880  a  project  was  made  to  remove  obstructions  above 
ayoa  Manchac,  so  as  to  get  5  feet  depth  as  far  as  appropriations 
^^^oald  permit.  Eight  thousand  dollars  was  appropriated,  and  the  im- 
p^Dvement  of  40  miles  of  river  above  Bayou  Mancbac  was  contracted 
for.  The  work  was  of  little  benefit  to  commerce.  In  1881  $5,000  was 
^appropriated  to  continue  the  work.  In  1883  the  project  was  modified 
so  as  to  improve  the  river  below  Bayou  Manchac  and  work  was  done 
upon  about  8  miles  of  river. 

Id  1886  $2,000  was  appropriated  to  continue  the  improvement.    This 

^w-as  applied  to  that  portion  of  the  river  below  the  mouth  of  Bayou 

Manchac,  and  principally  between  there  and  Port  Vincent    Work  was 

resumed  in  November,  1886,  and  completed  in  January,  1887,  and  the 

channel  cleared. 

In  1888  $5,000  was  appropriated,  of  which  $2,500  was  made  appli- 
^ble  to  the  Bayou  Manchac  by  the  terms  of  the  act. 

Under  this  appropriation  Bayou  Manchac  was  cleaned  out  from  its 
inonth  to  Hereford  Landing,  a  distance  of  9^  miles,  and  the  obstruc- 
tions that  had  reformed  in  Amite  Biver  below  the  mouth  of  the  Man- 
chac were  removed. 
The  improvement  is  not  a  permanent  one  as  new  obstructions  will 
fonn  from  the  caving  banks. 

The  estimated  annual  expense  of  keeping  this  stream  clear  is  $2,000. 
The  original  estimated  cost  of  the  work  on  Amite  Biver  only  was 
123,760. 

Up  to  tbe  close  of  the  fiscal  year  ending  June  30, 1889,  $19,375.96 
^  been  expended  on  this  stream. 

%  US»,  amount  available te24.04 

^^1 1, 1890,  amoaot  expended  dnring  fiscal  year,  exclasive  of  liabilities 
ootitwding  Jnly  1, 1899 HO.O^ 

%  1, 1890,  balance  available 514.04 

^aonntappropriatedby  act  of  September  19, 1890 3,800.00 

^'fflt  atailable  for  fiscal  year  ending  June  30, 1891 ^i  314. 04 

(See  Appendix  T  3.) 

^  fiayoit  La  Faurohe,  Louisiana.— The  original  project  adopted  in 
1879,  was  for  the  removal  from  the  channel  of  snags,  shoals,  wrecks, 
and  overhanging  trees,  and  under  it  $28,754.45  was  expended  up  to 
June  30, 1885,  giving  much  relief  to  navigation. 

In  1888  Congress  appropriated  $50,000  for  the  improvement  of  the 
l»you  CD  the  plan  of  Lieutenant  Crosby,  Corps  of  Engineers,  dated 
June  11, 1886,  and  provided  for  dredging  for  the  immediate  relief  of  low- 
water  navigation. 

lieotenant  Crosby's  project  was  for  a  lock  at  the  head  of  the  bayou 
conDecting  it  with  the  Mississippi  River,  and  subsequent  dredging  ot 
the  bayou  channel  to  a  width  of  75  feet  with  a  depth  of  5  feet  at  mean 
tew  water  of  tbe  Gulf.  The  estimated  cost  was  $450,000  with  an  annual 
expenditure  of  $8,000  for  operation  and  maintenance. 
ENO  90 12 
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The  appropriation  of  1888,  became  aviAilable  so  late  in  the  seasoi 
was  only  possible  to  dredge  the  bar  ait  the  head  of  the  Bayou,  bat  1 
let  in  so  much  water  from  the  Mississippi  Biver  that  the^t-boats  ^ 
able  to  commence  running  again  at  once,  and  had  no  further  troa 
the  water  beginning  to  rise  soon  after. 

The  remainder  of  the  dredging  was  advertised  later,  but  the  only 
received  being  too  high  it  was  rejected,  and  authority  obtained  to  ] 
the  dredge  Oeo.  F.  Bootes,  which  began  dredging  September  11, 1< 
and  continued  until  January  18, 1890,  when  the  water  had  risen  so  m 
that  satisfactory  work  could  no  longer  be  dona 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1889,  $33,157 
had  been  expended  on  this  stream. 

Jnly  1,  l.'-89,  amoant available |46,84S 

Jaly  If  1890,  amonnt  expended  dnring  fiscal  year,  exolasiTe  of  liabilitieB 
oatetauding  July  1,  1889 11,435 

July  1,  1890,  balance  available  - 35,407 

Amount  appropriated  by  act  of  September  19,  1890 50,000 

Amount  available  for  fliical  year  ending  June  30, 1891 85, 407 

i  Amount  (estimated)  required  for  completion  of  ezistiog  project 400,000 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acto  of  1866  and  1867. 

(See  Appendix  T  4.) 

5.  Bayou  Terrebonne^  Louisiana. — This  stream  was  examined  in  II 
and  the  cost  of  its  improvement  by  dredging  a  channel  to  Honmi 
feet  deep  at  mean  low  water  of  Gulf,  and  clearing  of  obstructions,  i 
estimated  at  $18,800,  afterwards  increased  to  $38,800. 

When  work  was  commenced  in  1880,  Bayou  Terrebonne  was  lit 
more  than  a  drainage  ditch  in  many  places,  being  about  11  feet  w 
where  dredging  began. 

To  June  30,  1889,  there  had  been  appropriated  $38,800  and  expem 
$34,480.33,  completing  the  work  to  Houma  according  to  project,  i 
allowing  freight  along  the  bayou  to  be  sent  by  steamers  or  lighten 
the  railroJid  at  that  place. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1889,  $35,280,331 
been  expended  on  this  stream. 

July  1,  18d9,  amonnt  available $3,51! 

July  1,  1890,  amount  expended  during  fiscal  year,  ezoluslYeof  liabilities 
outstanding  July  1,  1889 52 

Jnly  1,  1890,  balance  available 2,99 

(See  Appendix  T  5.)    • 

6.  Bayou  Plaquemine,  LouiMana, — To  comply  with  the  requtremc 
of  the  river  and  harbor  act  of  August  5,  1886,  a  preliminary  exam* 
tion  and  survey  were  made  of  tlie  mouth  of  Plaqnemine,  with  a  viei» 
its  connection  with  the  Mississf^r^i  Biver  by  locks,  and  also  Bayou  ] 
quemine  and  other  connecting  streams  to  form  the  best  route  to  Gri 
Lake,  La.  The  report  of  the  result  of  the  survey  is  printed  in  Sen 
Ex.  Doc.  No.  21,  Forty -ninth  Congress,  second  session,  and  also  as  - 
pendix  S  21  of  the  Report  of  the  Chief  of  Engineers  for  1887. 

The  proposed  project  provides  for  the  opening  of  the  water-route 
dicated  by  removal  of  snags  and  dredging  and  constructing  a  locli 
the  mouth  of  Bayou  Plaquemine,  at  an  estimated  cost  of  $1,708,250, 

The  river  and  harbor  act  of  August  11,  1888,  appropriated  ilOO, 
for  this  work. 
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^  •  V 

By  the  terms  of  the  above  act  the  $100,000  appropriated  was  to  secure 
the  mouth  of  the  bayoa  from  further  caving,  and  to  dredge  a  channel 
OOfeet  wide  and  6  feet  deep  from  deep  water  up  to  Plaquemine  Dike. 

On  the  recommendation  of  the  officer  in  charge  the  first  part  of  this 
work  was  transferred  to  the  ofi&cer  in  charge  of  the  fourth  district  of 
the  Mississippi  Biver,  who  had  plant  avaUable  for  this  work,  thus  avoid- 
log  the  expense  of  buihling  it.  The  other  portion  of  the  work  was  com- 
meuced  early  in  June  by  the  Government  dredge  that  had  been  work- 
ing at  the  mouth  of  Keches  Iliver,  Texas,  during  the  winter  and  spring, 
and  progressed  satisfactorily  until  stopped  by  high  water  April  30, 1890. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1889,  $3,882.66  had 
been  expended  on  this  stream. 

Jttly  1,1889,  amoant available tW,314.20 

AfflOQDt  TMerved  by  Chief  of  Engineers • 170.00 

96,484.20 
July  1, 1890,  amount  expended  daring  fiscal  year  exclneiTe  of 

liabilities  oatstanding  Jaly  1,  1889 $42,538.76 

Jaly  1, 1890,  outstanding  liabilities 5,709.00 

48, 247. 76 

Joly  1, 1890,  balance  available 48,236.44 

Amount  appropriated  by  act  of  September  19,  1890 100,000.00 

Amonnt  available  for  fiscal  year  ending  June  30, 1891 148, 236. 44 

f  Amoant  (estimated)  required  for  completion  of  existing  project 1, 506, 250. 00 

^Sabmitted  in  compliance  with  requirements  of  sections  2  or  river  and 

I  harbor  acts  of  1866  and  1867. 

(See  Appendix  T  6.) 

7.  Bayou  Courtdbleau^  Zoumana.-^Diiring  the  high-water  season  the 
backwater  from  the  Atehafalaya  always  tbrins  a  large  sand  deposit 
l^QOwn  as  Little  Devil  Bar  at  the  mouth  of  the  Goartableau. 

When  the  water  fell  a  number  of  small  bayous  op  the  lower  side  of 
Coartableau  formerly  allowed  so  much  water  to  escape  into  the 
swamps  that  there  was  not  sufficient  current  to  scour  out  Little  Devil. 
Bar,  and  during  low  water  it  was  necessary  to  transfer  freight  around 
^^  by  a  tramway. 

An  examination  was  made  in  1879  and  the  cost  of  improvement  below 
Port  Barr6  was  estimated  at  $40,000,  the  project  being  to  close  the  run- 
pit  bayous,  forcing  all  the  water  to  flow  over  Little  Devil  Bar  and  scour 
^t  oat,  after  which  a  timber  lock  and  dam  were  to  be  constructed  to  give 
?^ackwater  navigation  to  Washington,  La.  In  1883  the  estimate  was 
increased  to  $78,600  and  provided  for  a  masonry  lock.  Up  to  June 30, 
1^,  there  had  been  appropriated  $29,000,  of  which  $27,910.61  had  been 
®^peu(led  in  closing  run-out  bayous  with  the  effect  of  partially  removing 
the  bar. 

Daring  the  y-ear  ending  June  30, 1890,  the  low- water  season  was  so 
*bort  that  it  was  only  possible  to  make  a  few  repairs  upon  the  dams 
already  in  place,  and  as  the  high  \vater  still  entirely  covers  all  the 
^ork  its  present  condition  and  effect  can  not  be  determined.  It  is 
,^'^ry doubtful  if,  with  all  the  runouts  closed,  a  channel  navigable  at 
^ow  water  can  be  maintained  over  Little  Devil  Bar,  which  under 
^y  ciroumstances  will  certainly  form  again  at  each  high  water  of  the 
Atehafalaya. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1889,  $24,350.49 

been  expended  on  this  stream. 
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July  1,  1889,  amoiiut  available |4»636.61 

Jnly  1, 1890y  amoant  •xpended  daring  fiscal  year,  exolneive  of  liabilities 
outstanding  July  1,  18^ ; 3,647.22 

July  1,  1890,  balance  available 1,089.39 

Amount  appropiiated  by  act  of  September  19,  1890 2,200.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 3, 289. 39 

(See  Appendix  T  7.) 

8.  Oalcasieu  River  and  Pans^  Louisiana, — lu  1874,  and  again  in  1882- 
'83,  dredged  channels  were  cat  throngh  the  flats  in  Calcasieu  Lake 
above  Calcasieu  Pass. 

The  dredged  channel  was  8  feet  deep  and  70  feet  wide  by  7,500  feet 
long. 

In  1885  this  channel  had  again  shoaled  to  a  depth  of  3}  feet  and 
needed  redredging,  but  an  unfortunate  wording  of  the  appropriationi 
'improving  Calcasieu  Kiver, "  prevented  its  application  to  this  work. 
in  1886  this  was  remedied  and  funds  appropriated  for  Calcasieu  River 
became  available  for  both  the  pass  and  the  river.  Contracts  were 
made  in  1886  for  building  two  lines  of  piles  and  planking  about  120  feet 
apart  and  a  mile  or  more  in  length,  between  which  a  channel  100  /eet 
in  width  and  6  feet  in  depth  was  to  be  dredged  and  the  excavated  ma- 
terial thrown  outside  of  the  lines  of  the  piles. 

The  excavation  of  a  channel  100  feet  wide  and  6  feet  deep  through  a 
bar  at  the  junction  of  the  river  and  lake  was  included  in  the  contract. 

Work  was  commenced  on  the  lines  of  piles  and  planking  in  the  winter 
of  1886.  In  the  spring  of  1887  operations  were  resumed  and  the  pile- 
work  and  planking  partially  completed,  when  the  contract  was  annulled 
January  3, 1888. 

During  this  long  delay  the  revetment  was  badly  damaged  by  the 
teredo  and  the  project  was  modified  as  far  as  to  omit  the  revetment. 

Work  wa«  begun  in  March  and  completed  August  31,  1888,  since 
which  time  nothing  has  been  done.  The  resnlts  will  not  be  permanent, 
as  the  dredged  channel  will  undoubtedly  shoal  again. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1889,  919,203.71 
had  been  expended  on  this  stream. 

July  1,1889,  amount  available $10,000.00 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1889 23.00 

July  1,  1890,  balance  available 9,977.00 

Amount  appropriated  by  act  of  September  19, 1890 75, 000. 00 

Amou  II t  available  for  fiscal  year  ending  June  30, 1891 84, 977. 00 

(See  Appendix  T  8.) 

9.  Sabine  River,  Louisiana  and  Texa^s. — At  the  commencement  of  the 
improvement  of  the  river  there  was  a  depth  of  3^  feet  on  the  bar  at  its 
mouth  and  also  above  the  town  of  Orange.  Logs,  snags,  etc,  above 
here  interfered  with  navigation.  To  June  30,  1889,  there  had  been 
appropriated  for  this  work  $34,700  of  which  $30,760.39  had  been  ex- 
pended. 

In  1880  a  channel  6  feet  deep,  70  to  100  feet  wide,  was  dredged  through 
the  bar.  In  1881  several  small  cuts  to  avoid  bendi^  obstructed  with 
logs  were  made  above  Orange. 

The  dredged  channel  over  the  bar  at  the  mouth  is  somewhat  ob- 
structed by  logs,  but  the  depth  is  now  sufficient  for  present  demands 
of  navigation  and  commerce. 
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An  examinatioo  above  Change  showed  many  snags  in  parts  of  the 
chaDoel  and  a  project  was  prepared  and  contract  entered  into  ^for  the 
expenditure  of  the  remaining  balance  in  closing  both  branches  of  Old 
Birer  at  the  head  of  the  Narrows  with  pile,  brash  and  earth  dams,  to 
throw  all  the  water  into  the  asefal  channel,  and  removing  the  snags, 
OTerhanging  trees,  etc 

The  smaUer  Old  Biver  channel  was  closed  and  most  of  the  piles 
driven  for  the  larger  dam  when  a  sudden  rise  in  the  river  washed  out 
many  of  the  piles  in  the  latter.  The  river  remaining  so  high  that  sat- 
isfactory work  could  not  be  done,  the  contract  was  extended  to  the  next 
low-water  season.  There  has  been  no  loss  to  the  United  States  as  the 
ooDtract  provides  for  payment  after  the  satisfactory  completion  and 
deUvery  of  all  the  work.  The  contractor  states  that  the  completed  dam 
is  DOW  in  excellent  condition. 

Jnly  1,1889, amount  available $4,517.66 

July  1,1890, amount  expended  during  fiscal  year,  exclusive  of  liabilities 
oaUtonding  July  1,1889 578.05 

My  1,1890,  balance  available 3,939.61 

(See  Appendix  T  9.) 

10.  Neches  River,  Texas, — Before  this  river  was  improved  the  bar  at 
its  month  had  only  3  feet  of  water  over  it,  and  snags  and  fallen  trees 
olwtmcted  navigation  between  Yellow  Bluff  and  BevUsport.  To  June 
30,1889,  $33,000  had  been  appropriated  for  this  work,  of  which 
128,842.12  had  been  expended. 

In  1880  a  channel  was  dredged  through  the  bar  at  the  month  of  the 
nver  5  feet  deep  and  30  to  60  feet  in  width.  In  1882  the  river  between 
Yellow  Bluff  and  Bevilsport  was  cleared  of  obstructions. 

The  bar  at  the  mouth  had  again  shoaled,  so  that  at  extreme  low  water 
there  was  only  a  navigable  depth  of  about  3  feet.  The  channel  was 
™^ged  to  a  depth  of  5  feet  by  the  Government  dredge,  which  had  been 
ftt  work  at  Calcasieu  Pass,  and  the  work  was  completed  in  May,  1889, 
«Bce  which  time  no  work  has  been  done. 

The  improvement  will  not  be  permanent,  as  the  bar  will  re-form. 

^'^y  M889,  amount  available $4,167.84 

Jniy  1, 1890,  balance  available 4,167.84 

(See  Appendix  T  10.) 

^I*  Sabine  P(MSj  Texas. — This  bar  had  upon  it  originally  a  least  depth 
?^  between  6  and  7  feet,  the  depth  being  so  uniform  on  the  crest  that 
J^  could  hardly  be  said  there  was  a  definite  channel. 

The  original  project  of  imi)rovement  was  for  deepening  by  dredging, 
?nd  under  this  plan  about  $165,000  was  expended  and  a  channel  12  feet 
'^  depth  made,  but  it  soon  disappeared. 

,  In  1882  the  present  project  for  building  two  jetties  was  adopted,  there 
\fH  then  less  than  7  feet  on  the  bar.-  Under  this  project  to  June  30, 
^^  there  had  been  expended  $861,200.74,  the  last  preceding  sur- 
J^  showing  a  channel  with  a  least  depth  of  9  feet  and  a  least  width  of 
^  feet 

During  the  fiscal  year  ending  June  30, 1890,  $132,357.16  was  expended. 
^  contract  under  execution  at  the  date  of  the  last  Annual  Report  was 
^Med  during  lastDecember,  and  a  survey  madeduring  that  month  shows 
a  channel  with  a  least  depth  of  10  feet  at  mean  low  water,  and  a  least 
width  of  about  100  feet  with  soundings  of  9 J  feet  or  more  on  either  side 
over  a  width  of  mon)  than  1,000  feet 
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July  1,1889,  amount  available • |a0.488.2iJ 

July  1,  1889,  amount  covered  by  exintiug  contracts 72,  <565.  ;fe 

93,1^.57 
July  1, 1890,  amount  expended  during  fiscal  year,  exclu«ive  of  liabilities 
outstanding  July  1, 1889 89.339.54 

July  1, 1890,  balance  available 3,814.03 

Amount  appropriated  by  act  of  September  19,  1890 ^.  300,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 303, 814. 03 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 1, 501, 250. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  T  11.)     . 


SEOURXNG  MOUTH  OF   BAYOU   PLAQUEMINE,   LOUISIANA,  FROM  FUR- 
THER OAYING. 

Officer  in  charge,  Oapt.  Dan  G.  Kingman,  Corps  of  Engineers;  Di- 
vision Engineer,  Col.  C.  B.  Comstock,  Corps  of  Engineers. 

The  river  and  harbor  act  of  August  11,  1888,  in  making  an  appropri- 
ation for  improving  Bayou  Plaquemine,  Louisiana,  provides^ for  securing 
the  mouth  of  the  bayou  from  further  caving,  and  an  allotment  of  $75,000 
was  made  for  this  purpose  and  the  work  assigned  to  the  charge  of  Oapt. 
Dan  0.  Kingman,  Corps  of  Engineers,  he  having  under  his  direction, 
in  connection  with  the  work  of  the  Mississippi  River  Commission,  a 
plant  suitable  for  the  operations  proiH>sed. 

The  approved  project  under  this  allotment  required  the  construction 
of  four  sloping  spur-dikes,  placed  at  intervals  of  about  1,000  feet,  two 
of  them  to  be  above  and  two  below  the  mouth  of  the  bayou.  That  por- 
tion of  the  dike  that  is  below  low  water  is  to  be  built  of  cribs  made  of 
timber  and  willow  brush  and  filled  with  stone.  Above  low  water,  and 
extending  to  the  levee,  the  spur  is  built  of  earth  and  protected  where 
necessary  by  a  pavement  of  stone. 

No  plant  was  available  for  this  work  until  late  in  the  season,  and  con- 
sequently only  two  spurs  were  constructed.  They  were  subjected  to 
the  high  water  of  the  present  season,  but  apparently  suffered  but  tri- 
fling injury,  though  their  exact  condition  can  only  be  determined  by  a 
careful  survey.  Fo  caving  of  the  bank  has  taken  place  in  the  vicinity 
of  the  spurs. 

A  money  statement  will  be  found  attached  to  report  on  improvement 
of  Bayou  Plaquemine,  Louisiana,  page  179. 

(See  Appendix  U.) 

IMPROVEMENT  OP  RIVERS  AND  HARBORS  IN    THE  STATE  OF   TEXAS. 

Officer  in  charge,  Maj.  Charles  J.  Allen,  Corps  of  Engineers,  since 
November  20,  1889,  having  under  his  immediate  orders  since  that  date, 
First  Lieut.  William  C.  Langfitt,  Corps  of  Engineers ;  Division  Engi- 
neer, Col.  C.  B.  Comstock,  Corps  of  Engineers.  These  works  were  in 
charge  of  Maj.  O.  H.  Ernst,  Corps  of  Engineers,  until  Noveniber  2, 1889; 
in  temporary  charge  of  Lieut.  William  C.  Langfitt,  Corps  of  Engineers, 
from  November  2  to  20,  1889, 

1.  JEntranjoe  to  Galveston  Harbor,  Texas. — The  obstructions  to  deep- 
water  navigation  at  this  harbor  have  been  the  outer  and  inner  bars. 
On  the  former  the  natural  depth  was  12  feet,  and  on  the  latter  about  13 
feet,  both  at  mean-low  tide. 
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The  present  project  for  the  improvement  of  this  locality  was  adopted 
in  1874^  modified  in  1880,  and  again  modified  in  1886,  the  object  being 
to  deepen  the  channel  so  to  to  admit  sea-going  vessels  of  the  deepest 
draogbt  The  projects  prior  to  1874  related  to  dredging  operations  on 
a  small  scale. 

The  total  amount  expended  to  June  30,  1889,  inclnding  $100,000 
subscribed  in  1883  by  the  city  of  Galveston  was  $2,067,176.27.  It  re- 
salted  in  deepening  the  channel  over  the  onter  bar  to  about  13|  feet, 
aod  that  over  the  inner  bar  to  aboat  21  feet.  The  amount  expended 
doriug  the  year  is  $205,935.39.  It  has  resulted  in  the  maintenance  of 
l^  feet  on  the  outer  bar,  and  an  increase  in  depth  of  about  1  foot  on  the 
inner  bar. 

July  1,1889,  amount  ayaUable : $38,763.46 

Jaly  1, 1890,aiiiotint  expended  during  fiscal  year,  exclusive 
of  liabilities  oatstanding  July  1,  1889,  and  exclusive  of 
payments  made  on  contracts  in  foroe  Jmy  1, 1889 |19, 022. 19 

July  1, 1890, outstanding  liabilities 123.25 

. 19, 145. 44 

July  1, 1890,  balance  available 19,618.02 

AmoQDt  appropriated  by  act  of  September  19, 1890 500,000.00 

Amonnt  available  for  fiscal  year  ending  June  30, 1891 519, 618. 02 

'  AmoQnt  (estimated)  required  for  completion  of  existing  project 5, 700, 000. 00 

Amoiuit  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 

i   \m 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
.   harbor  acts  of  1866  and  1867. 

(See  Appendix  VI.) 

2.  Skip-channel  in  Oalveston  Ba/y^  Texas. — ^This  is  a  channel  dredged 
by  the  United  States  Government  from  Bolivar  Channel  to  Morgan's 
pQt)  the  latter  terminating  at  a  point  5  miles  from  Morgan'sGanal,  which 
i^  au  eicavation  made  across  Morgan's  Point  at  the  mouth  of  San  Ja- 
cinto tiiver.  Morgan's  Ganal  and  Morgan's  Gut  are  works  executed  by 
the  Boffalo  Bayou  Ship-channel  Company  chartered  under  the  laws  of 
Texas. 

The  natural  depth  on  the  line  of  the  Galveston  Ship-channel  aver- 

^[^  S|  feet  at  mean  low  tidci  with  a  depth,  at  some  places,  of  but  7 
feet 

The  present  project  for  this  improvement  was  adopted  in  1871  and 
iDodified  in  1877,  the  object  being  to  excavate  and  maintain  a  channel 
12  feet  deep  and  100  feet  wide  at  bottom  through  Galveston  Bay  from 
Bolivar  Channel  to  Morgan's  Gut,  a  distance  of  about  18.9  miles. 

'Pbe  total  amount  expended  to  June  30, 1889,  was  $488,944.24.     It 
'bolted  in  the  excavation  of  a  channel  having  an  average  depth  of  14^ 
feetthroagh  Bedftsh  Bar,  a  length  of  about  2  miles,  which,  with  some 
^QctQations,  had  been  maintained  since  1883,  and  iu  the  excavation  of 
^cbannel  not.le8S  than  12  feet  deep  and  100  feet  wide  for  a  length  of 
^Qt  10  miles  from  Bolivar  Channel  to  Bedfish  bar,  and  for  a  length  of 
^^t  7  miles  immediately  north  of  Bedftsh  Bar.    The  portion  between 
^iivar  Channel  and  Kedfish  Bar,  having  been  then  completed  about  a 
year,  had  shoaled  to  an  average  depth  of  about  11.61  feet  and  width  of 
^nt  100  feet.    The  average  period  which  had  elapsed  since  the  execu- 
tion of  the  work  between  Bedftsh  and  Morgan's  Cut  was,  in  June,  1889, 
only  two  months,  so  that  no  important  deterioration  in  recent  work  was, 
at  that  time,  observable. 
The  amount  expended  during  the  fiscal  year  ending  June  30, 1890  ^ 
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was  $40,869.98.  The  wcrk  consisted  in  redredgiug  6,225  linear  fee 
channel  between  liedlish  Bar  and  Morgan's  Out  which  bad  not  b 
excavated  by  the  contractors  to  full  depth.  An  examination  of  the  si 
channel  made  in  June,  1890-,  showed  the  ruling  depth  from  Boli 
Channel  to.  Morgan's  Gut  to  be  10  feet  at  mean  low  tide,  the  aver 
depth  being  somewhat  greater,  and  that  the  channel  through  Bed 
Bar  had  not  materially  changed  since  June,  1889. 

The  work  is  not  capable  of  permanent  completion.  It  is  estima 
that  an  annual  expenditure  of  about  $80,000  will  be  required  to  ms 
tain  it. 

The  work  of  improvement  of  ship-channel  in  Galveston  Bay  havi 
in  July,  1889,  reached  the  point  in  the  bay  at  which  the  southern 
tremity  of  Morgan's  Gut  is  located,  the  officer  in  charge,  under  iusti 
tions  from  this  office,  called  upon  the  Buffalo  Bayou  Ship-channel  0< 
pany  to  execute  its  agreement  of  January  22, 1881  (see  Annual  Bep< 
Chief  of  Engineers  for  1881,  Part  11,  page  1338),  to  transfer  to  theUni 
States  Its  works  at  Morgan's  Point. 

July  1,  1889,  amount  available 1 •$32,73 

July  1^  1890,  amount  expended  during  fiscal  year,  exclusive  of 
liabilities  outstanding  July  1,  18^,  and  exclusive  of  pay- 
ments made  on  contracts  in  force  Jnly  1,  1889 $14, 916. 78 

July  1, 1890,  outstanding  liabilities 1,127.68 

16,0i 

July  1,  1890,  balance  available 16,681 

Amount  appropriated  by  act  of  September  19, 1890 40,00i 

Amount  available  for  fiscal  year  eiiding  June  30,  1891 56,68 

(See  Appendix  V  2.) 

3.  Trinity  RiveVy  Texas, — The  natnral  channel  on  the  bar  at 
month  of  the  river  was  narrow  and  shoal.  The  present,  which  is  { 
the  original,  project  for  improvement  was  adopted  in  1873  and  jn\ 
fied  in  1889,  the.object  being  to  afPbrd  a  navigable  channel  6  feet  d 
through  the  bar  at  the  mouth  of  the  middle  pass.  The  modificatioi 
project  in  1889  consisted  principally  in  the  projection  of  two  long  pa 
lei  jetties,  275  feet  apart,  instead  of.  dredging.  The  total  amonnt 
pended  to  Jnne  30,  1889,  was  $34,535.97,  including  $7^500  expendec 
1882  in  removing  a  bar  at  Liberty.  It  resulted  in  no  improvement 
a  permanent  nature.  Amount  expended  during  the  past  fiscal  y< 
(12,419.60.  It  resulted  in  increasing  the  depth  on  the  bar  Irom  3  \ 
2  inches  to  3  feet  6  inches,  a  gain  of  4  inches,  and  a  straightening  of 
channel. 

July  1,  1889,  amount  available |12,46 

July  1,  1890,  amount  expended  during  fiscal  year,  ezclusive  of  liabilities 
outstanding  July  1, 1889 12,41! 

July  1,  1890,  balance  available 4^ 

Amount  appropriated  by  act  of  September  19,  1890 «     10,00( 

Amo  nnt  available  for  fiscal  year  ending  June  30,  1891 10, 04^ 


\ 


Amouut  (estimated)  required  for  completion  of  existing  project 32, 50( 

Submitted  in  compliauce  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  180)6  and  1867. 

(See  Appendix  V  3.) 


*  On  July  1,  1889,  the  amount  to  complete  contract  then  in  force  was  estimates 
$49,905.71 ;  but  the  contract  was  com])leted  for  |24,815.52 ;  hence  the  balance  a^ 
\ble  July  1,  1889,  is  increased  by  $25,090.19. 


I 
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i  Buffalo  Bayou^  Texas, — The  channel  between  the  city  of  Honston 
Simms'  Bayou,  a  distance  of  11  miles,  the  extent  of  bayou  under 
improvement  was,  in  its  natural  condition,  narrow  and  tortuous  and  the 
Datnral  depth  in  many  places  was  not  more  than  6  feet.  The  project 
for  improvement  was  adopted  in  1881,  the  object  being  to  straighten, 
▼ideu,  and  deepen  the  channel  to  a  width  of  100  feet  at  bottom  and 
depth  of  12  feet,  and  to  remove  such  snags,  stumps,  and  overhanging 
trees  as  were  ol^tructions  to  navigation  between  Houston  and  Simms' 
Bayoa.  The  total  amount  expended  to  June  30, 1889,  was  $138,393.82. 
It  resulted  in  clearing  the  channel  of  the  most  prominent  stumps,  snags, 
and  overhanging  trees,  in  easing  some  of  the  bends  and  in  removing 
8Qch  shoals  as  obstructed  a  7-foot  navigation.  Total  expended  during 
the  fiscal  year  ending  June  30, 1890,  $5,297.91.  It  resulted  in  further 
easiDg  navigation  by  the  straightening  of  a  bend  about  6  miles  below 
HoostoD.  The  obstructions  are  renewed  in  greater  or  less  degree  each 
year.  The  project  is  not  capable  of  permanent  completion. 

Jiily  1, 1889,  amoant  available •|719.27 

Joly  1, 1890,  amount  expended  daring  fiscal  year,  exoloalve  of  liabilities 
oaUUnding  July  1,  1S89,  and  exclnaive  of  payments  made  on  oontracte 
infotoeJniy  1,  1889 661.00 

%1,1890,  balance  available 58.27 

AmoQQt  appropriated  by  act  of  September  19,  1890 25,000.00 

^Qnt  available  for  fiscal  year  ending  Jane  30, 1891  . .  r 25, 058. 27 

AmoQQt  (estimated)  reqnired  for  completion  of  existing  project 216,549. 00 

Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(    barbor  acts  of  1866  and  1867. 

(See  Appendix  V  4.) 

J  \  Aransas  Pass  and  Bay  up  to  BocJcport  cmd  Corpus  Christie  Texas. — 

f?  its  natural  state  the  pass  was  moving  bodily  in  a  southwesterly 

j^>%ctioQ  at  the  rate  of  about  260  feet  per  year,  and  the  channel  depth 

^^  the  bar  varied  from  7  to  9^  feet.    The  present  (original  also) 

^^ject  for  the  improvement  of  this  locality  was  adopted  in  1879  and 

^^ified  in  1887,  the  object  being  to  Qx  the  position  of  the  pass  and  to 

^l^vide  a  navigable  channel  at  least  20  feet  deep  through  the  bar. 

r^e  totsA  amount  expended  to  June  30, 1889,  including  (9,938.93  sub- 

J^'^ibed  by  citizens  of  Kockport  and  Corpus  Christi,  was  $640,869.34. 

^^  Ignited  in  fixing  the  i>o8ition  of  the  pass.    The  amount  expende<l 

^^Ing  the  past  fiscal  year  was  $3,547.24,  principally  in  caring  for  the 

^^^ting  works,  the  funds  available  being  too  small  to  warrant  com- 

^^Uciug  work  on  jetties.    Congress  by  act  approved  May  12,  1890, 

^?^thorized  the  Aransas  Pass  Harbor  Company,  under  certain  condi- 

^^Us,  to  improve  this  pass. 

'J^lyl.  1889. amonnt  available..... $44,319.59 

^^>y  1, 1890,  ainonnt  expended  daring  fiscal  year,  exclasive  of  liabilities 

ootsUnding  July  1, 1889 3,647.24 

'^'^ly  1, 1890,  balance  available 40,r7!2.:K> 

(See  Appendix  V  6.) 

^-  Barbor  at  Brazos  Santiago,  Texas. — In  its  natural  state  the  channel 
^^er  this  bar  was  shifting  and  its  depth  varied  from  6  to  8  feet.  The 
P^nt  (original)  project  for  its  improvement  was  adopted  in  1881,  the 

.  *pn  Jniy  1^  1889,  the  amount  to  complete  tbe  contract  then  in  force  was  estimated 
?^ $4,833.44 :  but  it  actnaUy  required  $4,636.91 :  hence  the  amount  available  July 
h^,\^ ledaoed  by  $403.47 
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object  being  to  fix  the  positiou  of  the  channel  over  the  bar  at  the" en- 
trance and  to  deepen  it.  The  total  amount  expended  to  June  30, 1889, 
wafi  $188,650.23  (besides  an  appropriation  of  $6,000  in  1878  applied  to 
removing  a  wreck).  It  has  resulted  in  no  useful  effect  upon  the  bar, 
and  the  works  heretofore  constructed  have  practically  disappeared. 
The  amount  expended  during  the  year  was  $898,36.  It  was  applied  to 
the  keeping  of  a  record  of  commercial  statistics  and  incidental  expenses. 
The  officer  in  charge  considers  that  $600,000  is  the  least  amount  which 
should  be  available  before  beginning  the  construction  of  jetties.  He 
suggests  that  if  the  importance  of  the  port  be  not  considered  sufficient 
to  justify  so  large  an  appropriation,  the  improvement  be  deferred  for 
the  present.  The  amount  required  for  the  entire  completion  of  the  pro- 
ject is  $1,071,090.23. 

July  1, 1889,  amount  available $58,849.77 

July  1,  lh90,  amount  expended  daring  fiscal  year,  ezclasive  of 

liabilities  ontatanding  July  1, 1889 1668.36 

July  1,  1890,  outstanding  liabilities 230. 00 

898.36 

July  1,  1890,  balance  available 57,951.41 


\ 


Amount  (est  imated)  required  for  completion  of  existing  project 1, 071, 090. 23 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  V  6.)« 


EXAMINATION  AND  SUEVEY  FOB  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTB  OF  BIYEB  AND  HARBOR  A,CT  OP  AUGUST  11,  1888. 

It  api)eariug  from  the  preliminary  examination  made  by  the  local 
engineer  for  removal  of  bar  at  mouth  of  Cedar  Bayou  where  it  empties  into 
Oalveston  Bay,  Texas,  that  the  locality  is  worthy  of  improvement,  and 
the  public  necessity  therefor  being  apparent  from  the  faets  and  reasons 
reported,  which  are  concurred  in  by  the  Chief  of  Engineers,  Major  Ernst 
was  charged  with  its  survey.  The  survey  having  been  completed  by 
his  successor,  Major  Allen,  the  results  were  transmitted  to  Congress  and 
printed  as  House  Ex.  Doc.  84,  Fifty-first  Congress,  first  session.  (See 
also  Appendix  V  7.) 

WESTERN    RIVERS. 

IMPROVEMENT  OF  RED  RIVER,  AND  OF  CERTAIN  RIVERS  IN  THE  STATE 
OF  ARKANSAS,  AND  OF  CERTAIN  RIVERS  IN  THE  STATES  OP  LOUIS- 
IANA, MISSISSIPPI,  AND  TENNESSEE,  TRIBUTARY  TO  THE  MISSIS- 
SIPPI—WATER-GAUGES ON  THE  MISSISSIPPI  AND  ITS  PRINCIPAL 
TRIBUTARIES. 

Officer  in  charge,  Capt.  J.  H.  Willard,  Corps  of  Engineers;  Division 
Engineer,  Col.  C.  B.  Comstock,  Corps  of  Engineers. 

1 .  Red  River  J  Louisiana  and  Arkansas. — This  improvement  was  began 
in  1828,  and  appropriations  aggregating  $535,765.60  were  made  between 
1828  and  1852.  Between  1841  and  1852  no  appropriation  was  made,  and 
a  longer  interval  elapsed  between  1852  and  1872,  during  which  the  re- 
sults of  former  work  were  lost. 

The  present  improvement,  from  Fulton,  Ark.,  to  the  Atcbafalaya, 
commenced  in  1872,  at  which  time  navigation  above  Shreveport,  La., 
was  almost  impossible  on  account  of  the  great  raft ;  the  falls  at  Alex- 
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aiidria  were  impassablo  at  low  water ;  uavigation  during  low  stages  be- 
tween Shreveport  and  Grand  Bcore,  La.,  was  aft'ected  seriously  by  the 
gradual  enlargement  of  Tone's  Bayou  Outlet,  which  depleted  the  maiu 
channel  of  the  river  below  ^  and  the  entire  river  was  much  obstructed 
by  snags,  sunken  logs,  wrecks,  leaning  trees,  etc. 

The  project  contemplated  the  removal  of  raft,  snags,  wrecks,  and 
other  obstructions;  closing  Tone's  Bayou  Outlet;  openius:  a  channel 
through  the  falls  at  Alexandria ;  and  deepening  the  channel  at  shoal 
places.  Also  protection  of  caving  banks  at  Alexandria.  Owing  to  the 
nature  of  the  work,  it  must  be  continuous,  and  no  estimate  of  cost  was 
made  on  this  account. 

The  amount  expended  to  June  30, 1889,  was  $83^,232.92.  The  great 
raft  was  opened  in  1873,  and  operations  since  have  prevented  its  ^rm- 
log  again  and  secured  an  enlarged  channel  with  greater  depth  every- 
where. The  channel  excavation  and  dam  at  the  Falls  of  Alexandria 
were  completed  in  1885,  and  a  dam  and  training- wall  for  protecting  the 
caving  bank  were  built  the  same  year.  The  removal  of  snags  and  clear- 
iBg  the  banks  for  general  improvement  of  the  river  were  not  begun  until 
1878,  but  since  1885  operations  have  been  confined  to  this  class  of  work. 
The  act  of  August  11,  1888,  provided  for  continuing  work,  in  Cyppess 
Bayou  and  in  Bayou  Dorcheat  (tributaries  of  Bed  Biver)  by  allotments 
of  $5,000  for  each  from  the  appropriation  for  Bed  Biver,  and  work  in 
both  streams  was  resumed  in  1889. 

In  the  past  year  three  snag-boats  and  a  dredge  continued  the  work  of 
TemoviDg  obstructions  whenever  the  stage  of  water  would  permit,  and 
Uie  snag-boats  patrolled  the  river  keeping  drift  in  motion  and  prevent- 
ing formation  of  raft  during  high  water. 

A  small  snag-boat  and  a  dredge  were  employed  on  the  Oy press  Bayou 
rente  from  December  31  to  March  8  in  removing  obstructions  and  widen- 
ing and  deepening  the  cuts.  The  balance  available  for  this  work  June 
30  was  only  $325.82. 

Work  in  Bayou  Dorcheat,  etc.,  was  continued  from  July  1  to  October 
%  when  it  was  completed.  This  consisted  of  going  over  the  work  done 
in  1884,  cutting  the  brush  which  had  grown  since  and  removing  dan- 
geroQs  stumps,  leaning  timber,  etc.  Nothing  further  is  required  for 
tbig  stream. 

Field  work  of  the  survey  from  Fulton  to  the  Atchafalaya  was  con- 
tinoed  downstream  to  Grand  Bend,  La.,  near  Alexandria,  and  406  miles 
below  Fulton,  and  suspended  the  middle  of  February,  after  which  a 
small  force  wa43  retained  in  the  office  to  work  up  the  notes.  To  com- 
plete the  project,  about  100  miles  of  the  lower  river  have  to  be  surveyed, 
A  part  of  the  lines  revised  between  Shreveport  and  Caspiana,  La.,  and 
connections  made  with  the  survey  of  Bayou  Pierre,  and  secondary  tri- 
angnlation  from  the  mouth  of  Atchafalaya  baek  to  Fulton.  The  balance 
mflable  for  this  work  June  30  was  $111.60. 
Ilie  amounts  expended  during  the  past  year  were : 

l^or general  improvoment  (inolading  liabilities  $15.14) 923,751.56 

For  Cypress  Bayou,  etc.  (including  liabiUtiesll.O?) 2,918.73 

For  Bayou  Dorcheat 1.999.16 

Foraorvey  (including  liabilities  $3,81) 20,881.i« 

ToUl 49,550.77 

Bed  Biver  frequently  is  jammed  in  a  few  hours  with  acres  of  drift, 
and  raft  formation  is  prevented  only  by  prompt  service  of  snag-boats. 
Should  jams  occur  when  funds  are  exhausted,  and  none  expected  for 
fKme  time,  it  is  probable  that  new  rafts  would  form,  diverting  the  river 
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from  the  bed  on  which  thousands  of  dollars  have  been  spent,  to  loe 
itself  in  the  low  lands  and  bayous,  destroying  by  the  way  a  fertile  coai 
try  that  has  been  reclaimed  from  overflow  by  the  improvement  and  tb 
construction  of  levees  by  the  State  of  Louisiana. 

Jaly  1,  1889,  amoant  available $62,767.  I 

Jaly  1,  1890,  amoant  expended  daring  fiscal  year,  exolasive  of 

liabilities  outstanding  Jnly  1,  1889 $49,590.75 

July  1,  1890,  outstanding  liabilities 20.02 

49, 55©. 

July  1, 1890,  balance  available 13,21Su 

Amoant  appropriated  by  act  of  September  19,  1890 100,000.. 

Amount  available  for  fiscal  year  ending  June  30,  1891 113, 21S. 

(See  Ap{)endix  W  1.) 

2.  Ouachita  and  Black  Rivers^  Arkansas  and  Louisiana, — ^The  ^ 
provement  of  Onachita  Biver  commenced  in  1871.  Black  River,  ^ 
connecting;  stream  between  Ouachita  and  Bed  Rivers,  was  added  nik^ 
the  same  head  of  appropriation  by  the  act  of  1884.  The  original  ^^m 
ect  contemplated  improvement  by  a  system  of  locks  and  dams,  but 
abandoned  in  1874  on  account  of  its  cost  and  doubtfhl  utility, 
present  project  contemplates  removing  snags,  logs,  wrecks,  leaning  "CJi 
ber,  etc.,  obstructing  navigation,  and  the  improvement  of  shoal  p\eu^ 
between  Oamden,  Ark.,  and  the  month  of  Black  Biver,  341  miles,  i^i 
estimate  of  cost  is  given,  as  the  nature  of  the  work  requires  that  i^  U 
continuous. 

The  total  amount  expended  to  June  30,  1889,  was  $311,665.03,  of 
which  $198,077.16  were  applied  to  operations  under  the  present  project 
This  work  consisted  principally  of  removing  logs  and  snags  fh)m  the 
channel  and  cutting  leaning  timber.  Stone  and  brush  wing-dams  wore 
built  at  some  of  the  shoals,  increasing  the  channel  depth  from  1  to  over 
3  feet. 

In  the  past  fiscal  year  a  large  snag-boat  was  employed  from  August 
17  until  September  20,  thoroughly  removing  all  snags,  etc.,  obstmctiug 
the  channel  between  Taylor's  Bar,  25  miles  below  Monroe,  La.,  and  the 
mouth  of  Black  Biver.  A  chopping  party  commenced  work  at  Gamdea 
December  20  and  continued  down  stream  12  miles  until  January  6. 
when  a  rise  stopped  operations.  Nothing  has  been  done  since,  on  ac- 
count of  continued  high  water. 

Since  the  project  for  improvement  by  locks  and  dams  was  abandoned 
three  examinations  have  been  made  with  a  view  to  slack-water  naviga 
tion,  the  last  in  1889,  and  the  reports  on  all  agree  that  work  should  con 
tinue  under  the  adopted  project  for  the  present. 

July  1,  1889,  amount  available $15,384.9 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1869 $8,660.08 

July  1,  1890,  outstanding  liabilities 2.89 

8,662.9 

July  1,  1890,  balance  available ^ 7,172.0 

Amount  appropriated  by  act  of  September  19, 1890 15,000.0 

Amount  available  for  fiscal  year  ending  June  30,  1891 2*2, 172. 0 

(See  Appendix  W  2). 

3.  Ouachita  RiveTy  Arkansas,  above  Camden. — ^The  project  for  this  im 
provement,  based  on  an  examination  made  in  1887,  contemplated  re 
moving  snags,  cutting  leaning  timber,  and  building  brush-dams  at  tb 
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between  Camden  and  Arkadelphia,  Ark.,  at  an  estimated  coet  of 
19,000. 

[  Tbe  act  of  Angnst  11, 1888,  appropriated  $9,000  to  complete  the  work. 
A  chopping  party  commenced  operations  at  Arkadelphia,  September 
25. 18S9,  and  continaed  down- stream  to  Camden,  which  was  reached 
December  19.  This  work  pnt  the  river  in  fair  condition  for  navigation 
above  Camden  to  Arkadelphia,  at  stages  ])ermitting  boats  to  run  to  the 
former  place.  There  is  no  commerce  at  present,  bat  a  small  boat  is 
boildiDg  at  Arkadelphia  to  ran  in  this  trade. 

Tbe  available  balance  will  be  expended  next  low-water  season  in 
going  over  the  work  and  completing  the  project. 

Jnljrl,  1889,  amoaot  available 1 |9,000.00 

Jnlyl,  1890,  amoant  expended  during  fiscal  year 6,599.26 

Joly  1, 1890,  balance  available 2,400.74 

(See  Appendix  W  3.) 

4.  Bafou  lyArbonnej  LauisUma. — The  project  for  this  improvement 

'was  adopted  in  1884,  and  contemplates  the  removal  of  snags,  logs, 

wrecks,  leaning  trees,  etc.,  obstructing  navigation  from  Stein's  Elaff,  on 

the  Gomey  Branch,  to  the  mouth  of  D'Arbonne,  42^  miles,  at  an  esti- 

Bated  cost  of  $15,000. 

The  amount  expended  to  June  30, 1889,  was  $8,000.    The  removal  of 
ohstroctions  increased  the  period  of  navigation  about  one  month. 

In  the  past  year  work  was  continued  from  July  1  to  August  2,  when 
ihe  foods  were  exhausted.    The  work  has  enabled  boats  of  donble  the 
^  capacity  of  those  used  formerly  to  navigate  the  stream  during  high 
water,  and  freight  rates  have  been  reduced  fully  one-half. 
The  work  is  not  permanent,  as  new  obstructions  are  forming  con- 
tinnaily. 

Jnly  1, 1889,  amount  available $1,000.00 

%  li  1890,  amount  expended  daring  fiacal  year,  exclnBive  of  liabilities 
ooWtMding  Jnly  I,  1889 1,000.00 

Aa»ontappiopriatedby  act  of  September  19,  1890 2,000.00 

I  inoQikt  (estimated)  required  for  completion  of  existing  project 4, 000. 00 

,  fiiilMiutted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  sots  of  1^  and  1867. 

(See  Appendix  W  4.) 

^-  UttU  Biver^  Louisiana. — ^The  project  for  this  work  was  based  upon 
U)  examination  made  in  1887,  and  contemplated  removing  sunken  logs 
*iMi  catting  the  most  obstructive  leaning  timber  between  Oatahoula 
^ke  and  Trinity,  La.,  at  a  cost  of  $2,500. 

I*be  act  of  August  11, 1888,  appropriated  $2,600  for  this  purpose. 
JEhe  sam  of  $1,708.27  was  expended  in  the  fiscal  year  1889,  and  the 
"^hnee  during  the  past  fiscal  year. 

The  work  contemplated  by  the  project  having  been  completed,  no 
forther  estimate  is  made. 

^  fBij  1, 1889,  amount  available 1791.73 

Jolj  1 1690,  amonat  expended  dnriDg  fiscal  year,  exclusive  of  liabilities 
ODtotindinK  Jnly  1, 1880 791.73 

(See  Appendix  W  5.) 

&  Bayou  Bartholomew^  Louisiana  and  Arkansas. — ^This  improvement 
was  begun  in  1881,  the  project  contemplating  the  removal  of  snags,  logs, 
wrecks,  leaning  timber,  etc.,  obstructing  navigation  between  Baxter, 
Ark.,  and  the  moutbj  a  distance  estimated  to  be  213  miles. 
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The  amouut  expended  to  June  30,  1889,  was  $23,000.  Work  h£ 
extended  over  nearly  the  entire  portion  of  the  bayoa  included  in  tl 
project,  and  lessened  the  dangers  of  navigation  greatly. 

in  the  past  fiscal  year  a  chopping  party  and  light  snag-boat  coi 
meoced  removing  obstructions  early  in  Augnst,  and  contioned  un' 
the  available  balance  was  expended. 

Before  the  improvement  commenced  three  moliths  was  the  avera, 
duration  of  the  navigable  season.  Now  boats  of  double  the  e£4>aei 
are  employed  for  six  months  of  the  year,  make  trips  in  one-half  t 
time  formerly  required,  and  have  reduced  freight  rates  50  per  cent. 

Permanent  improvement  can  not  be  secured,  as  obstructions  s 
forming  continually. 

July  1,  1889,  amoant  available |5,00O, 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  I,  1889.. |4,995.10 

July  1,  1890,  outstanding  liabilities .  .94 

'  4,S95. 

July  1, 1890,  balance  available li 

Amount  appropriated  by  act  of  September  19, 1890 S,000.( 

Amount  available  for  iiscal  year  ending  June  30, 1891 5,004.E 

(See  Appendix  W  6.) 

7.  Bayou  Btrnf,  Louisiana. — The  project  for  improviDg  this  bayon  wa 
adopted  in  1881,  and  contemplated  removing  snags,  logs,  leaning  tirobei 
etc.,  obstructing  navigation  between  Wallace's  Landing  and  the  mooti 
about  280  miles.  Three  outlets  of  the  bayon  near  Point  Jefferson,  La 
were  examined  in  1884  and  their  closure  recommended  at  an  estimate 
cost  of  $8,500. 

The  amount  expended  to  June  30, 1889,  was  $25,022.48.  The  removi 
of  obstructions  lessened  the  danger  of  navigation  and  enabled  boats  1 
run  to  Point  Jefiferson,  19  miles  below  Wallace's,  at  high  stages.  I 
1888  and  1889  the  outlets  were  closed  as  follows:  Outlet  No.  1  wf 
closed  substantially,  the  second  by  a  heavy  dam  at  a  lower  elevatioi 
and  the  third  by  alow  dam,  this  being  all  that  could  be  done  withsma 
appropriations. 

In  the  past  fiscal  year  three  week's  work  in  December  was  done  by 
light  snag-boat,  thoroughly  elearriig  the  obstructions  from  the  60  mil( 
above  the  mouth.  This  exhausted  the  small  balanceof  the  appropriatio 

During  the  overflow  from  the  Mississippi  River  last  spring  Uiedas 
closing  the  outlets  were  destroyed.  It  is  essential  that  they  be  reston 
at  once,  as  the  water  ultimately  will  leave  the  main  channel  if  the  ov 
lets  remain  oi)en,  and  navigation  of  the  bayou  will  be  destroyed. 

July  1,  1889,  amount  available |977. 

July  1,  IriK),  amouut  expeDded  during  fiseal  year,  exclusiye  of 

liabilities  out^tuDdiDg  July  1, 1889 1055.43 

July  1,  lH«K),out«tanding liabilities 22.00 

977. 

July  1,  1H90,  balance  available 

Amount  appropriated  by  act  of  September  19,  1800 &,000. 

Amount  available  for  fiscal  year  endiug  June  30, 1891 '  5,000. 

(See  Appendix  W  7.) 

8.  Tensas  River  and  Bayou  Ma^n^  Louisiana. — The  project  for  i 
proving  Tensas  lliver  was  adopted  in  1881,  and  contemplated  removii 
snags,  logs,  and  leaning  timber  obstructing  navigation  between  Dall 
and  its  mouth,  about  180  miles,  at  an  estimated  cost  of  $23,000.    Bay 
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Macoo.  a  tributary,  was  added  under  the  Bamo  head  of  appropriatiou 
byactof  188lf  and  the  project  contemplates  removing  the  same  class 
ofobslractions  between  Floyd  and  its  mouth,  about  130  miles,  at  ah  es* 
timated  cost  of  $17,000. 

The  amount  expended  to  June  30,  1889,  was  $15,768.99;  $7,425  of 
which  had  been  applied  to  improving  Tensas  Biver,  and  $8,343.99  to 
Bayou  Ma90u.  The  obstructions  were  removed  as  far  as  practicable 
with  these  amounts,  but  as  new  obstructions  are  forming  continually 
pennaoent  results  were  not  attained.. 

No  work  was  done  in  the  past  fiscal  year,  the  balance  available  being 
too  small. 

Joly  1, 1899,  amonnt  available 1231.01 

July  1, 1890,  amoant  expended  daring  fiscal  year,  exclusive  of  liabilities 
ooUtaoding  Jnly  1,1«89.., r--  104.2.5 

Joly  1,1890,  balance  available 126.76 

Amoant  appropriated  by  act  of  September  19,1890 5.000.00 

AiDOQot  available  for  fiscal  year  ending  June  30,  1891 5, 126. 76 

S  Amount  (estimated)  required  for  completion  of  existing  project 19, 000. 00 
Sobmitted  in  compliance  with  reqnirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  W8.) 

9.  Big  Black  River^  MisHssippi. — The  project  for  this  improvement 
oontemplated  removing  snags,  logs,  wrecks,  and  leaning  trees  obstruct- 
iog  navigation  between  the  month  and  Cox's  Ferry,  130  miles  above,  at 
an  estimated  cost  of  $32,000.  Such  improvement  can  not  be  permanent, 
as  Dew  obstrnctions  are  added  from  time  to  time. 

The  first  appropriation  for  this  work,  by  act  of  1884,  was  applied  to 
remoYiDg  obstructions  in  the  75  miles  above  the  mouth.  No  work  has 
been  done  since. 

The  appropriation  by  act  of  1886  contained  the  following  proviso : 
'^  No  part  of  this  appropriation  shall  be  used  until  the  State  of  Missis- 
sippi shall  have  first  caused  the  bridges  south  of  the  Vicksburg  and 
Meiidian  Hailroad  to  be  so  constructed  a«  not  to.  obstruct  the  navigation 
of  said  stream.^  This  requirement  has  not  been  complied  with,  one 
bndge  yet  obstructing  navigation,  located  about  25  miles  below  the 
railroad  crossing  referred  to  in  the  act. 

%  1,1889,  amoant  available t5|000 

%  1. 1890,  balance  avaUable 5,000 

Amoant  (estimated)  required  for  completion  of  existing  project 22, 000 

Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1^66  and  1867. 

(See.  Appendix  W  9.) 

10.  Yazoo  BiveVj  Mississippi, — Work  in  this  river  was  begun  in  1873. 
The  project  contemplates  removal  of  snag9,  logs,  wrecks,  and  lean- 
^H  timber  obstructing  navigation  throughout  tbe  entire  length  of  the 
stream.  New  obstructions  are  brought  into  the  river  every  year  by 
floods,  sliding  banks,  etc.,  and  no  estimates  for  permanent  improvement 
have  been  made  on  this  account.  "^ 

.  The  amount  expended  to  June  30, 1889,  was  $177,557.74.  Prior  t>o 
improvement  the  river  was  obstructed  by  a  large  number  of  wrecks,  and 
bj  snags  and  leaning  timber.  Nine  of  the  steam  boats  sunk  during  the 
War  were  removed  by  contract  in  1873-^74,  and  snag-boats  have  opera- 
ted in  the  river  since  whenever  funds  were  available,  keeping  it  in  navi- 
gable condition  from  its  head  to  its  mouth  the  year  round. 
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Id  the  past  fiscal  year  a  large  snag-boat  was  employed  on  this 
from  October  3  to  November  8,  benefiting  low- water  navigation  gn 
A  pumping  dredge- boat,  authorized  by  act  of  August  11, 1888,  wa; 
chased. 

The  shifting  bar  at  the  mouth  of  the  river  is  the  most  serious  obi 
tion  to  navigation.  Boats  that  could  navigate  the  principal  strea 
the  Yazoo  Valley  system  (about  900  miles)  without  hindrance,  an 
vented  from  entering  or  leaving  without  lightening  and  at  times  ns 
tion  across  the  bar  is  stopped  altogether. 

July  ly  1S89,  amonnt  available $1;^, 

Jnly  1. 1890,  amonnt  expended  dnring  fiscal  year,  ezolnsive  of 

liabilitiea  ontstanding  July  1,  1889 t»,317.39 

July  1, 1890,  ontstanding  liabilities .34 

July  1,  1890,  balance  available 3, 

Amonnt  appropriated  by  act  of  September  19,  1890 25, 

Amonnt  available  for  fiscal  year  ending  June  30,  1891 28, 

(See  Appendix  W  10.) 

11.  Tchula  Lake^  Mississippi, — The  project  for  this  improvemen 
adopted  in  1881,  and  contemplates  removing  snags,  logs,  leaning  tii 
etc.,  obstructing  navigation,  to  permit  light-draught  steam-boats  to 
the  lake  earlier  in  the  season. 

The  amount  expended  to  June  30,  1890,  was  $10,278.57. 
No  work  was  done  dnring  the  past  fiscal  year. 
The  work  is  of  such  nature  that  it  must  be  gone  over  from  tii 
time  U0  remove  obstructions  that  are  forming  continually. 

July  1,  1889,  amonnt  available $1, 

July  1, 1890,  balance  available 1, 

Amonnt  appropriated  by  act  of  September  19,  1890 3,< 

Amonnt  available  for  fiscal  year  ending  June  30, 1891 4, ' 

(See  Appendix  W  11.) 

12.  Tallahatchee  River^  Mississijj^, — This  improvement  was  beg 
1879.  The  project  contemplated  removing  snags,  sunken  logs,  and 
ing  timber  obstructing  low-water  navigation  below  mouth  of  Cold^ 
a  distance  of  165  miles,  and  a  wreck  in  the  channel  8  miles  abov< 
mouth.  The  estimated  cost  of  such  improvement  was  $40,000,  if 
pleted  in  two  seasons. 

The  amount  expended  to  June  30, 1889,  was  $29,548.11,  of  ^ 
$10,000  were  expended  above  mouth  of  Goldwater  (a  part  of  the 
not  included  in  the  project),  as  required  by  the  terms  of  the  apprc 
tions.  The  remainder  was  expended  between  the  mouth  of  Tallaha 
and  Sharkey's  Landing,  100  miles  above.  Before  work  commence 
river  was  navigable  about  six  months  of  the  year.  Now  boats  n 
Sharkey's  the  year  round. 

In  the  past  fiscal  year  a  large  snag-boat  was  employed  from  N( 
ber  8  to  December  24,  when  the  funds  were  exhausted. 

A  snag-boat  should  be  used  for  a  short  time  each  year  to  re 
heavy  obstructions  from  this  river. 

July  1,  1889,  amonnt  available f2, 

Jnly  If  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1889 2. 

Amonnt  appropriated  by  act  of  September  19,  1890 5, 
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^  Amount  (estimated)  required  for  completion  of  oxisting  project |12, 500. 00 

i  Sahmittorl  in  compliance  with  requirements  of  sections  2  of  r  vei  and 
(   Wwracts  of  1866  and  1867. 

(See  Appendix  W  12.) 

13.  Uteele's  Bayou^  Mississippi. — Work  in  this  bayou  commeDced  in 
'*M.  The  project  contemplates  removing  snags,  stamps,  leaning  tim- 
'^r,  etc.,  obstracting  navigation  dnring  high  water. 

The  amount  expended  to  June  30,  1889,  for  this  purpose,  was 
*o;829.35. 

A  Ii^h^dranght  steam-boat  was  employed  from  July  12  to  17, 1889, 
Jn  removing  obstructions  from  the  lower  part  of  the  bayou, 

jaly  1,1889,  amount  available $670.65 

''"Ij  1,  m90,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
owtrtanding  Julyl,  18b9 « 670.65 

Amwiut  appropriated  by  act  of  September  19,  1890 2,  .'300. 00 

(See  Appendix  W  13.) 

14.  Big  Sunflower  River ^  Mississippi, — Work  in  this  river  commenced 
in  1879.  The  project  contemplated  building  wing-dams  to  scour  a  chan- 
r*el  from  3  feet  to  40  inches  deep  at  the  bars,  and  the  removal  of  snags, 
t^aukcn  logs,  and  leaning  limber  obstructing  navigation,  at  an  estimated 
co«t  of  $66,000. 

Tbe  amount  expended  to  Jnne  30,  1889,  was  $50,243.73. 
^  Operations  extended  over  the  navigable  portion  of  the  river,  from 
f-^Iarksdale  to  its  mouth;  an  increased  depth  of  channel  of  from  18 
uiches  to  3^  feet  was  gained  at  the  ba^s  where  dams  were  built,  and  a 
large  number  of  obstructions  were  removed.  The  improvement  is  not 
V^rraauent,  as  new  obstructions  are  aiided  every  year. 

In  the  past  fiscal  year  the  removal  of  obstructions  and  construction  of 
<lauiH.were  continued  for  sixteen  days  with  a  small  steam-boat  hired  for 
^he  purpose. 

Before  the  improvement  commenced  the  river  was  navigable  ^br  light 
Wts  about  six  mouths  each  year,  and  it  was  an  unusual  thing  for  a 
watto  make  a  trip  under  eight  days.  Now  the  river  is  navigable  the 
year  round,  but  with  difficulty  about  three  months  of  the  time,  and  boats 
•^akft  tlie  trip  in  five  days.  Insurance  rates  have  been  reduced  about 
op^fiftb,  and  freight  rates  more  than  one-half.  The  country  along  the 
^'verift filling  up  rapidly  with  settlers,  which  is  attributable  in  part  to 
tbe improvement  of  navigation. 

%U889,apount  available |l,7;V5.ii7 

^^}  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
Otttuundiug  July  1,  1889 1,756.27 

^«««int  appropriated  by  act  of  September  19,  1890 5,000.00 

JAnoQpt  (estimated )  required  for  completion  of  existing  project 9, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
Wbor  acts  of  1866  and  1867. 

(See  Appendix  W  14.) 

15.  Big  Hatchee  River^  Tennessee. — This  improvement  was  begun  in 
1880.  The  project  contemplates  removing  logs,  snags,  leaning  timber, 
etc.,  obstructing  navigation  from  Bolivar,  Tenn.,  to  the  mouth,  about 
240  miles,  to  render  the  river  navigable  for  light-draught  boats  through- 
oat  the  year.  The  improvement  will  not  be  permanent,  as  new  obstruc- 
tioos  are  added  from  time  to  time. 

Before  work  commenced  navigation   was  virtually  suspended   by 
reason  of  the  obstructions.    The  amount  expended  to  June  30, 1889, 
BUG  90 13 
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was  $23,989.02,  reuderiug  the  river  navigable  aboat  seven  mouths 
tbe  year. 

lu  the  past  fiscal  year  operations  were  continded  with  a  small  bai 
proi)elled  snag-boat,  from  August  19  to  October  31,  and  effective  wc 
was  done  in  the  way  of  removing  sunken  logs  from  the  channel  bel< 
Bialto,  57  miles  from  the  mouth. 

July  1,  1889,  amount  available |3,010. 

July  1,  1890, 'amount  expended  during  fiscal  year,  ezclnsiTe  of 

liabilities  outstandiuK  July  1,  1889 |3,010.17 

July  1, 1890,  outstanding  liabilities .38 

3,010.; 

July  1,  1890,  balance  available 

Amount  appropriated  by  act  of  September  19,  1890 5,000J 

Amount  available  for  fiscal  year  ending  June  30, 1891 5,.000. 

(See  Appendix  W  15.) 

16.  Forked  Deer  River ^  Tetmessee. — Work  in  South  Fork  of  this  riv< 
commenced  in  1883.  The  act  of  August  11, 1888,  added  North  Foi 
and  main  river  under  the  general  head  of  improving  Forked  Deer  Eiv( 
The  project-  contemplates  removing  snags,  logs,  leaning  timber,  et 
from  South  Fork  below  Jackson,  North  Fork  below  Dyersburgh,  ai 
the  main  river. 

The  amount  expended  to  June  30,  1889,  was  $17,979.21,  of  whi 
$12,600  were  applied  to  South  Fork,  $;J,862.85  to  North  Fork,  ai 
$1^616.36  to  the  main  stream.  The  two  forks  were  put  in  fairly  ga 
navigable  condition,  but  in  the  main  stream  no  material  benefit  w 
gained. 

In  the  past  fiscal  year  work  was  continued  in  the  main  river  a; 
North  Fork  until  the  balances  of  the  last  appropriation  wereexpeud( 
viz:  Main  river, $883.64;  North  Fork,  $637.16. 

South  Fork  is  obstructed  by  numerous  bridges  which  render  stea 
boat  navigation  impracticable,  and  for  the  present  further  improveine 
is  not  deemed  necessary.    The  project  for  North  Fork  is  completed. 

July  1,  1889,  amount  available |1, 020. 

July  1,  1890,  araouut  expended  during  fiscal  year,  exolnsive  of  liabiHties 
outstanding  July  1,  1889 1,520 

Amount  appropriated  by  act  of  September  19,  1890 :i,500 

(See  Appendix  W  16.) 

17.  Water-gauges  on  the  Mississippi  River  and  its  principal  tributaries 
These  gauges  were  established  in  1871  under  joint  resolution  of  C 
gress,  approved  P'ebruary  21, 1871  (section  5252,  Revised  Statutes), 
the  purpose  of  securing  information  from  continuous  records,  witl 
view  to  protecting  the  alluvial  basin  of  the  Mississippi  against  ov 
flow,  improving  navigation,  and  giving  reliable  reports  for  the  beu< 
of  river-men  and  planters. 

The  amount  expended  to  June  30,  1889,  was  $74,233.71.  Ninety 
gauges  were  established  originally,  and  an  additional  one  at  Nashvil 
Tenn.,  in  1873.  Observations  commenced  at  each  station  as  soon  as  t 
gauge  was  set  up,  and  with  a  few  exceptions  have  continued  regulai 
since.  The  gauge  at  Rock  Island,  111.,  was  abandoned  in  1879.  In  18 
bulletins  were  erected  at  stations  on  the  Mississippi  for  the  puqw^je 
giving  passing  boats  the  gauge  readings.  Since  February  1,  ISi 
the  gauges  have  been  read  twice  a  day  ;  formerly  they  were  read  ou 
once. 

Owing  to  small  and  irregular  appropriations,  caused  by  frequent  £b 
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ores  ot  appropriations  for  rivers  aud  harbors,  many  difficulties  were 
eDooantared  in  making  tiiis  work  continaons,  until  the  passage  of  the 
act  of  August  11,  1888,  section  G  of  which  provided  a  permanent,  indef- 
fioite,  appropriation  for  securing  uninterrupted  gauging. 

lo  the  past  year  observations,  inspections,  and  repairs  were  continued. 
Lnrger  bulletins  were  set  up  on. the  Mississippi,  and  the  old  bul- 
letins repaired  for  use  at  stations  on  the  tributaries,  which  heretofore 
bave  not  been  provided  with  them.  New  gauges  were  established  at 
Falton  and  Garland,  Ark.^  and  Shreveport,  La.,  on  Red  Biver,  and  at 
DoDaldsonville,  La.,  on  the  Mississippi.  The  gauge  at  Fort  Leavenworth, 
EaDs.,  was  abandoned,  but  will  be  maintained  by  the  Missouri  Biver 
CoDunission.  Efforts  are  being  made  to  find  the  benches  of  the  Missis- 
sippi Delta  Survey,  and  thus  connect  1)bservations  of  early  years  with 
those  since  1871,  and  also  to  connect  the  gauges  with  the  same  datum 
plane. 

Additional  gauges  are  needed  at  various  places  on  the  principal  trib- 
Dtaries,  and  requests  are  made  from  time  to  time  for  new  gauges  and 
bulletins  by  persons  interested  in  navigation. 

July  1, 1689,  atnount  available,  (provided  by  act  of  Augnst  11,  1888. ) $9, 600. 00 

July  1,  l89u,  amoant  expended  daring  fiscal  vear $7, 7i8. 34 

Joly  1, 1H90,  amount  allotted  for  gaagings  at  St.  Paal 600. 00 

%  1, 1890,  outfitanding  liabilities 5.19 

8, 323. 53 

Jvlyl,  1890,  ba  anoe  unexpended  ...•«,^^ •  ^^.^^^..^^^^ 1,276.47 

(See  Appendix  W  17.) 

To  comply  with  a  resolution  of  the  House  of  Bepresentatives  of  Feb- 
"lary  6, 1890,  the  local  engineer,  Captain  Willard,  was  dii^ected  to  make 
a  special  report  respecting  the  improvement  of  Cypress  Bayou  and  the 
W:c8  between  Jefferson,  Tex,,  and  Shreveport,  La.  This  report  was  trans- 
initted  to  Congress,  and  published  as  House  Ex.  Doc.  252,  Fifty-first 
Congress,  first  session.    (See  also  Appendix  W  18.) 

I3IPB0VB11ENT  OP  ABKANSAS  »IVEE;  OF  RIVERS  IN  THE  STATE  OP 
^KANSAS,  AND  THE  BLACK,  ST.  FRANCIS,  AND  LITTLE  RIVERS,  IN 
ABKANSAS  AND  MISSOURI. 

OflScer  in  charge,  Capt.  H.  S  Taber,  Corps  of  Engineers^  Division 
%ineer,  Col.  C.  B.  Comstock,  Corps  of  Engineers. 

1*  Bed  Biver  above  Fulton,  Arkanaa^s, — The  first  appropriation  was 
"^e  bj  act  approved  August  5, 1886.  Prior  to  this  time,  this  river 
^aa  choked  with  masses  of  drift-wood,  isolated  snags,  and  logs,  and 
'Q^oy  overhanging  trees  added  to  the  difficulties  of  navigation.  The 
^iginally  adopted  project  contemplates  high  and  medium  stage  navi- 
S^tion  only.  Six  thousand  nine  hun<lred  aud  eleven  dollars  aud  fifty 
ceots  had  been  expended  up  to  June  30,  1888,  removing  nearly  800 
^gerons  low-water  snags.  By  the  act  which  became  a  law  August 
*j|)  1888,  $3,000  was  appropriated.  During  the  fiscal  year  ending  June 
^4889,  $3,077.30  had  been  expended  in  the  continuance  of  the  original 
Pfoject. 

j«{yl,  1889,  amonnt  available $11.20 

*''*'7 1}  18M),  amount  expended  daring  fiscal  year,  exclasive  of  liabilities 
onUtanding  July  1,  1889 11.20 

^ount  appropriated  by  act  of  September  19,  1890 2»000.00 

(See  Appendix  X 1.) 
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2.  Little  Bed  Biver^  ArkanHos^^-Thid  only  improvemeuts  ever 
tempted  upon  this  river  were  made  in  1872.  Prior  to  this  wo 
many  overhanging  trees,  and  a  large  number  of  snags  interfered  w 
navigation  in  the  lower  reaches ;  and  many  bowlders  obstructed 
boat  and  raft  navigation,  in  the  reach  above  the  present  town  of  J^ 
sonia.  Most  of  the  overhanging  trees  and  snags  were  removed  as  h^ 
aB  Jttdsonia,  and  the  bowlders  remained  untouched  to  the  end  of  Jcc 
30, 1886. 

By  actis,  approved  August  5, 1886,  and  August  11, 1888,  $8,400  \r<^ 
appropriated  for  removing  the  bowlders  above  Judsonia,  and  dredge 
a  channel  through  the  Shoals,  3  miles  beloW.  Of  this  sum  $5,621.80  b 
been  expended  to  June  30,  188^,  removing  the  bowlders,  buildiu  ^ 
dredge  and  barges,  and  caring  for  property. 

During  fiscal  year  ending  June  30,  1890,  $1,531.53  have  been  ej 
pended  in  the  continuation  of  the  project,  high  water  having  preventet 
the  expenditure  of  the  entire  sum  in  the  completion  of  the  project 

Jaly  1,  1889,  amoant  available |2, 069.39 

Jnly  1, 1890,  amoant  expended  during  fiscal  year,  ezclnsiye  of 

liabilities  ontstanding  Jaly  1,  1889 |1,&31.53 

July  1, 1890,  outstanding  liabilitiee 35.00 

1,566.58 

Julyl,  1890,  balance  available 50^.86 

i  Amount  (estimated)  required  for  completion  of  existing  project 3, 000.  OC 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  X  2.) 

3.  Bemoving  obstriLctions  in  Arkansas  Bivetj  Arkansas  and  Kansas./-^ 
Prior  to  the  first  improvemeuts  in  1833,'  shifting  sand-bars,  numerots 
drift-piles,  and  dangerous  snags  constituted  the  obstacles  to  navig^ 
tion  in  the  lower  reaches,  and  gravel  and  rock  shoals,  with  a  few  snag 
and  many  overhanging  trees,  constituted  those  of  the  upper.  Exce^:. 
for  a  few  special  reaches,  like  the  Fort  Smith  and  Pine  Bluff,  the  ge^ 
eral  plan  of  improvement  has  consisted  in  snagging  operations,  inclo^ 
ing  the  cutting  of  overhanging  trees,  in  building  wing-dams  to  impro^ 
the  shoals,  and  in  surveys,  looking  toward  plans  for  its  permanent  i^:^ 
provement. 

The  appropriations  to  June  30, 1890,  amount  to  $465,251.37.  Of  tta^ 
sum  there  had  been  expended  to  June  30, 1889,  $380,508.68. 

During  fiscal  year  ending  June  30, 1890,  $10,719.99  were  expended 
snagging  operations  at  low  water,  and  in  completing  the  maps  of  tX 
river. 

Jnlyl,  1889,  amount  available *.  |12,1&7«  ' 

July  1,  1890,  amount  expended  during  fiscal  year,  exclosive  of  , 

liabilities  outstanding  July  1,  1889.. ^. $10,719.99 

Julyl,  1890.  outstandine  liabilities 81.67 

^  10,801.^ 

July  1,  1890,  balance  available : 1,336-^ 

Amount  appropriated  by  actof  September  19,  1890 20, 000.  w 

Amount  available  for  fiscal  year  ending  June  30,  1891 21, 350.  ^ 


\ 


Amount  (estimated)  required  for  completion  of  existing  project  amiually    35, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  act«  of  1866  and  1867. 

(See  Appendix  X  3.) 


RIVER  AND  HARBOR  IMPROVEMENTS.  197 

i  ArliafMos  River^  Arkansas. — By  actof  Aagust  5, 1886,  $75,000  was 
appropriated  for  coDtiuaiiig  the  improvement  of  Arkansas  River,  iu 
accordance  with  the  plan  and  reeommendatious  contained  in  Appendix 
T.  13,  House  Ex.  Doc.  No.  1,  Forty-ninth  Congress,  first  t^ession,  which 
provided  that  $8,000  be  expended  at  Pine  Bluff;  $13,000  at  Fort  Smith, 
aud  $10,000  at  Danlanelle,  or  so  much  thereof  as  may  be  necessary. 
The  approved  project  for  the  expenditure  of  this  sum  is  as  follows : 
AtPiue  Bluff,  the  $8,000  to  be  used  iu  extending  and  repairing  the 
dikes,  and  for  protecting  the.  town  front.  At  Fort  Smith  the  $13,000 
to  be  expended  in  erecting  a  permeable  dike  a  little  above  the  town  to 
fetoin  the  channel  along  the  city  wharves.  At  Dardanelle  the  $10,000 
to  be  expended  in  erecting  a  permeable  dike  above  the  town  to  remove 
the  sand-bar  now  in  front  of  the  wharves. 

From  Little  Bock  to  the  mouth  the  balance  and  so  much  an  may  not 
be  required  at  the  three  places  above  specified,  to  be  expended  in  the 
erection  of  permeable  dikes  at  the  worst  places,  looking  towards  the 
permanent  improvement  of  the  river  to  give  at  least  a  depth  of  5  feet 
at  extreme  low  water.  By  act  of  August  11,  1888,  $150,000  was  appro- 
priated under  this  head  as  follows : 

loiproTing  Arkansas  River,  Ark. :  CoDtinaiiig  improvemeut :  $150,000.     Provided 
Titat  nothing  herein  contained  shall  authorize  the  Secretary  of  War  to  enter  upon  the 
Project  of  improvement  of  said  river  as^t  forth  in  the  report  of  the  Board  of  Engi> 
j^rson  improvement  of  the  Arkansas  River  from  Wichita,  Kans.,  to  its  mouth,  dated 
J'cwYork  City,  March  16, 1888,  and  contained  in  House  Execative  Document  No.  234, 
°'«tie»ion,  Fiftieth  Congress :  Pravidedf  That  the  Secretary  of  War  sball  expend  the 
appropriation  under  this  bead  with  reference  to  the  final  improvement  of  this  river  as 
^ODtemphited  in  the  Report  of  the  Chief  of  Engineers,  for  rhe  year  endiug  July  1,  1885, 
^i>d  M  authorized  in  the  act  for  the  improvement  of  rivers  and  harbors,  approvetl 
^iigQstS.  1886,  and  in  Honsc  Executive  Document  No.  90,  Forty-ninth  Congress,  first 
*^0D,  said  methods  to  be  applied,  as  the  Secretary  of  War  may  direct,  at  such 
points  between  Wichita,  Kansas,  and  tbe  navigable  mouth  of  the  Arkansas  River,  at 
'^  janction  with  the  MissiHsippi  River,  as  he  may  deem  for  the  best  interests  of  com- 
^^ree.    And  all  moneys  now  to  the  credit  of  different  sections  of  the  Arkausas  River, 
2^her  than  the  appropriations  for  tbe  operating  of  snag  boats,  sball  be  available 
^^086  under  this  head;  and  in  future  tbe  engineer  iu  charge  of  this  work  and  the 
oecrettfy  of  War  shall  make  report  n])on  the  progress  and  needs  of  this  work  under 
Uii*bead,  instead  of  reporting  upon   disconnected  projects,  as  heretofore.    Nothing 
hemn  contain^  sball  be  uuderstoo<l  to  prevent  the  Secretary  of  War  from  applying 
^Qy  part  or  all  of  the  funds  provionslv  appropriated  for  use  at  Fort  Smith,  Darda- 
nelle, in  Fine  Blnfif  reach,  or  ironi  expending  uot  exceeding  $4,000  to  remove  the  bar 
>n  froDt  of  Van  Bnren,  or  from  allotting  not  exceeding  $8,000  as  a  contingent  fund  for 
th«  expenditure  in  Pine  Bluff  Reach. 

'^t  approved  project  for  the  expenditure  of  this  sum  may  likewise  be 
BQiDmarized  as  follows : 

At  Pine  Bluff  the  same  as  above.  At  Van  Buren  the  $4,000  to  be 
^^nded  in  erecting  a  permeable  dike  at  a  suitable  point  a  little  above 
^towD,  and  upon  the  opposite  side  of  the  river,  to  contract  the  chan- 
^hud  prevent  it  from  leaving  the  city  wharves.  From  Fort  Gibson, 
^dian  Territory,  to  the  mouth  of  the  river,  the  balance  to  be  expended  in 
^be  erection  of  permeable  dikes,  and  in  one  instance,  by  rock  excavation, 
^l  the  worst  places  or  the  places  at  which  serious  interference  with 
^  largest  amount  of  commerce  occurs,  so  far  as  the  amount  of  the 
appropriation  will  permit,  looking  toward  the  permanent  improvement 
^^the  river  to  give  the  channel  as  provided  under  the  act  of  August 
^>  1886,  from  Little  Eock  to  the  mouth ;  and  an  allyear-round  depth 
^f  water  of  at  least  2  feet  from  Little  Rock,  Ark.,  to  Fort  Gibson,  Indian 
Territory. 

Before  operations  were  begun  at  Fort  Smith  the  old  jetty  at  that 
Pi^,  built  iu  1877  and  1878,  had  so  far  disappeared  as  to  render  no 
ftnriee,  and  the  river  was  about  to  throw  a  bar  along  the  wharves  of 
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the  town,  catting  off  all  approach  to  the  wharf  at  low  water  or  at  medic=]Mm 
stage.  From  Fort  Gibson  to  the  month  of  the  river  the  river  cousi^^tB 
of  alternating  bars  and  caving  banks,  with  crossings  more  or  less  troul^^le- 
some  at  low  water,  a  few  of  the  latter  operating  to  effectually  close  fc^  he 
river  to  navigation  at  extreme  low  water  for  even  boats  drawing  bu  ^2 
feet  of  water.  

During  fiscal  year  ending  June  30, 1890,  $4,684.56  have  been  expend^Hed 
at  Pine  Bluff  in  the  erection  of  a  new  dike  and  in  repairing  and  •^vex- 
tending  two  old  ones. 

From  Fort  Gibson,  Indian  Territory,  to  the  mouth   of  the  riv^- — er 
$52,786.19  have  been  expended  according  to  projects. 

Numerous  rises  and  limited  amount  of  plant  have  rendered  it  imp^og. 
sible  to  give  that  relief  to  navigation  which  an  ordinary  season  ^o^mld 
have  permitted.    There  were  erected  three  dikes  just  above  Fort  Sm  ^h, 
aggregating  1,200  feet  in  length,  and  one  dike  300  feet  long  near  W//. 
sou's  Rocks. 

Two  quarter-boats  and  ten  barges  were  built,  and  material  accninn- 
lated  for  three  dikes  3  miles  below  Pine  Bluff.  One  of  these  dikes  was 
partly  completed,  a  new  hull  for  the  quarter  boat  lAzetie  was  beg'oo, 
and  some  material  accumulated  for  the  work  at  Moore's  Bocks. 

July  1,1889,  amonnt  available $122,295.82 

July  1,  lt*90,  amount  expended  during  fiscal  year,  oxclusiye  of 

liabilifciesoutstanding  July  1,1889 |51,007.60 

July  1, 1890, out8taDdinfir  liabilities 2,384.34 

53.891. 

July  1, 1890, balance  available 68,903. 

Amonnt  appropriated  by  act  of  September  19, 1690 180, 000. 

Amonnt  available  for  fiscal  year  ending  June  30, 1691 248, 903. 


S 


Amount  (estimated)  required  for  completion  of  existing  project 3, 472, 479. 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18^6  and  1867. 

(Sife  Appendix  X  4.) 

5.  Petit  Jean  River^  ArkanM^. — Before  improvement  this  river  w^^  _^ 
obstructed  by  sua^s,  logs,  masses  of  drift- wootl,  overhanging  trees,  an^^" 
shoals.    The  original  project  for  improvement  contemplated  renderii^^? 
it  navigable,  during  high  and  medium  stages  of  water,  as  high  as  Da^^''' 
ville,  Ark.,  by  cutting  the  overhanging  trees  and  cutting  up  the  snapCT^l^* 
logs,  and  drift.    Three  thousand  five  hundred  dollars  were  expended  -i^*^ 
the  execution  of  this  to  June  30,  1888.    The  appropriation  made  by  a-^-^^ 
approved  August  11,  1888,  amounts  to  $2,500,  and  limits  the  work    ^^ 
below  the  bricige  at  Rocky  Crossing.    The  new  project  for  this  proviiL  -^^ 
for  removing  portions  of  the  shoals  known  as  Slaty  Grossing  and  B(^^' 
inson's  Ridge,  and  certain  timber  from  the  low- water  channel. 

During  fiscal  year  ending  June  30,  1890,  no  work  was  done,  due  ^^ 
the  anomalous  conditions  in  reference  to  continued  high  water,  rend^f" 
ing  it  impossible  to  begin  the  work  with  any  certainty  of  completing  ^^ 
without  a  long  suspension. 

Jnlv  1,1889,  amount  available •2,450- -^^ 

July  1, 1890,  balanee  available •2,450-5» 

Amount  (ostimated)  required  for  completion  of  existing  project 3,500.^ 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1366  and  186^. 

(See  Appendix  X  5.) 
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6.  Faurche  RiveVj  Arkansas, — The  improvement  of  this  stream  was 
began  in  1879  under  the  act  approved  March  3,  1879. 

Prior  to  any  improvement  its  channel  was  choked  with  snags,  logs, 
aod  drift,  and  heavy  timber  overhung  its  banks.  Several  bad  shoals 
also  impeded  navigation.  Up  to  June  30,  1886, 921,000  had  been  ex- 
pended in  removing  the  greater  part  of  the  obstructions.  By  act  ap- 
proved August  5,  1886,  $5,000  was  appropriated  for  removing  rock 
8boal8,  situated  about  4  miles  below  Perry  ville.  At  the  close  of  the  fis- 
cal year  ending  June  30, 1888,  this  sum  had  been  expended,  completing 
acbannel  about  500  yards  long,  30  feet  wide,  and  2  feet  deep  at  low 
water  through  this  shoal. 

AsKHut  appropriated  by  act  of  September  19, 1890 $7,500.00 

( AmooDt  (estimated)  required  for  completion  of  existiDg  project 150. 00 

{Snbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(    harbor  acts  of  lb66  and  1867. 

(See  Appendix  X  6.) 

7.  White  Biver^  Arkansas. — ^Prior    to   improvement   this   river  was 
choked  with  drift-piles,  logs,  and  snags  in  its  lower  portion,  and  from 
Batesville  up  gravel-bars,  rocky  shoals,  channel-bowlders,  and  over- 
hanging trees,  impeded  navigation.    The  originally  adopted  project* 
coDsisied  in  snagging  operations  and  blasting  of  ledges,  and  bowlders, 
and  dam-building  to  remove  gravel-bars  or  to  close  chutes.    The  first 
separate  appropriation  for  this  river  was  made  by  act  approved  July 
5, 1884.    Provision  for  a  survey  of  the  river  from  Forsj  the,  Mo.,  to  its 
month  was  added  to  the  original  project.    At  that  time  the  river  was 
in  excellent  navigable  condition  for  boats  drawing  not  to  exceed  3  feet 
of  water,from  its  mouth  to  Newport,  Ark.    From  Newport  to  Batesville 
there  were  many  troublesome  snags,  and  from  BatesviHe  to  Buffalo 
Shoals  there  were  numerous  bad  shoals,  rendering  navigation  very  un- 
certain.   From  Buffalo  Shoals  to  Forsythe,  Mo.,  there  were  many  fine 
Teaehes  of  river,  but  the  depth  of  water  on  Buffalo  Shoals  and  others 
prevented  any  navigation  at  ordinary  stages  of  water.    Up  to  June  30, 
1888,  $51,359.65  had  been  expended.    This  completed  the  survey,  plotted 
the  notes,  published  the  maps,  effectively  Improved  the  most  dangerous 
shoals  between  Buffalo  Shoals  and  Batesville,  and  removed  the  more 
^gerous  snags  from  Biitesville  to  the  mouth.    By  the  act  of  August 
11,1888,  $25,000  was  appropriated.    Fifty  eight  thousand  dollars  was 
specified  as  the  sum  which  could  be  properly  expended  the  first  fiscal 
year.   The  present  plan  provides  for  the  maintenance,  at  low  water,  of 
^channel  2  feet  deep  between  Newport  and  Buffalo  Shoals,  and  a  chan- 
»elof  not  less  than5  feet  deep,  at  low  water,  from  Newport  to  the  mouth, 
*Ddaldo  for  a  limited  amount  of  snagging  operations  while  these  im- 
provements are  in  progress.    The  result  between  Newport  and  Buffalo 
Shoals  is  to  be  accomplished  by  the  erection  of  solid  wing-dams  and  some 
^k  excavations.    From  Newport  to  the  mouth  is  to  be  accomplished  by 
fte erection  of  low  permeable  spur-dikes,  to  give  the  necessary  depth 
<^f  water  to  the  shoals,  yet  not  to  remove  the  shoals  to  a  point  below 
®r  to  cave  the  opposite  banks. 

^  Dnring  fiscal  year  ending  June  30,  1890,  $15,058.58  were  expended 
•fi  the  work  of  improvement,  beginning  at  Buffalo  Shoals,  and  working 
towards  Batesville,  working  39  miles  of  river  and  leaving  47  to  reach 
batesville,  and  also  collecting  material  and  beginning  work  upon  dike 
at  Newport  Exhaustion  of  funds  and  high  water  precluded  more  ex- 
tensive work. 
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July  1, 1889,  amonnt  available $16, 

July  1,  1890,  amonnt  expended  during  fiscal  year,  exolnsive  of 

liabilities  outstanding  July  1,  1889 14,730.85 

July  1,  1890,  outstanding  liabilities « 526.50 

—  ■    "  15 

July  1,  1890,  balance  available 1 

Amonnt  appropriated  by  act  of  September  19, 1890. 30 

Amount  available  for  fiscal  year  ending  June  30, 1891 31 

f  Amount  (estimated)  required  for  completion  of  existing  project...... ..    53 

I  Amount  (estimated)  required  for  snagging  annually ^ 8 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  liyer  and 
I     harbor  acts  of  1886  and  1887. 

.     (See  Appeudix  X  7.) 

8.  Cfiche  River  J  ArJcansas. — The  first  appropriation  ever  made  fc 
reach  of  river  became  available  Augast  11,  1888.  Prior  to  this  ti 
chaDoel  was  choked  with  log^s  and  suags,  overhanging  trees  inte 
with  smoke  stacks,  and  several  shoals  interfered  with  lowwatei 
gation.  The  project  proposes  the  removal  of  logs,  Snags,  and  ovei 
ing  trees  from  the  town  of  Riverside,  Ark.,  to  the  month  of  the 
Seven  thousand  d61Iars  was  the  amount  appropriated,  $3,000  f 
construction  of  a  snag-boat,  and  $4,000  for  the  operating  expi 
working  at  or  near  extreme  low  water,  the  boat  being  construe 
light  draught  for  this  purpose.  During  the  fiscal  year  ending  Ju 
1^9,  $3,970.06  were  expentied  building  the  snag-boat  Biverindej  < 
ping  the  same,  and  removing  67  snags  and  logs,  14drift*pi]e8,  ai 
overhanging  trees  for  3  miles  of  river,  beginning  at  Riverside  and 
ing  down.  During  the  fiscal  year  ending  June  30,  1890,  the  sna 
operations  were  continued.  Between  the  railroad  bridge  (cross 
the  Bald  Knob  and  Memphis  branch  of  the  Missouri  Pacific S^ 
and  Walker's  Ferry,  there  were  341  snags  removed,  158  overha 
trees  cut,  4  trees  deadened,  and  20  piles  of  drift  and  logs  removed, 
obstructions  encountered  were  more  formidable  than  was  expect 
then  appeared  from  the  reconnaissance,  and  there  are  some  35  m 
river  yet  to  be  worked  over. 

July  1,  1889,  amount  available .' $2, 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  Jnly  1,  1889 2 

July  1,  1890,  balance  available 


1 


Amount  (estimated)  required  for  completion  of  existing  project 3 

Submitted  in  compliance  with  requiremeuts  of  sections  2  of  river  and 
harbor  acU  of  1866  and  1867. 

(See  Appendix  X  8.) 

9,  Black  River,  Arkatisas  and  Missouri. — ^Before  any  improve 
were  made  upon  this  river,  its  channel  was  choked  with  snags  an( 
and  obstructed  by  overhanging  trees,  and  in  many  places  shoals  inte 
with  its  navigation  at  low  water  by  any  but  reVy  light  draught 
The  original  plan  for  its  improvement  contemplated  the  removal 
obstructions  and  the  improvement  of  the  shoals,  the  latter  by 
dams.  A  few  sloughs  were  to  be  closed  up  so  as  to  confine  the  wi 
the  main  channel.  Up  to  June  30, 1889,  $58,363.59  had  been  cxjj 
for  these  purposes,  and  good  progress  made  toward  opening  tiie 
through  to  Poplar  Bluff,  Mo. 

During  fiscal  year,  ending  June  30,  1890,  $2,878.81  wereexpon 
snch  a  manner  as  to  do  thorough  work  up  to  a  few  miles  ebo^ 
month  of  Current  River,  from  the  mouth,  and  also  from  Poplar 
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Mo., to  Coming,  Ark.;  aud  indifferent  work  jnst  taking  oat  the  worst 
obstrnctions  to  get  the  snag-bOat  tiirough  the  balance  of  the  distance. 
This  Quimproved  reach  is  a  constant  feeder  of  snags  into  the  improved 
reach  below,  and  should  be  improved,  to  maintain  the  improved  river. 

JqIj  1, 1889,  amount  available $2,878.81 

July  1, 1890,  amonnt  expended  daring  fiacal  year,  exclusive  of  liabilities 
outBtanding  July  1, 1889 2,878.81 

AiDODiit  appropriated  by  act  of  Septeinl^er  19,  1890 5,000.00 

C  Amonnt  (estimated)  required  for  completion  of  existing  project,  annnally      8, 000. 00 
<Sabmitt«<l  in  compliance  with  requirements  of  sections  2  of  river  and 
(    harbor  acts  of  1866  and  1867. 

(See  Appendix  X  9.) 

10.  Black  River,  Missouri. — ^The  first  improvements  attempted  upon 
this  reach  of  liver  were  made  in  the  years  1881  and  1882,    Prior  to 
this  work,  its  shaunel  was  choked  with  snags  and  logs  and  obstructed 
by  overhanging  treses,  and  in  many  places  shoals  interfered  with  its 
navigation  at  low  water,  by  any  but  very  light  draught  boats.    The 
orig:iDal  plan  for  its  improvement  contemplated  the  removal  ot  the  ob- 
stTDctions  and  the  improvement  of  the  shoals,  the  latter  by  wing-dams. 
A  few  slonghs  were  to  be  closed  up  so  as  to  confine  the  water  to  the 
main  channel.    Up  to  June  30,  1888,  $G,0()0  had  been  expended  which 
had  opened  up  about  20  miles  of  river  from  Poplar  Bluff  towards  the 
mouth.    Owing  to  the  difficulty  in  getting  suitable  appliances  up  to  this 
reach,  it  was  carried  on  under  great  disadvantages.    During  fiscal  year 
ending  June  30, 1889,  the'snag-boat  Henry  Sheldon  (specially  constructed 
for  use  on  this  river)  was  worked  to  Poplar  Bluff  from  below  and  oper- 
ated from  there  down  the  river,  expending  $6,562.30  rapidly  aud  eft'ect- 
ively,  clearing  the  reach  worked  of  obstructions,  erecting  a  strong  d«m 
(at  the  bead  of  Dan  Iliver,  a  chute  of  the  Black  River)  raising  the  water 
intbe  other  chute  and  carrying  the  work  to  the  Arkansas  State  line,  re- 
nioviugthe  greater  part  of  the  dangerous  snags  and  making  a  good  begin- 
ning Dpon  overhanging  timber. 

DarJDg  the  fiscal  year  ending  June  30, 1890,  the  small  balance,  $199.20, 
^aa  expended  in  conjunction  with  the  general  appropriation,  "Improv- 
^g  the  Black  Kiver,  Arkansas  and  Missouri,"  in  the  running  expenses 
^fthe^  snag-boat  Henry  Sheldon. 

^»Jy  1,1889. amount  available $199.20 

^<^ly  1, 1690,  amonnt  expended  daring  fiscal  year,  exclusive  of  liabilities 
'^atsUnding  July  1. 1889 TT 199.20 

appropriated  by  act  of  September  19, 1890 7,000.00 

Appendix  X  10.) 

U.  8t.  Francis  River,  Arkansas. — The  first  appropriation  was  made 
*arch  2, 1833,  prior  to  which  this  river  waa  choked  with  drift-logs, 
*^*&8,  and  its  waters  spread  out  through  a  great  variety  of  slonghs, 
^kile  overhanging  trees  added  to  the  difficulty  of  navigation.    The 
*^^^'nally  adopted  i)roject  was  principally  for  snagging  operations,  and 
%napt8  have  been  made  to  close  up  some  of  the  many  sloughs.    Ap- 
propriations for  this  river,  having  been  united  with  the  White  River, 
«^aclly  how  much  had  been  expended  upon  the  St.  Francis  River  to 
Jnoe30, 1884,  can  not  well  be  stated.    July  5,  1884.  the  first  separate 
appropriation  was  made,  amounting  to  $12,000.    August  5 ,1886,  $8,000 
fliore  followed.     By  act  of  August  11,  1888,  $4,000  was  appropriated. 
.  Daring  fiscal  year  ending  June  30, 1890,  $2,112.19  have  been  expended 
ia  the  continuance  of  the  regular  project  and,  in  conjunction  with  the 
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appropriation,  "Improving  Little  Biver,  Missouri,  and  Arkansas,'^  ^ 
building  a  new  hull  for  tlie  operating  boat. 

July  1,  1889,  amount  available , I^ill^  - 

July  1,  1890,  amouut  expended  during  iiscal  year,  exclusive  of  liabilities 
outBtanding  July  1,1889 2,111 


July  1, 1890,  balance  available ^ 

Amount  appropriated  by  act  of  Sept-ember  19, 1890 4,00(1^ 

Amount  available  for  fiscal  year  ending  June  30, 1691 4, 002^S 

{Amount  (estimated)  required  for  completion  of  existing  prefect,  an- 
nually.       8,000^ 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 

(See  Appendix  X  11.) 

12.  8L  Francis  BiveTy  MissourL — The  appropriation  available  is  •" 
first  ever  made  for  this  reach  of  river.  Prior  to  the  work  done  in  •" 
fiscal  year  ending  June  30, 1889,  its  channel  was  choked  with  logs  a^ 
snags,  overhanging  trees  interfered  with  smoke  stacks,  and  several  shoKz 
interfered  with  low- water  navigation.  The  estimate,  $7,300,  propoK^-* 
the  removal  of  the  shoals  about  12  miles  below  Greenville,  and  the  ^ 
nioval  of  snags  and  other  obstructions. 

The  amount  appropriated,  act  approved  August  11, 1888,  being  i^ai 
equate,  the  present  project  contemplates  removing  the  obstruct^K 
only,  and  no  work  upon  the  shoals  except  incidentally.  Up  to  Jun^^ 
1889,  $3,002.21  had  been  expended,  cutting  a  channel  through  the  **  J 
Drift"  and  carrying  out  other  provisions  of  the  jjroject. 

During  the  fiscal  year  ending  June  30, 1890,  the  balance  avail»ftj 
$1,531.04,  was  expemled  during  low- water  season  between  Wappa^ei 
and  St.  Francis,  leaving  65  to  80  miles  of  river  yet  to  be  worked. 

July  1,  1889,  amount  available $1,5:$1* 

July  1, 1890,  amount  expendeil  duriug  fiscal  year,  exclusive  of  liabilities 
outstandiug  July  1,  ld89 1,W1- 

Amount  appropriated  by  act  of  September  19,  1890 10, 500. 

(See  Appendix  X  12.) 

13.  Little  River ^  Missouri  and  Arkansas. — Before  improvement  (t^ 
river  was  obstructed  by  snags,  logs,  masses  of  drift-wood,  and  shoa^ 
and  was  divided  into  two  chutes.  The  project  for  improvement  contei^ 
plates  prolonging  medium-stage  navigation  by  closing  one  of  the  chat^-- 
and  removing  the  obstructions  enumerated  from  the  other.  The  sna^ 
boat  for  this  work  not  being  available,  no  work  wa^done  during  tt^ 
fiscal  year  ending  June  30,  1889. 

Owing  to  damage  to  the  hull  of  the  boat  that  was  to  be  used  upc^ 
this  improvement,  and  owing  to  the  long-continu^  overflows,  no  wo^ 
was  done  until  nearly  the  close  of  the  fiscal  year. 

July  1,  188d,  amount  available I $4,970. 

July  1,  1890,  amount  expended  dnriuji:  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 $2,072.72 

July  1,  1890,  outstanding  liabilities 845.30 

2,9ia  ^ 

July  1,  1.^90,  balance  available 2,052.  ^ 

Amount  appropriated  by  act  of  September  19,  1890 3,000.^ 

Amount  available  for  fiscal  year  ending  June  30,  1891 5, 052.  '29 

(See  Appendix  X  13.) 
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NG  SNAGS  AND  WRECKS  FROM*  THE  MISSISSIPPI  RIVER— IM- 
BMENT  OF  THE  MISSISSIPPI  BETWEEN  THE  MOUTHS  OF  THE 
OIS  AND  OHIO  RIVERS — IMPROVEMENT  OP  OSAGE  AND  OAS- 
}£  RIVERS.  MISSOURI. 

r  in  charge,  Maj.  A.  M.  Miller,  Corps  of  Engineers ;  Division 
T,  Col.  C  B.  Comstock,  ('orps  of  Engineers. 
moving  snags  and  tffrecJcsfrom  the  Mississippi  River. — The  navi- 
3n  this  river  was  very,  much  interfered  with  by  the  numerous 
[)g8,  etc.,  which  were  lodged  in  the  channel,  and  to  which  a  new 
n  was  brought  down  on  each  rise  of  the  river,  thus  constantly 
new  and  unknown  obstructions  to  those  already  there.     A  lai'ge 

of  wrecks  also  occupied  the  channel  and  were  very  dangerous 
Afety  of  passing  boats, 
be  removal  of  these  obstructions  appropriations  were  made  as 

1824,  and  the  project  consisted  in  building  LK>ats  suitable  for 
ig  the  snags,  etc.,  and  operating  them  whenever  the  stage  of 
as  favorable  for  the  work  and  funds  were  available. 
3tal  amount  expended  for  this  purpose  can  not  be  definitely 
s  previous  to  the  appropriation  made  by  act  of  March  3,  1871), 
al  amount  was  appiopriated  to  be  applied  to  several  streams  as 
eds  required.  From  March  3,  1879,  when  the  first  specific  ap- 
tion  was  made,  up  to  June  30, 1889,  $632,939.53  was  expended 
purpose.  The  navigation  of  the  river  has  been  very  materially 
id  by  this  method,  and  the  danger  of  accidents  to  lK)ats  lessened. 
Ig  the  fiscal  year  ending  June  30, 1890,  $85,203.27  was  expended, 
ig-boats  were  employed  between  the  mouth  of  the  Missouri  Hi  ver 
jrou  Sara,  La.,  removing  obstructions.  The  boats  worked  for  a 
twelve  months,  removing  2,861  snags,  cutting  down  12,112  trees, 
og  23  drift-piles,  and  1  wreck,  and  traveling  a  distance  of  10,797 
hereby  greatly  benefiting  navigation  and  commerce. 

needed  repairs  were  also  made  to  the  snag-boats,  and  they  are 
good  condition  to  resume  work  as  soon  as  the  stage  of  water  will 

nmal  appropriation  having  been  made  for  carrying  on  this  work, 
tier  estimate  is  submitted. 

J8D,  amoant  available $32,971.95 

Irawu  under  section  7,  act  of  August  11,  lo88 55,0(XKU0 

87,971.95 

%)0,  amouot  expended  during  fiscal  year,  exclasive  of 

ies  outstanding  July  1,  1889 $82,061.12 

^,  amount  re-deposited 5,910.83 

87, 971. 95 

^,  outstanding  liabilities 419. 11 

»0.  amount  available  for  fiscal  year  189(>-'91 100.000.00 

Appendix  Y  1.) 

ssissippi  RiveTj  between  the  Ohio  and  Illi7U>is  rivers. — The  orig- 
idition  of  the  navigable  channel  of  this  portion  of  the  Missis- 
Iver,  before  the  work  of  improvement  was  begun,  was  such  that 
iiral  depth  at  low  water  was  in  many  places  from  3J  to  4  feet 
I  water  was  Sicattered  by  islands,  which  formed  sloughs  behind 
lius  wasting  the  water  available  for  low-water  navigation, 
project  for  improvement  adopted  consists  in  closing  these  sloughs 
r  contraction  works,  the  concentration  of  the  water  between 
1,600  feet  apart,  the  object  being  thereby  to  obtain  a  depth  of 


204        REPORT   01?'  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARHT. 

8  feet  in  the  chanoel  between  Saint  Lonis  and  Cairo  and  6  feet  betw( 
Grafton  and  Saint  Lonis  at  standard  low  water,  or  at  a  stage  coi 
sponding  to  a  reading  of  4  feet  on  the  Saint  Lonis  gange. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  Ji 
30, 1889,  was  $3,905,153.51.  The  condition  of  the  improvement  dnr 
the  year  past  has  been  such  that  during  stages.above  4  feet,  except 
very  rapidly  falling  river  approaching  this  stage,  a  depth  of  8  feet  1 
been  maintained  in  the  channel  from  Saint  Lonis  to  Lucas'  Grossing 
distance  of  30  miles,  as  far  as  the  work  of  improvement  had  been  c 
ried  on  June  30, 1890. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1^ 
w^  $129,268.78.  No  appropriation  having  been  made  for  this  y( 
little  work  could  be  accomplished.  The  work  consisted  principally 
the  continuation  of  the  general  plan,  and  has  resulted  in  a  very  deci< 
improvement  of  the  channel  as  to  direction  and  depth. 

During  the  fiscal  year  work  was  carried  on  at  the  following  lo 
ities : 

Piasa  Dam, — This  work  is  situated  above  Alton.  A  portion  of 
dam,  1,100  feet  long,  was  repaired  and  raised  to  a  height  6  feet  ab 
low  water,  in  order  to  concentrate  the  flow  of  water  in  the  steam-b 
channel;  an  opening  was  left  between  the  Missouri  shore  and  end 
the  dam,  in  order,  if  possible,  to  cut  a  channel  along  this  shore,  as  t 
would  rectify  the  channel.  If  this  can  be  accomplished  the  pres 
channel  through  the  dam  will  be  closed.  The  amount  expended  th 
was  $5,577.11,  and  for  this  amount  2,604.9  cubic  yards  of  stone  plik 
in  the  dam. 

Ticin  Hollows —  West  Side, — The  work  here  consisted  in  the  proi 
tion  of  the  artificial  banks  formed  by  the  contraction  works.  The  w< 
done  consisted  of  8,250  square  feet  of  mattress  protection  placed  i 
sunk' below  low  water,  and  63,500  square  feet  of  upper  bank  prot 
tion,  stone,  was  placed  in  position.  The  amount  expended  was  $4,391. 

Pulltight. — At  this  locality  the  repairs  which  were  in  progress  at  t 
close  of  the  last  fiscal  year  were  continuexl  and  completed,  and  I 
hurdles  strengthened  where  necessary.  A  large  quantity  of  drift  whi 
had  accumulated  above  the  upper  hurdle  was  utilized  as  a  foot  mat 
protection  by  sinking  it,  building  a  brush  mattress  on  the  drift  to 
ceive  the  stone  necessary  for  the  purpose.  The  efit'ect  of  this  work  1 
been  very  beneficial  by  concentrating  and  straightening  the  channel 
this  locality;  1,260  linear  feet  of  hurdle  was  built  and  $30,806.87 
pended  during  the  fiscal  year. 

Jim  SmiWs, — At  this  locality  hurdles  apd  bank  protection  were 
paired  and  extended.  The  object  of  the  hurdle  extension  was  to  cl 
the  channel  passing  to  the  left  or  Illinois  side  of  the  middle  bar,  c 
centrating  the  fiow  on  the  west;  2,940  linear  feet  of  hurdle  was  c< 
pleted  and  1,390  linear  feet  of  bank  protection,  consisting  of  will* 
mattress  and  stone  placed  in  position ;  $31^359.81  was  expended  dor 
the  fiscal  year. 

2^a«'.— At  this  locality  the  work  consisted  in  the  repair  of  small  g 
in  the  hurdles  of  last  year  and  in  the  construction  of  two  additio 
hurdles,  Nos.  5  and  6 ;  4,050  linear  feet  of  hurdle  was  completed  in  1 
locality  in  addition  to  the  repairs  above  mentioned.  The  work  at  1 
locality  was  projected  and  begun  in  March,  1889,  and  has  continued  sii 
The  object  was  to  concentrate  the  water  at  Lucas'  Grossing  and  cl 
the  false  channel  behind  Galico  Island.  The  work  has  been  of  gi 
benefit  to  navigation,  straightening  and  deepening  the  channel  at  1 
crossing ;  $60,629.05  was  expended  during  the  fis^  year. 


\ 
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Surveys. — Daring  the  year  the  sarvey  of  the  liver  was  continued  to 

Brickey'8  Mill,  a  distauce  of  48  miles  from  the  St.  Louis  Bridge,  and  a 

iijdrog^phic  survey  of  the  river  from  the  mouth  of  Biver  Des  Peres  to 

foot  of  Calico  l9>land  made  to  show  the  changes  in  the  channel  and  the 

effectBof  the  improvements.    The  expenditure  for  surveys  was  $7,016.89. 

A  reference  to  the  plates  accompanying  the  report  of  the  officer  in 

cbarge  will  give  a  graphic  representation  of  thic  progress  and  effect  of 

these  works. 

Tbe  amount  expended  during  the  year  was  $129,268.78,  and  the  total 
amoant  expended  to  June  30, 1890,  was  $4,034,422.29. 

The  original  estimated  cost  of  the  work,  as  revised  in  1883,  was 
♦16,997.100. 

JqIj  1, 18B9,  amount  available $171,342.34 

July  1,  1890,  amoont  expended  during  fiscal  year  exclu- 

sive  of  liabUitiee  outstanding  July  1, 1889 177, 033. 86 

July  1, 1890,  outstanding  liabilities 52.42 

.    77,0e&.2« 

July  1, 1890.  balance  avaUable w 94,256.06 

Amomit  appropriated  by  act  of  September  19,  1890 400,000.00 

Amoont  available  for  fiscal  year  ending  June  30,  1891 49^,256. 06 

Amount  (estimated)  required  for  completion  of  existing  project 12, 557, 500.  00 

Sabmitted  in  compUance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Y  2.) 

3.  Ooiconade  Biver j  Missouri. — This  river  was  greatly  obstmcted  by 
^ns^s,  logs,  and  leaning  timber,  which  materially  interfered  wjth  navi- 
gation. Work  was  commenced  on  this  stream  in  1880,  and  the  project 
^uiopted  for  its  improvement  consisted  in  the  removal  of  snags  and  logs, 
tbe  catting  of  loaning  timber,  aud  the  construction  of  contraction  works 
at  shoal  crossings. 

^  Tbe  amount  expended  to  June  30,  1889,  was  $39,936.09,  and  at  that 
time  the  navigation  was  much  improved  by  the  work  done.    Dnring 
the  fiscal  year  coding  June  30, 1890,  $2,130.26  was  expended  in  remov- 
W  obstructions  from  the  bed  of  the  river  and  cutting  down  leaning 
timber  from  the  banks,  also  in  constructing  wing-dams  and  training- 
^alls,  thereby  greatly  improving  the  navigation  of  the  river  and  ena- 
bling boats  to  run  at  lower  stages  of  water  than  formerly. 

The  original  estimate  for  the  improvement  of  this  stream  was  $50,000. 
^«w  obstmctions  are  continually  forming,  and  it  will  require  a  small 
^OQnt  each  year  to  keep  the  channel  open  at  low  water  after  the  prin- 
<^pal  work  has  been  done. 

J'»jy  1, 1889, amount  available |2,563.91 

''^'y  1, 1880,  amount  expended  dnring  fiscal  year,  exclnsive  of 

iJabilitieB  ontatanding  July  1,  1889 $2,135.34 

Jol;  1, 1890,  outetanding  liabilitiee .92 

*  2,136.26 

%  1, 1890,  balance  available 1 427.65 

^owiiDt  apfpropriated  by  act  of  September  19, 1890 4,000.00 

■ 

imoQot  available  for  fiacal  year  ending  June  30,  1891 4,427.65 

(See  Appendix  Y  3.) 

4.  Osage  Biver,  Missouri.— The  navigation  of  this  stream  was  very 
much  interfered  with  by  obstructions  in  the  channel  and  shoal  cross- 
ings.   The  original  project,  adopted  in  1871,  wa«  to  obtain  a  low-water 


206    REPORT  OP  THE  CHIEF  OF  EKGINEERS,  U.  8  ARMY. 

navigation  of  2  feet,  by  means  of  dams  and  training  walls,  but  this 
abandoned,  and  a  new  project,  consisting  in  the  removal  of  snags 
logs,  cutting  of  leauiug  timber,  and  constructing  dams  and  train 
walls  at  shoal  crossings,  was  adopted. 

The  amonut  expended  to  June  30, 1889,  was  $200^093.04,  at  w 
time  the  navigation  was  in  a  fair  condition,  the  worst  obstruct 
having  been  removed.  During  the  fiscal  year  ending  June  30,  1 
$2,364.56  was  expended  in  removing  obstructions  from  42  miles  of 
river.  Three  rack  heaps  and  12  snags  were  removed  and  10  trees  fe 
This  greatly  improved  the  navigation  over  the  lower  60  miles  of 
river,  besides  rendering  it  much  safer  than  formerly. 

No  estimate  ^as  made  for  the  improvement  of  this  stream  undei 
second  project.  An  annual  appropriation  is,  however,  required  to  ] 
this  stream  in  navigable  condition  by  the  removal  of  obstructions 
are  brought  down  during  the  floods. 

Ji)]y  1;  1889,  amonnt  available $4,5) 

July  1, 1890,  amount  expended  during  fiscal  year,  ezolnaive  of 

liabilities  outstanding  July  1,  1889 $1,973.81 

July  1,  1890,  outstanding  liabilities .25 

1,9 

July  1,  1890,  balance  available ^ 2,& 

Amount  Ai)propriated  by  act  of  September  19, 1890 55,0 

Amount  availabte  for  fiscal  year  ending  June  30, 189L..« 57, 51 

(See  Appendix  Y  4.) 

SURVEY  TO  COMPLY  WITH  THE  BEQUIBEMBNTS  OF  THE  BIVEB  . 

HABBOB  AOT  OF  AUGUST  11,  1888. 

The  river  and  harbor  act  of  August  11, 1888,  contains  the  follow 
The  Secretary  of  War  is  hereby  authorized  and  directed  to  cau 
survey  to  be  made  of  the  Osage  Uiver,  Missouri,  from  its  mouth  u] 
the  first  shoal,  and  5  miles  above  the  same,  and  to  report  an  ^titn 
based  on  such  survey,  of  the  cost  of  constructing  one  lock  and  dam  m 
the  limit-s  of  said  survey,  and  the  effect  upon  the  navigation  of 
river  of  constructing  said  lock  and  dam. 

The  local  engineer.  Major  Miller,  was  charged  with  and  compl 
this  survey,  the  results  of  which  were  transmitted  to  Congress 
printed  as  House  Ex.  Doc.  119,  Fifty-first  Congress,  first  session, 
also  Appendix  Y  5.) 

IMPBOVEMENT  OF  THE  MISSISSIPPI  BIVEB  BETWEEN  THE  DBS  MOl 
BAPIDS  AND  THE   MOUTH  OF  THE  ILLINOIS  BIVEB. 

Officer  in  charge,  Maj.  E.  H.  Kuffner,  Corps  of  Engineers;  Divi 
Engineer,  Col.  O.  M.  Poe,  Corps  of  Engineers. 

The  general  project  consists  in  contracting  the  low-water  bed  oi 
river  to  an  average  width  of  1,800  feet.  All  island  chutes  are  t 
closed  by  dams,  and  the  river  is  to  be  contracted  by  wing-dams  w 
it  is  wider  than  the  proposed  low- water  bed.  The  works  are  gene 
built  of  rock  and  brush.  Piling  is  occasionally  used.  At  times  the 
water  channel  is  deepened  by  dredging.  Work  under  the  present  ai 
priation  was  done  at  Smoot  Chute,  Whitney's  Bar,  Beebee  Island, 
Mason's  Island.  Dredging  in  (juincy  Bay  and  at  Whipple  Creek 
in  Quincy  Bay,  as  requir^  by  the  appropriation,  were  the  prim 
operations. 
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Jnlj  1,1889,  amount  available $110,114.00 

Jolf  1, 1890,  amount  expended  dnring  fiscal  year^  exclusive  of 

liabilities  outstanding  July  I,  1889 $84,972.00 

July  1, 1890,  outstanding  liabilities. 1,934.51 

86, 906. 51 

July  1,1890,  balance  available •    23,207.49 

Amount  appropriated  by  act  of  September  19, 1890 165, 000. 00 

AmoDBt  available  for  fiscal  year  ending  June  30, 1891   188, 207. 49 

{ Amount  (estimated)  required  for  completion  of  existing  project Unknown. 
Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Z  1.) 

nCPROVEMSNT  OF  THE  NAVIGATION  OF  THE  MISSISSIPPI  BIYEB  BB 
TWEEN  MINNEAPOLIS  AND    DBS    MOINES    BAPIDS,   INCLUDINa    IM- 
PROVEMENTS AT  SPECIAL- LOCALITIES  BETWEEN  THOSE  POINTS— 
0PEBA1IN6  AND  CABE  OF  DES  MOINES  BAPIDS  CANAL. 

Officer  in  charge,  Maj.  A.  Mackenzie,  Corps  of  Engineers ;  Division 
Engineer,  Ool.  O.  M.  Poe,  Corps  of  Engineers. 

I.  Operations  of  snagboaU  and  dredge-boats  on  Upper  Mississippi 
JRiticr.— At  the  beginning  of  the  fiscal  vear  there  was  available  nnder 
act  of  Augnst  11,  1888,  the  snm  of  $25,000. 

From  Jaly  to  November,  1889,  and  daring  April,  May,  and  Jane, 
1B90,  the  snag  boat  General  Barnard  was  employed  removing  snags 
suid  other  obstractions  and  assisting  interests  of  navigation  between 
Minneapolis  and  the  month  of  the  Missouri  Biver. 

Dnring  a  part  of  July  and  Augnst,  1889,  the  snag-boat  J.  0.  Parke 
siud  dredge  Phcenix  were  employed  in  deepening  the  channel  at  Beef 
Slongh  Bar, 

In  ttay  and  Jane,  1890,  the  Phcenix,  tended  by  steam-launch  Ada,  and 
towed  from  point  to  point  by  snag-boat  General  Barnard,  was  engaged 
in  removing  wrecks  in  vicinity  of  St.  Paul,  La  Crosse,  Genoa,  and  Du- 
l>«que.  Dnring  the  same  period  she  was  also  for  a  time  employed  in 
fornishing  gravel^for  dam  repairs  at  Harper  Slough. 

The  total  amount  expended  for  snag-boat  service  on  the  Upper  Mis- 
sissippi River  between  Minneapolis  and  the  mouth  of  the  Missouri 
Biver  to  June  30, 1889,  is  $549,640. 

There  have  been  expended  during  fiscal  year  ending  June  30,  1890, 
»25,00O. 

By  the  river  and  harbor  act  of  August  11,  1888,  provision  was  made 
fi^f  operating  snag-boats  and  -dredge-boats  on  the  Upper  Mississippi 
Biver  under  an  indefinite  appropriation,  the  sum  so  expended  not  to  ex- 
^  the  amount  appropriated  in  said  act  for  such  purpose.  The  clause 
^f  the  act  regulating  the  annual  expenditure  tor  snag-boats  and  dredge- 
•^teon  the  Upper  Mississippi  Biver  is  as  follows:  " For  operating 
snag-boats  and  dredge-boats  on  Upper  Mississippi  River,  twenty-five 
thoosand  dollars." 

The  total  amount  of  freight  transported  on  the  Upper  Mississippi 
Biver  during  the  calendar  year  1889  was,  approximately,  3,000,000  tons. 

•^'«»e30, 1890,  amount  drawn  from  Treasury  under  permanent  appropria- 

tion f25,  ouo.  uo 

^006  30, 1^,  amount  expended  dnriViK  fiscal  year 25.000.00 

%  1,1890,  amount  available,  under  permanent  appropriation  of  Augnst      _  ^^^  ^ 

II,  1868,  for  fiscal  year  ending  June  30,  1891 - 2o.ouo.o« 

(See  Appendix  A  A 1.) 
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2.  Mississippi  River  from  Minneapolis  to  Des  Moines  Rapids, — Prior         \s^ 
Aagast  11, 1888,  this  work  was  carried  on  under  appropriation  for  *'  i^asa- 
proving  MissisBippi  Kiver  from  St.  Paul  to  Des  Moines  Rapids.''    T^E^*\i^ 
act  of  Adgast  11, 1888,  extended  the  upper  limits  of  the  district  fro^cnaoi 
St.  Paul  to  Washington  Avenue  Bridge,  Minneapolis. 

Under  this  appropriation  is  carried  on  the  improvement  of  throu^^  ^a^l 
navigation.  Work  has  been  in  progress  under  approved  x)rojects  sin  ^ckh 
1878,  and  very  favorable  results  have  been  secured,  showing  that  wi  m:  -^s] 
a  continuance  of  the  work  under  liberal  appropriations  the  low-wat:^,.^:),! 
channel  of  the  Mississippi  between  St.  Paul  and  the  Des  Moines  liapif  .^^i 
can  1)e  made  comparatively  safe,  convenient,  and  permanent.  The  r  ~  j 
terests  for  which  the  improvement  is  being  made  are  very  large  and  i^  /^ 
portant.  The  amount  of  freight  carried  during  1889,  including  the  Ici^  Jq. 
and  lumber  floated  in  the  river,  aggregated  approximately  3,000,000  tor^^^^^,^ 

The  original  condition  of  the  channel  between  the  Des  Moines  B&  ^an, 
ids  and  St.  Paul  was  such  that  in  low  stages  the  larger  boats  were  u~  ^^^y^ 

ble  to  proceed  farther  up  the  river  than  La  Crosse  or  Winona;  and ;^ 

many  seasons,  at  points  much  farther  down,  their  progress  was  chec^^Her/ 
or  seriously  interfered  with.  In  all  such  cases  through  freight  wasi^  /^. 
shipped  on  small  and  light  draft  boats  or  barges.  The  originally  adoi^  ted 
project  for  the  improvement  which  has  not  been  materially  chan  .^^ed 
proposed  the  contraction  of  the  channel  or  water- way  by  means  of  ^w  ing 
and  closing  dams  to  such  an  extent  as,  by  means  of  the  scour  ther^^^by 
caused,  to  afford  a  channel  of  sufficient  width,  and  of  a  depth  of  4.^  ^eet 
at  low  water,  to  be  eventually  increased  to  six  feet.  There  was  expencied 
on  the  permanent  improvement  of  through  navigation  to  June  30, 133^, 
the  sura  of  1 1,701,775.28,  or  $3,235  per  mile.  At  that  date  and  for  so^- 
eral  years  previous  the  condition  of  the  channel  was  such  as  to  i>ermit 
the  passage  of  the  largest  boats  at  the  lowest  stages  through  to  St.  Pa^cl. 

During  the  past  year  work  has  been  carried  on  by  days'  labor  a.^d 
use  of  Government  plant  between  St.  Paul  and  Lake  Pepin,  in  viciii»  "ty 
of  Winona,  at  Dresbach  Bar,  Crooked  Slough,  Bunker  Chute,  K<^-<5k 
Island  Kapids,  and  in  vicinity  of  Burlington  and  Poutoosuc;  by  cci^n- 
tract  between  Bead's  Landing  and  Fountain  City,  between  Fairp^^^rt 
and  Muscatine,  in  vicinity  of  Keithsburgh  and  Fort  Madison ;  and.  ^y 
informal  agreement  at  Bellevue.  Temporary  work  in  deepening  ch^^^* 
nels  by  dredging  was  performed  at  several  points.  The  work  of  t-  ^^ 
year  has  resulted  in  increased  width  and  depth  of  channel  at  all  t- — "^ 
points  mentioned  above,  notably  in  the  stretch  between  St.  Paul  a^^^^ 
Lake  Pei>in,  at  Winona,  Dresbach,  and  Pontoosnc. 

July  1, 1889,  amount  avaUable... $3(«2,84l — 2J 

Received  from  sale  of  fuel 3-^— — " 

362,844.   -— ^ 
July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 $298,647.80 

July  1, 1890,  outstanding  liabilities 248.40  nn 

298, 896.        ^' 

July  1,1890,  balance  available 63,947.    ^ 

Amount  appropriated  by  act  of  September  19, 1890 500, 000.   *^ 

Amount  available  for  fiscal  year  ending  June  ;)0, 1891 563, 947.  ^ 

(See  Appendix  A  A  2.) 

3.  Des  Moines  Rapids^  Mississippi  River. — This  work  was  commenced 
in  1866.  The  adopted  plan  provided  for  the  building  of  a  closed  canal 
8  miles  long  and  for  cutting  an  open  channel  in  the  rock  bed  of  the 
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over  the  remaining  4  miles  of  rapids.  The  canal  was  opened  in 
St,  1877,  though  not  fully  completed,  and  has  been  in  operation 
that  time. 

'ing  the  past  year  the  raising  of  the  lock-walls  at  lower  lock,  the 
boildiug  at  lower  lock,  the  slaice  in  canal  bank  at  Laoiallee's  Creek 
portion  of  the  oatside  slope  protection  were  completed.  The  lock 
ds  at  lower  lock  were  also  raised  and  improved.  The  work  re- 
]g  to  be  done  to  complete  the  improved  project  is  the  completion 
slaice  at  Price's  Creek,  the  raising  of  the  middle  lock- walls,  the 
al  of  a  small  amoant  of  rock  above  grade  in  the  open  channel, 
le  completion  of  the  canal  bank  protection, 
net  cost  to  the  United  States  has  been  to  Jane  30,  1889,  $4,518,- 
• 

1889,  amount  ayailable  ..'. $20,327.25 

1890,  amoant  expended  daring  fiscal  year,  exclusive  of  liabilities 

anding  July  1,  1889 19,979.11 

1890,  balance  available - 348.14 

t  appropriated  by  act  of  September  19,  1890 22,000.00 

%  available  for  fiscal  year  ending  June  30,  1891 22, 348. 14 

I  Appendix  A  A  3-) 

Operating  and  care  of  Des  Moines  Rapids  Canal. — Daring  the  past 
be  Des  Moiues  Bapids  Canal  was  open  for  navigation  239  days, 
i;  which  time  there  passed  throagh  it  924  steam-boats  and  477 
s,  carrying  14,529  passenj^ers,  71,453  tons  of  merchandise,  and 
8  bushels  of  grain.  There  also  passed  through  146,078,329  feet 
of  lumber,  26,089,300  feet  of  logs,  73,540,370  shingles,  and 
,167  lath.  The  expenses  of  the  year  have  beeu  $43,995.80  and  the 
ktes  for  the  coming  year  amoant  to  $45,000. 
cost  of  operating  and  care  of  the  canal  are  provided  for  by  an 
lite  appropriation  made  by  act  of  March  3, 1881. 

1889,  balance  on  hand .* $1, 162.03 

1, 1^,  amoant  drawn  from  Treasury  under  indefinite  appropria- 
43,8  J7. 97 

45. 000. 00 
^  1890,  amoant  expended  durihg  fiscal  year 43,995.80 

t,  1890,  balance  on  band.. 1,004.20 

)  Appendix  A  A  4.) 

)ry-dock  at  the  Des  Moines  Rapids  Canalj  Mississippi  River. — ^The 
ved  project  for  this  work  provided  for  the  construction,  near  the 
B  lock  of  the  canal,  of  a  dry-dock  400  feet  long  and  100  feet  wide, 
^ates  of  80  feet  opening,  at  an  estimated  cost  of  $125,000.  This 
Qt  of  money  has  been  appropriated  by  Congress  and  the  work  has 
completed  in  accordance  with  the  project.  The  large  plant  owned 
d  United  States  and  the  entire  commerce  of  the  Upper  Mississippi 
will  be  benefited  by  this  improvement. 

)dry-dook  will  hereafter  be  operated  as  a  part  of  the  Des  Moines 
Is  Canal. 

1889,  amount  available $2,007.45 

1890,  amount  expended  during  fiscal  year,  ezclusiye  of  liabilities 

toding  July  1,  1889 2,007.45 

a  Appendix  A  A  5.) 

Jarbor  of  refuge  on  Lake  Pepin^  at  Stockholm,  y^isconsin, — During 
lar  the  small  aiDQQUt  of  money  available  was  expended  in  making 

ENO  90 -rH 
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some  needed  repairs.  The  amount  expended  on  this  work,  completed 
in  accordance  with  modified  project,  is  $25,000.  A  final  report  is  sub- 
mitted. 

July  1,  1889,'amouiit  available $139.47 

Jaly  1,  1890,  amount  expeDded  during  fiscal  yoar,  exclnsiye  of  liabilities  oat- 
standing  July  1,1889 139.47 

(See  Appendix  A  A  6.) 

IMPROVEMENT  OF  THE  MISSISSIPPI  RIVER  ABOVE  THE  FALLS  OF  ST. 
ANTHONY — IMPROVEMENT  OF  CHIPPEWA  AND  ST.  CROIX  RIVERS, 
WISCONSIN*;  OF  MINNESOTA  RIVER,  MINNESOTA,  AND  OF  BED  RIVER 
OF  THE  NORTH,  MINNESOTA  AND  DAKOTA — RESERVOIRS  AT  THE 
SOURCES  OF  THE  MISSISSIPPI — IMPROVEMENT  OF  YELLOWSTONE 
RIVER,.  MONTANA  AND  DAKOTA — GAUGING  MISSISSIPPI  RIVER  AT 
OB  NEAR  ST.  PAUL. 

Officer  in  charge,  Maj.  William  A.  Jones,  Corps  of  Eirgiiieers,  since 
November  15,  1889,  having  under  his  immediate  orders  since  that  date 
Lieut.  William  B.  Craighill,  Corps  of  Engineers;  Division  Engineer, 
Col.  O.  M.  Poe,  Corps  of  Engineers.  These  works  were  in  charge  of 
Maj.  Charles  J.  Allen,  Corps  of  Engineers,  until  November  16,  18^9, 
with  Lieut.  William  E.  Craighill,  Corps  of  Engineers,  under  his  imme- 
diate orders. 

1.  Mississippi  River  dbove  Falls  of  St  Anthony,  Minnesota. — ^The  pres- 
ent project,  adopted  in  1880,  consists  in  improvement  of  the  river  be- 
tween Aitken  and  Grand  Rapids,  a  distance  of  130J  miles,  by  removal 
of  snags,  bowlders,  bars,  and  leaning  trees  from  the  channels,  and  con- 
struction of  wing-dams,  when  necessary,  to  aftbrd  3  feet  depth  during 
low- water  stage,  the  cost  being  estimated  at  $54,127.  In  1889  the  esti- 
mate was  increased  to  $63,000.  Under  the  appropriations  of  1880, 1881, 
and  18S2,  the  river  between  the  points  named  was  well  cleared  of  lairge 
numbers  of  obstructions.  But  between  1884  and  1888,  and  daring  the 
flood  of  the  latter  year,  large  numbers  of  snags  and  overhanging  treea 
w^ere  formed.  The  appropriation,  $10,000,  by  the  act  of  August  11, 
1888,  was  applied  to  removal  of  obstructions  between  Grand  Bapids 
and  a  point  about  half-way  to  Aitken,  and  in  addition  a  number  ol 
bowlders  were  removed  to  within  20  miles  of  the  latter  point. 

Total  expended  to  June  30, 1890,  including  outstanding  liabilities 
$44,960.13. 

Total  expended  during  the  fiscal  year  ending  June  30,  1890,  $1,295.6^ 

Before  improvement  commenced  in  1880  the  stream  between  Aitker 
and  Grand  Rapids  was  so  obstructed  that  navigation  was  difficult  and 
at  times  almost  impossible  for  steamers  of  lightest  draught.  There  is 
now  a  general  depth  in  the  improved  channels  of  3  feet  at  low  water, 
but  there  are  many  snags,  leaning  trees,  bowlders,  and  masses  of  gravel 
yet  remaining  to  be  removed,  as  they  contract  the  channels  and  thus 
interfere  with  the  movement  of  steamers  at  any  stage  of  water. 

For  a  number  of  years  previous  to  the  present  season  several  steamers 
have  navigated  this  portion  of  theMississi[)pi,  carrying  passengers  and 
freight  to  the  settlements  and  supplies  for  lumber  camps. 

Tbe  opening  last  wint^^r  of  the  Duluth  and  Winnipeg  Railroad  from 
Iluluth  to  the  Mississippi  River,  3  miles  below  Grand  Rapids,  has  re- 
suited  in  one  steam-boat  being  withdrawn  from  the  freight  and  p«u$sen- 
ger  business.  The  remaining  boat,  the  steamer  Fawn,  has  continued 
to  run  from  Aitken  In  connection  with  the  Northern  Pacific  Railroad, 
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JoIt  1, 1689,  aiDoant  ayallable,  including  that  for  oatfltanding  liabilities 
(•367) - $1,339.17 

Joly  rld90^  amannt  expended  dariog  fiscal  year,  exclaBive  of 
liabaities  ontstaoding  Joly  1,  1889 $1,295.63 

July  1,1890,  ontstAnding  liabilities 3.67 

1,299.30 

Jnly  1, 1890,  balance  available 39.87 

Amoant  ftppropriated  by  act  of  September  19^  1890 18,000.00 

AiDoant  available  for  fiscal  year  ending  Jane  30,  1891 18, 039. 87 

(See  Appendix  B  B  1.) 

2.  BcBervoirs  at  headwaters  of  Mississippi  River. — ^The  object  of  the  res- 
ervoirs ig  to  collect  sarplas  water,  principally  from  the  precipitation  of 
winter,  spring,  and  early  summer,  to  be  systematically  released  so  as 
tobenefitnavigationnpon  the  Mississippi  River  below  the  dams.  The 
reservoir  project  is  the  outcome  of  surveys  and  examinations  made  in 
1869,1874,  1878,  and  1879.  From  the  results  of  theseexaminations  and 
further  examinations  made  in  1880,  the  first  cost  of  constructing  reser- 
voir  dams  in  Minnesota  and  Wisconsin  was  placed  at  $1,809,083.  The 
cost  of  land  and  other  damages  to  result  from  construction  and  opera- 
tion of  the  proposed  dams  was  not  included  in  that  estimate,  as  tbey 
cpold  Dot  be  predicted  with  any  approach  to  accuracy. 

The  pnssent  project  consists  in  constructing  reservoir  dams  at  the 
headwaters  of  the  Mississippi  River  in  Minnesota,  that  locality  having 
heen  selected  for  commencing  the  work  in  consequence  of  an  appropria- 
tion made  by  the  river  and  harbor  act  approved  June  14,  1880,  for  con- 
stnictioi)  of  a  reservoir  dam  at  Lake  Wiunibigoshish,  Minnesota,  and 
for  other  reasons  given  in  Appendix  Y  to  the  Annual  Eeport  for  1886. 
By  1886  four  of  the  reservoirs  had  been  created. 

Daring  the  past  fiscal  year  the  end  cribs  and  connections  between  the 
timber  and  earth  work  at  Lake  Wiunibigoshish  Dam  were  strengthened. 
At  Leech  Lake  Dam  a  weighting  of  stone  was  added  to  the  superstruct- 
Me. 

The  reservoirs  were  operated,  1885-1889,  during  the  seasons  of  low 
^^ier,  tothe  benefit  of  navigation  on  more  than  165  miles  of  the  Mis- 
sissippi Biver,  viz:  Between  Grand  Ilapids  and  Aitken,  130^  miles, 
^dfrom  St  Paul  to  some  distance  below  the  confluence  of  the  Missis- 
sippi and  St.  Croix  rivers. 

Sxpeoded  during  the  fiscal  year  ending  June30«  1890,  including  out- 
•tonding  liabilities,  $12,513.10. 

Total  expended  upon  this  work  to  the  close  of  the  fiscal  year  ending 
Jone^O,  1890,  including  examinations  at  proposed  dam-sites,  land  dam- 
^^  amounts  set  aside  as  awards  to  Indians,  and  care  and  maiute- 
naoeeof  the  works,  $623,986.63. 

J'lJy  1,1889,  amount  available $23,026.47 

^^J  1, 1890,  amonnt  expended  daring  fiscal  year,  exclusive  of 

liabiHties oatatanding July  1,  1889 $11,227.13 

Jalj 1, 1890,  outstanding  Uabilities 1,285.97 

12, 513. 10 

Jnly  1, 1890,  balance  available 10,513.:}7 

Amonnt  appropriated  by  act  of  September  19, 1890 80,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 90, 513. 37 

JAmoQDt  (estimated)  required  for  completion  of  existing  project 1, 094, 583.  oO 
8obiDitted  in  compliance  with  requirement  of  sections  2  of  river  and 
liarlMr  acta  of  1866  and  1867. 

(8eeAppendixBB2.) 
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3.  Chippewa  River ,  including  Yellow  BanJcs^  Wisconsin. — The  plan 
improvement  of  the  Chippewa  Biver  consists  in  revetment  of  oavu 
bends  and  constraction  of  dams  and  jetties  from  Eaa  Claire  to  the 
fluence  of  the  Chippewa  and  Mississippi,  a  distance  of  57  miles,  to 
fine  the  low  water  volume  to  a  channel  of  nearly  uniform  width  a^ 
depth.    The  general  plan  was  adopted  in  1877,  and  the  work  has  be^- 
carried  on  in  accordance  with  it,  varying,  however,  more  or  less,  as 
location  and  extent  of  dams,  jetties,  etc.    The  protection  of  the  Yell^i^ 
Banks  consists  in  a  revetment  of  piling  and  fascines,  the  latter  to 
crowned  with  rock.    The  object  of  the  Yellow  Banks  protection  is^ 
prevent  their  erosion,  and  thus  to  relieve  the  channels  of  the  Chippe-^ 
River  and  of  the  Mississippi  below  the  junction  of  the  two  streams  fi — 1_ 
the  masses  of  sand  contributed  by  those  banks.    The  plan  for  prot^^ 
lug  the  banks  was  adopted  in  18S3.    The  improvement  of  the  river  £^ 
the  protection  of  the  Yellow  Banks  were  regarded  as  separate  and  ^- 
tinct  works  until  the  act  of  August  11,  1888.     Estimated  cost  of 
consolidated  improvement,  including  all  expenses  from  the  comme^^ 
ment,  $272,487.72. 

Before  the  improvement  commenced  the  depth  on  the  bars  at  ] 
water  seldom  exceeded  18  inches,  and  the  crossing  at  the  month  o^^  ti 
river  was  extremely  difiScult  at  that  stage,  owing  to  the  volume  o^  tii 
river  joining  the  Mississippi  through  a  number  of  channels  of  insuffio/eifj 
depth.  These  latter-named  channels  were  contracted  into  one  of  ^ood 
depth  by  means  of  long  parallel  jetties.  Generally,  wherever  works 
for  improvement  were  constructed  by  the  Government,  the  low-water 
depths  were  increased  from  18  inches  to  3  to  4  feet.  And  the  general 
improvement  not  only  greatly  facilitated  the  passage  of  steamers  ar&^ 
rafts,  but  also  greatly  reduced  the  expense  of  rafting  manufactar^s^ 
lumber. 

Expended  duritlg  the  fiscal  year  ending  June  30,  1890,  including  ol*^  ^ 
standing  liabilities,  $1,713.32. 

Total  expended  from  commencement  of  operatioua  in  1877  to  Ju^3 
30,  1890,  including  outstanding  liabilities,  $156,048.25. 

Owing  to  lack  of  funds,  the  work  for  the  year  was  confined  to  care  ^ 
plant  and  the  repairs  to  jetties  at  mouth  of  river. 

Jnly  1,  1889,  amooDt  available |2,415^   ^ 

July  1,  1890,  amount  expeDdeddnriug  fiscal  year,  exolusive  of 

liabilities  outstanding  July  1,  1889 $1,510.72 

July  1,  1890,  outstanding  liabilities 202.60 

1,713-r  2 

July  1,  1890,  balance  available 701-  ^ 

Amount  appropriated  by  act  of  September  19,  1890. 10,000-  ^ 

Amount  available  for  fifical  year  ending  June  30,  1891 10, 701  -  '* 

L  Amount  (estimated)  required  for  completion  of  existing  project 105,737--  ^ 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  aolw  of  1866  and  1867 

(See  Appendix  B  B  3.) 

4.  St.  Croix  Biver y  Wisconsin  and  Minnesota, — The  original  proj^ 
for  improvement,  adopted  in  1878,  was  based  upon  a  survey  made'^^' 
1874  when  the  river  was  at  a  high  stage  of  water  and  bnt  compart 
tively  few  obstructions  to  be  seen.  It  contemplated  removal  of  suag^^ 
bowlders,  sand-bars,  etc.,  and  contraction  of  the  low-water  channel'* 
from  Taylor's  Falls  to  the  confluence  of  the  river  with  the  Mississippi 
into  one  of  nearly  unilorm  width.  Estimated  cost,  $21,758.  At  loW 
water,  however,  the  channel  had  in  many  places  but  2  feet  of  depth, 
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ADd  steamers  and  barges  made  their  way  as  best  they  conld  amongst 

{&e obstructions;  at  times  it  was  ioi possible  lor  them  to  get  over  the 

«hoil  pla  es.    The  present  project,  adopted  in  J880,  an<l  modified  as  to 

cost  ID  1882  and  again  in  1889,  is  based  npon  a  low-water  survey  made 

'n  1879,  and  dififers  from  th<)t  originally  adoptc*d  ooly  in  amount  of  work 

to  be  done.    Estimated  cost,  $108,700. 

Ezpendeil  daring  the  fiscal  year  ending  June  30,  1890,  including  oat- 
standing  lialulities,  $359.19. 

Ex|)ended  under  present  project  to  June  30,  1890,  including  out- 
Btanding  liabilities,  74,455.94. 

Tofal  expended  under  original  and  present  projects  to  June  30, 1890, 
inclading  outstanding  liabilities,  92,455.94. 

The  appropriation  baviug  been  practically  exhausted  previous  to 
June  30,  1889,  there  are  no  active  operations  to  report  during  the  past 
tiflcal  year.  The  small  balance  on  hand  was  used  in  caring  for  and 
maintaining  plant. 

The  effect  of  the  work  of  improvement  has  been  to  secure  a  least 
depth  of  3  feet  on  the  improved  bars  above  Stillwater,  aud  4  to  5  feet 
on  the  bars  below  that  place.  Generally,  it  may  be  said  of  this  im- 
prdVement  that  at  many  points  navigation  has  been  rendered  perma- 
nent where  formerly  it  was  uncertain,  aud  that  in  otlier  places  it  has 
Been  made  practicable,  where,  before  improvement,  it  was  impossible. 

Jnlyl,  1S89,  ainoiiDt  available |403.25 

Jalj  1, 1890,  amoant  expendcMl  dnriog  fiscal  year,  exclusive  of 

liabilities oatstADding  Jnly  1,  1889 337.56 

J  Illy  1, 1890,  oatstanaing  liabilities 21.63 

359. 19 


Jul;  1, 1890,  balance  available .'. 44.0«» 

Amount  appropriated  by  act  of  September  19, 1890 8,000.00 

available  for  fiscal  year  euding  Jane  30,  1891 8,044.06 


I      { Amonnt  (estimated)  required  for  completion  of  existing  project 26, 200. 00 

r       ^Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(   barbor  acts  of  1866  and  1867. 

(See  Appendix  B  B  4.) 

5.  Minnesota  River,  Minnesota, — From  1867  to  1 873,  inelnsive,  Congress 
appropriated  $77,500  for  improving  the  Minnesota  Eiver.  The  appro- 
priations were  applied  to  removing  snags  and  bowlders,  so  as  to  afford 
^least  depth  at  lo w- water  stage  of  2  to  3  feet.  In  1874  a  snrvey  was 
•Ne  from  the  month  of  the  river  to  South  Bend,  a  distance  of  abont 
j'lS  miles,  to  determine  the  practicability  of  improving  the  navigation 
^ym'eaDs  of  canals,  locks,  and  dams.  Based  upon  this  survey,  esti- 
'^ates  were  made  for  five  locks  and  dams  aud  removal  of  snags,  etc.,  at 
*co8t  of  $733,868.63,  the  cost  of  removing  snags,  etc.,  being  therein 
PWdat  $34,585.10,  including  coutingencies.  Following  this  report, 
jJ^Qgress  made  three  appropriations  of  $10,000  each,  by  acts  approved 
^arch3,  1875,  August  14,  1876,  and  June  18, 1878,  which  sums  were 
applied  to  clearing  the  river  of  obstructions  below  South  Bend. 

Expended  to  June  30,  1879,  $117,457. 

Since  1879  no  work  for  improvement  of  the  river  has  been  undertaken. 
lender  the  appropriations  above  named  the  removal  of  obstructions 
^leared  the  way  over  long  stretches  of  the  river  between  Minnesota 
'''"Ik  and  a  point  about  30  miles  below  Henderson  (16.7  miles  above 
Shakopee).  Little  or  no  use  was  made  of  the  cleared  channels,  as  there 
»'ajj  uot  suflQcient  depth  of  water  in  the  channel  to  permit  navigation 
iioxiug  the  Uiw- water  periods.    The  rapidly  caving  banks  on  the  upper 
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section  of  this  stream  cause  snags  aud  leaning  trees  to  form,  so  th. 
channels  which  were  cleared  of  them  eleven  years  ago  ai  e  more  or  h 
encambered  with  them  to-day. 

No  expenditures  have  been  made  for  the  improvement  of  the  low^t:*^^ 
part  of  the  river^  which  offers  much  better  facilities  for  river  traffic  th^^.-^^ 
the  upper  part.  From  Shakopee  to  the  Mississippi  the  river  is  dee-  -^-^ 
except  on  two  bars.    Th'ere  are  few  snags  on  this  reach.  ' 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  $10,000  f^^r^P 
improving  the  Minnesota  River,  including  protection  of  the  banks  (^  -^-~^. 
posite  the  borough  of  Belle  Piaine.     It  appearing  from  an  exa minati^r-^^^  ^^ 
made  in  September,  1888,  that  the  sum  was  inadequate  for  the  pnrpos^^-^^ 
named,  its  expenditure  for  work  for  improvement  was  deferred  until  (^J:^^^ 
further  wishes  of  Congress  in  the  matter  might  be  known,  or  until  so^:^^^^ 
definite  information  as  to  prospective  navigation  might  be  obtain^:;^ 
npon  which  to  base  a  project  for  the  best  utilization  of  the  appropxrx..^}. 
tion. 

Total  expended  on  the  improvement  of  the  whole  river  to  the  clos^   ^f 
the  fiscal  year  ending  June  30,  1890,  $117,532. 

Expended  during  the  year  ending  June  30, 1890,  $56.40. 

« 

Jnly  1.  1889,  amount  available,  inolading  that  for  outstanding  liabilities 
(19.00) ; $10,023:      -40 

July  1,  1890,. amount  expended  during  fiscal  year,  exclnsive  of 
liabilities  outstanding  July  1,  1889 |.')6.40 

Jnly  1,1890,  outstanding  liabilities 9.00 

65.         40 


July  1,  1890,  balance  available 9,958. 


00 


\ 


A.mount  (estimated)  required  for  cpmpletion  of  existing  project 693, 86H.  ^ 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


(See  Appendix  B  B  5.) 

6.  Red  Biver  of  the  Norths  Minnesota  and  Dakota. — The  project  for  tl^^^ 
improvement  of  this  river  from  Breckenridge  to  the  northern  bounda^^^y 
line,  adopted  in  1877,  and  amended  as  to  cost  in  1883,  consists  in  the  c^^^^^* 
moval  of  snags,  leaning  trees,  and  bowlders,  and  in  dredgitig  chaune^^*.^ 
through  the  bars,  at  an  estimated  cost  of  $179,310.  A  revised  es  ^** 
mate  made  in  1887  placed  the  cost  of  completing  the  improvement  -^*' 
$79,598.37. 

The  work  during  the  past  fiscal  year  has,  on  account  of  extreme  Ic^^^ 
water,  been  confined  to  two  and  one-half  months'  dredging  north  ^^^ 
Grand  Forks  and  to  needed  repairs  to  the  boats.  ^ 

Before  improvement  the  ruling  depth  upon  bars  between  Moorhe^^^^ 
and  Goose  Rapids,  at  ordinary  low  water,  was  l)ut  IJ  feet,  nnd  beli^^'^ 
Grand  Forks  2  feet,  while  between  Moorhead  and  Abercrombie  the  na^"-"^"^ 
gation  was  at  all  time§  difficult.  ^ 

The  work  to  June  30, 1890,  has  resulted  in- opening  a  channel  3  fe^  ^^^ 
deep  at  ordinary  low  water  and  60  ffeet  wjde  from  Moorhead  to  a  poi  ''^^^^ 
80  miles  north,  and  a  channel  4  feet  deep  at  ordinary  low  water  ^^^\^^* 
about  70  feet  wide  from  Grand  Forks  to  a  i)oint  G2  miles  north  by  river  ^^^^^ 


also  in  the  removal  of  snags  and  trees  between  Moorhead  and  xx^,^ —  ^^^a 


crombie  so  as  to  afford  safe  passage  for  steamers  between  those  poi 
during  high  and  medium  stages  of  water. 

A  mount  expended  during  the  fiscal  year  ending  June  30, 1890,  indu- 
ing outstanding  liabilities,  $13,277.71. 

Tot,al  amount  expended,  including  outstanding  liabilities,  to  Jane  ^^^^-^' 
1890,  $187,042.79. 
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*/o7j  1,1889,  amount  available 116.182.57 

JiHj  \,  1890,  amount  expended  dnring  fiscal  year,  exclnsive  of 

liabilities  outstanding  July  1, 1889 |11,412.09 

Jal?l,ld90,  outstanding  liabilities 1,865.62 

13,277.71 

July  1, 1890,  balance  available 1 2,904.86 

lOQDt  appropriated  by  act  of  September  19, 1890 25,000.00 


JkxBOQDt  available  for  fiscal  year  ending  June  30,  1891 27,904.86 


{Amoant  (estimated)  required  for  completion  of  existing  project 34, 598. 37 
Submitted  in  compliance  witb  roqnirements  of  sections  2  uf  river  and 
harbor  acte  of  1866  and  1867. 

(See  Appendix  B  B  6.) 

« 

7.  Surveys  far  reservoirs  at  the  sources  of  the  Mississippij  St.  Croix^ 
Chippewa^  and  Wisconsin  Rivers. — Nothing  was  done  under  this  head 
during  the  past  fiscal  year,  no  funds  having  been  available  for  such 

C  Amoant  (estimated)  required  for  completion  of  existing  project $50, 000. 00 

<  Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
C    borbor  acts  of  1866  and  1867. 

(See  Appendix  B  B  7.) 

^  Yellowstone  R'lver^  Montana  and  Dakota. — The  project  for  improve- 
BKut  is  to  work  down  the  river  from  Glendive,  building  wing  dams 
ami  daiDS  to  close  island  chutes  where  necessary  in  order  to  confine  the 
^ater  generally  to  one  channel,  and  to  thereby  increase  the  depth  on 
the  rapids  and  shoal  places;  also,  to  remove  rocks  and  bowlders  from 
tbe  cbaunels. 

The  original  condition  of  the  navigable  channel  was  bad  and  unsafe, 
^ueto  the  existence  of  numerous  swift  rapids,  to  crooked  and  shallow 
channel  at  low  water,  and  to  the  presence  of  rocks  and  loose  bowlders, 
^y  removing  the  latter  at  the  worst  places  and  by  confining  the  water 
toooe  channel  so  as  to  increase  the  depth  on  the  rapids,  the  river  has 
Wu  considerably  improved  for  puri>oses  of  navigation.  No  work 
other  than  repairs  to  and  care  of  the  plant  has  been  done  since  1S85. 
At  present  the  stream  is  not  navigated  by  steamers. 

Expended  to  the  close  of  the  fiscal  year  ending  June  30,  1890, 
♦106323.55. 

Expended  dnring  the  fiscal  year  ending  June  30,  1890,  including 
oatstauding  liabilities,  $15.26. 

j%l,l«89,  amonnt  available      $11,941.71 

''^v  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
^nUtanding  July  1, 1889 - ir>.2fi 

•^^^y.l,  1890,  bahince  available ...., 11,926.45 

)  ^Dioant  (estimated)  required  for  completion  of  existing  project 106, 000. 00 


i  ^Qbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
Urburacts  of  1866  and  1867. 

(See  Appendix  B  B  8.) 

J.  5'  Gauging  Mississippi  River  at  or  near  Saint  Paul^  Minnesota. — The 
Jr^rdof  Engineers,  to  whom  was  referred  the  project  for  the  applica- 
^^n  of  $37,^0  appropriated  by  the  river  an<l  harbor  act  of  August  5, 
^^,  for  reservoirs  at  the  headwaters  of  the  Mississippi  River,  recom- 
mended in  their  report  dated  May  24,  1887,  ''  that  such  gaugings  be 
^^6  at  ornear  St.  Paul  during  the  annual  operation  of  the  reservoii*s 


l:. 
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as  shall  determine  accurately  the  discharge  at  that  point  at  criti 
periods."    (Page  1692,  Aunual  Report  Chief  of  Engineers,  1887.) 

The  river  and  harbor  act  of  August  11,1888,  authorized  the  gaugii: 
and  provided  for  them  as  follows : 

''And  the  Secretary  of  War  Mhall  cause  buch  ^anginffs  to  be  made  at  or  near 
Panl  during  the  annual  operation  of  said  reservoirs  a8  snail  detennine  accurately 
discharge  at  that  point,  th«  cost  of  the  same  to  be  paid  out  of  the  annual  appropi 

tion  for  ganging  the  waters  of  the  Mississippi  River  and  its  tributaries." 

•  •  *•  «  «  •  • 

**  Sec.  6.  That  for  the  purpose  of  securing  the  onintermpted  gauging  of  the  wal 
of  the  Lower  Mississippi  River  and  its  tributaries,  as  provided  for  in  joint  resolnt 
of  the  twenty-first  of  February ,  eighteen  hundred  and  seventy-one,  npon  Ibe  ap 
cation  of  the  Chief  of  Engineers,  the  Secretary  of  War  is  hereliy  authorized  to  di 
his  warrant  or  requisition  from  time  to  time  upon  the  Secretary  of  the  Treasory 
such  sums  as  may  be  necessary  ti)  do  such  work,  not  to  exceed  in  the  aggregate 
each  year  the  amount  appropriated  in  this  ao4;  for  such  purpose:  ProvidSd^  howe 
That  an  itemized  statement  of  said  expenses  shall  accompany  the  Annual  Report 
the  Chief  of  Engineers." 

Gaugings  were  not  made  until  the  tall  of  1889,  although  an  allotoM 
of  $900  for  the  flscal  year  ending  June  30, 1889,  had  been  made.  < 
account  of  the  lateness  in  the  season  and  the  condition  of  the  river, 
was  not  deemed  advisable  to  expend  any  of  the  money  that  year. 

The  allotment  of  $600  made  August  23,  1889,  for  the  fiscal  year  ei 
ing  June  30,  1890,  was  applied  to  gauging  the  Mississippi  River  at  i 
Paul,  and  when  necessary  the  Minnesota  Kiver  at  its  month.  Th( 
were  in  all  45  gaugings  made  during  the  mouths  of  September  a 
October,  1889,  and  February  and  March,  1890. 

The  limited  record  of  the  volume  of  the  Mississippi  Kiver  at  St.  Pa 
duiing  the  past  year  has  been  an  addition  to  the  data  on  hand  for  < 
terminiug  the  effect  of  the  operation  of  the  reservoirs.  To  be  of  gn 
value,  however,  the  allotment  of  funds  for  this  work  should  be  lar. 
enough  to  provide  t^  continuous  daily  record  of  the  discharge  of  t 
Mississippi  River  at  and  near  St.  Paul  for  a  long  period  of  time. 

Amount  expended  during  the  fiscal  year  ending  June  30,  1890,  $6( 

Total  amount  expended  to  June  30, 1890,  $600. 

Amount  allotted  August  23,  1889 |600. 

July  1,  1890,  amount  expended  during  fiscal,  exclusive  of  liabilities  ont- 
standing  July  1,1889 600. 

(See  Appendix  B  B  9.) 

IMPROVEMENT    OF    TENNESSEE    AND    CUMBERLAND  BIVBBS,  AND  ( 
CERTAIN  RIVERS  IN  EASTERN    TENNESSEE  AND  KENTUCKY. 

Officer  in  charge,  Lieut.  Col.  J.  W.  Barlow,  Corps  of  Engineers,  wi 
Lieut.  H.  E.  Waterman,  Corps  of  Engineers,  under  his  immolate  ordei 
until  October  6, 1889,  and  with  Lieut.  George  W.  G-oethals^,  Corps  of  Enj 
neers,  under  his  immediate  orders  since  October  23,  1889. 

1.  Tennessee  River, — (a)  Above  Chattanooga, — This  section  of  the  rivi 
194  miles,  is  navigable  for  light-draught  boatis  to  the  mouth  of  t 
French  Broad  River  for  the  greater  part  of  the  year. 

The  river  above  Chattanooga,  by  examinations  made  in  1830,  w 
found  to  be  obstructed  by  rock-reefs,  sand  and  gravel -bars^  and  surfa 
obstructions.  The  banks  are  of  such  a  character  as  to  make  any  i 
provement  practically  permanent,  with  the  exception  of  the  remov: 
from  time  to  time,  of  such  snags  and  drift  as  may  be  brought  down  ' 
the  yearly  freshets. 

The  present  project  is  to  blast  a  channel  through  reefe  and  to  deep 
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water  on  the  bars  by  the  ase  of  wing^dams  so  as  to  obtain  at  average 
low  water  a  navigable  chanuel  of  3  feet  in  depth.   ' 

Tbe amount  expended  to  Jane  30, 1889,  was  $231,038.46.  Theexpeudi- 
tare  of  this  sum  has  resulted  in  a  lengthened  season  of  navigation  for 
steamboats,  and  a  safer  channel  for  the  passage  of  rafts  and  flat-boats, 
which  make  up  the  greater  part  of  the  commerce  of  this  portion  of  the 
river.  This  work  has  been  confined  to  twenty-nine  of  the  forty -three 
obstroctions  enumerated  as  interfering  with  navigation  on  the  Upper 
Tennessee.  Also  a  snag  and  tow-boat  was  built  in  li^8^  for  use  upon 
the  Tennessee  and  its  tribut^iries,  payment  for  which  forming  apart,  pro 
rata,  of  the  above  exi>euditures.  In  August  last  the  fleet  was  moved 
down  from  the  French  Broad  River  and  commenced  operations  at  White 
Creek  Shoals,  excavating  the  channel,  lengthening  the  longitudinal 
dam;  and  removing  drift,  snags,  and  overhanging  trees. 

The  amount  expended  during  the  fiscal  year,  including  outstanding 
indebtedness,  was  $6,214.34. 

Jnly  1,1889,  amount  available 19,961.54 

Jnly  V,  1890,  amount  expended  during  fisoal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 15,642.10 

Joly  1, 1890,  outstanding  liabilities 572.24 

6,214.34 

Jnly  1, 1890,  balance  available. 3,747.20 

Amoimfcippropriated  by  act  of  September  19,  1890 30,000.00 

Anumnt  available  for  fiscal  year  ending  June  30, 1891 33, 747. 20 

i  AiDOQpt  (estimated)  required  for  completion  of  existing  project 29, 000. 00 

\  Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and  * 

f    barbor  acts  of  1866  and  1867. 

(See  Appendix  C  O  1.) 


(6)  Below  Chattanooga, — This  section  of  the  river, — extending  from 
Chattanooga,  Tenn.,  to  Paducah.  Ky., — a  distance  of  456  miles,  tbongh 
Waiiy  obstructed  by  reefs  and  bars,  is  navigable  lor  the  greater  part 
^' the  year,  with  the  exception  of  the  39  miles  rendered  impassable  by 
^^^  Muscle  Shoals. 

I^he  present  project  for  improvement  comprises  the  bnilding  of  a  canal 

r  Big  Moscle  Shoals  14J  miles  long,  70  to  120  feet  wide,-and  giving  a 

^.^Plhof  6  feet  of  water;  having  9  locks,  each  300  feet  between  miter 

*%  aud  60  feet  wide,  and  an  aqaedact  across  Shoal  Creek  900  feet  long 

Jj^i  60  feet  wide  an4l  5  feet  deep.    The  construction  of  a  canal  around 

qJ'^  Kiver  Shoals,  containing  two  locks  of  the  same  dimensions  as  those 

^  the  Big  Muscle  Shoals,  and  two  sections  of  heav^y  chanuel  improve- 

^^tit,one  section  at  the  head  of  Elk  River  Shoals,  the  other  at  Little 

^;^*^le  Shoals ;  also  the  improvement,  by  the  use  of  wing-dams,  of  the 

l^^traetions  on  the  remaining  portions  of  the  river  above  Decatur  and 

i?^  Florence. 

^he  total  expienditnre  to  June  30,  1889,  was  $3,064,110.51,  and  has 
*^iilted  in  the  improvement  of  the  river  as  follows : 
j^  -^t  Little  Muscle  Shoals,  the  channel  excavation  for  2J  miles  was 
l^^^tically  completed,  as  modified,  and  a  system  of  wing-dauis,  fourteen 
n^  number,  built  at  a  cost  for  the  whole  work  of  $126,180.  The  results 
^J?  obtained  are  b}'  no  means  satisfactory,  and,  as  soon  as  the  stage  of 
j^^ter  permitted,  a  survey  on  which  to  base  estimates  for  a  canal  was 
^^Hdeiu  June,  1890. 

^^^AtBig  Muscle  Shoals  and  Elk  River  Shoals,  the  eleven  locks  were 
^^^pleted  and  are  in  working  order. 
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The  Shoal  Greek  Aqueduct  was  completed  and  tested.  The  o 
trunk  was  widened  and  retaining- walls  strengthened.  Permanent  d 
and  bridges  were  constructed  at  Second  Creek,  Bluewater  Creek,  ! 
Town  Branch,  Douglass  Branch,  Four  Mile  Creek,  and  Six  Mile  Cr 
and  vaiious  retaining- walls  built  across  small  ravines  along  thesysl 
Three  waste- weirs  and  three  drift-sluices  were  constructed  at  the  fa 
of  Locks  2,  4,  and  6,  respectively,  and  have  proved  of  great  ser^ 
The  dredge  Harwood  and  two  dump  scows  were  constructed  for  vm 
the  river  and  canal  trunk,  and  were  employed  in  dredging  below  L 
^'  B,"  and  other  services. 

The  amount  expended  during  the  fiscal  year,  including  outstand 
liabilities,  was  $128,809.80,  and  has  resulted  as  follows: 

Two  drift-sluices  were  completed  at  Locks  2  and  4,  respectively. 

The  piers  of  the  Bluewater  Bridge  were  raised,  and  practically  a  i 
bridge  constructed. 

The  Shoal  Creek  Aqueduct  was  painted  and  the  bottom  covered  ¥ 
a  heavy  coating  of  pitch. 

A  lock-keeper's  stone  and  frame  house  was  built  at  Lock  No.  1, : 
the  superintendent's  house  of  brick,  at  Lock  No.  6,  commenced  lat< 
the  year,  is  approaching  completion. 

The  tow-path  above  Lock  No.  6  was  strengthened  by  the  deposi 
dredged  material  along  the  foot  of  the  inner  slope  of  the  embankmi 
and  by  placing  heavy  blocks  of  rii>rap  on  the  outer  slope. 

The  retaining- wall  below  L|Ock  No.  7  was  strengthened  by  the  a 
tion  of  riprap  in  heavy  blocks  placed  on  the  outside  of  the  retain 
wall. 

Leakage  was  prevented  by  the  addition  of  a  lining  of  clay  along 
embankment — a  distance  of  about  2,500  feet. 

A  revetment  along  the  north  side  of  Lock  No.  8  compos(<d  of  fc 
timber,  and  plank,  was  completed  and  a  movable  dam  placed  at  the; 
of  Lock  No.  9. 

Temporary  houses  were  built  at  Locks  Nos.  1,  2,  4,  6,  and  8. 

At  Lock  A  the  hydraulic  machinery  for  moving  the  gatesand  wicl 
was  placed  in  position  and  tested.  The  walls  and  lower  gates  of 
lock  have  been  raised  40  inches,  and  a  sluice-way  constructed  b 
of  the  lock. 

The  turbine,  pumps,  gate  and  wicket  engines  will  be  satisfaci 
with  slight  changes.  The  dam  above  the  lock  was  elevated  2  feet  I 
considerable  distance,  and  work  begun  on  a  drift-sluice  in  this  dam  1 
ing  an  automatic  gate. 

A  telephone  line  25  miles  long  was  constructed,  connecting  the 
divisions,  and  satisfactory  connections  made. 

The  dredge  Earwood  has  been  at  work  on  both  divisions  excaval 
and  widening  channels,  etc. 

The  Government  boats  have  frequently  been  passed  through  thecf 
as  far  as  Lock  No.  6,  and  occasionally  through  the  entire  system. 

The  tug-boat  McFarl<ind  was  completed  and  has  been  in  constant 
at  the  lower  division. 

The  United  States  snag-boat  Weitzel  was  employed  at  the  "  Suck' 
both  divisions  of  the  canal,  at  Little  Muscle  Shoals,  and  snagging 
towing  in  various  portions  of  the  river. 

Sites  for  lock-keepers'  houses,  repair  shops,  etc.,  have  been  selei 
at  the  several  locks,  and  necessary  action  is  being  t«ken  to  purcl 
the  sanje  and  procure  cession  of  jurisdiction  from  the  State  of  Alabf 
the  lands  having  already  been  purchased  for  these  sites  at  Locks 
2  aud  (>. 


k 
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Plans  have  been  made  and  material  procared  for  timbei  fenders  to  be 
placed  in  Shoal  Creek  Aqaednct. 

This  work  will  soon  be  accomplished,  and  is  nex^essary  to  prevent  craft 
from  striking  and  injuring  the  side  plates. 

The  system  of  hydraalic  machinery  in  use  at  the  Lock  A  will  be  applied 
to  other  locks  as  soon  as  practicable,  with  some  advantageous  modi- 
fications. ;^ 

Revised  plans  and  estimates  are  under  consideration  by  a  Board  of 
Engineer  Officers,  having  in  view  the  radical  improvement  of  Colbert 
and  Bee  Tree  shoals;  the  same  Board  will  also  consider  and  report 
apoD  a  revised  project  for  the  improvement  of  Little  Muscle  Shoals.    . 

The  engineer  officer  in  chaf ge  specially  invites  attention  to  the  dan- 
gerous ol^truction  known  as  the  ''  Suck,"  and  also  to  the  pressing  need 
of  an  instrumental  survey  of  the  Lower  Tennessee. 

%1, 1889,  amonnt  available |143,889.49 

h]]  1, 1890,  amoaDt  expended  dnring  fiscal  ydar,  ezdasive 

ofUabilitiesontstandingJnlyl,  18& |108,38ai9 

July  1, 1890,  outstandiDg  liabilities .—      20,421.61 

128,809. 80 

%1, 1890,  balance  available 15,079.69 

AmoDftt  appropriated  by  act  of  September  19,  1890 475,000.00 

Aaonnt  available  for  fiscal  year  ending  June  30, 1891 490, 079. 69 

I  Amomt  (estimated)  required  for  completion  of  existing  project 1, 373, 000. 00 

Submitted  in  compliance  witb  reqairements  of  sections  2  of  river  and 
b&rbor  acts  of  1866  and  1867. 

(See  Appendix  O  O  1.) 

2>  French  Broad  River j  Tennessee, — ^Rising  on  the  western  slope  of 
the  Blue  Bidge  in  North  Carolinaf  this  stream  crosses  the  Tennes- 
^line  at  Paint  Rockland  after  a  further  coarse  of  121  miles  joins 
^he  Holston  5  miles  above  Knoxville, — thus  forming  the  Tennessee 

Hirer. 

By  examinations  made  in  1871  and  1875,  the  river  was  found  to  be 
obstrncted  by  rock-reefs,  sand  and  gravel- bars,  and  surface  obstructions, 
^  as  bowlders,  snags,  and  overhanging  trees.  It  was  not  deemed 
feasible  to  improve  the  river  above  Leadvale,  but  from  this  point  to  the 
DJouth— a  distance  of  about  90  miles — ^it  is  projected  to  remove  ail  sur- 
face obstructions,  and  by  excavation  and  the  use  of  wing-dams  to  secure 
f*^r  this  distance  a  channel  depth  of  2^  feet  at  ordinary  low  water. 
Above  the  mouth  of  Nolichnky  River  (Leadvale)  to  the  boundary  lin^ 
^^Teniiessee  and  North  Carolina,  a  system  of  locks  and  dams  is  the 
<^%  feasible  method  of  improvement,  but  the  amount  of  commerce  does 
Bot  warrant  the  expenditure. 

Tbe  amount  expended  to  June  30, 1889,  was  $34,602.17,  thereby  se- 
^H  an  improvement  of  the  principal  obstructions,  and  a  deepening 
<)f  the  channel  from  6  to  10  inches,  and  in  tbe  removal  of  snags  and 
overhanging  trees. 

Daring  the  fiscal  year  work  was  continued  at  Seven  Island  Shoals 
"ylmilding  1,523  cubic  yards  of  crib  and  riprap  dams,  and  excavating 
Ji^^  cubic  yards  of  rock  and  gravel,  and  removing  240  overhanging 
trees  from  the  channel.    Active  operations  were  closed  in  September, 


The  amount  expended  during  the  year,  including  outstanding  indebt- 
^eas,  was  92,833.39. 
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« 


Jaly  1,  li^k&y  amount  available.... w |3,397. 

July  1,  1890,  aoioant  expended  during  fiscal  year,  exclusive  of 

Jiabilities  outstanding  July  1,  1880 |2,671.89 

July  I,  1890,  outstanding  liabilities 161.50 

2,83;j. 

July  1,  1890,  balance  available 564. 

AuiouDt  appropriated  by  act  of  September  19,  1890 10,000. 

A  mount  available  for  fiscal  year  ending  Jnne  30, 1891 10, 564. 


1 


Amount  (estimated)  required  for  completion  of  existing  project 102, 000. 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18()6  and  1807. 

(See  Appendix  0  C  2.) 

3.  Hiawassee  River^  Tennessee. — This  stream,  after  foUowiog  a  coar^ 
almost  at  right  angles  to  the  Tennessee,  enters  that  river  about  38  mile 
above  Chattanooga. 

It  was  foaud  by  an  examination  of  the  river  made  in  1875,  that ': 
was  obHtrncted  by  rock-reefs,  sand  and  gravel  bars,  and  snrfaee  ol 
St  motions. 

The  present  project  consists  in  the  deepening  of  the  channel  by  ei 
cavation,  and  the  construction  of  wing-dams  so  as  to  secure  a  navigi 
ble  channel  40  feet  wide  and  2  feet  deep  at  average  low  water,  as  hig 
up  as  Savannah  Ford, — a  distance  of  about  43  miles, — and  the  remove 
of  all  Huags,  bowlders,  overhanging  trees,  and  other  surface  obstmi 
tions. 

The  amount  expended  to  June  30, 1889,  was  $34,X)00,  and  has  p 
suited  in  the  clearing  and  improving  of  the  channel  of  the  lower  rivi 
to  a  limited  degree,  the  appropriations  being  too  small  to  allow  of  an 
radical  improvement. 

The  work  of  the  fiscal  year  was  confined  to  removing  logs,  snags,  aa 
overhanging  trees  from  the  channel  of  the  lower  river. 

The  amount  expended  during  the  fiscal  year,  including  outstandi:^ 
indebtedness,  was  $050.06. 

July  1,  1889,  amount  available 1979^ 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  ld89 $891.60 

July  1,  1890,  outstanding  liabilities 58.46 


July  1,  1890,  balance  available 

Amount  appropriated  by  act  of  September  19,  1890 1,500. 

Amount  available  for  fiscal  year  ending  Jnne  30, 1891 1,52B. 

(See  Appendix  0  C  3.) 

4.  Clinch  River^  Tennessee. — This  stream  rises  in  the  Cnmberla^^ 
Mountains  in  Virginia,  and,  after  following  a  southwesterly  course  i 
about  400  miles,  empties  into  the  Tennessee  Biver  at  Kingston,  abo 
110  miles  above  Chattanooga.  About  230  miles  ot  the  river  flo^ 
through  the  State  of  Tennessee. 

An  examination  of  this  river  was  made  in  1875,  when  the  chaoi^ 
was  found  to  be  very  crooked,  and  obstructed  by  sand  and  gravel-bdJ 
by  rough  rock-reefs,  and  the  surface  obstructions  usually  found 
mountain  streams.  It  is  deemed  feasible  to  improve  about  i45  miles  • 
it-s  course  in  Tennessee  by  channel  excavation  and  wing-dams,  and  tli 
removal  of  such  logs  and  overhanging  trees,  from  time  to  time,  as  WB 
prove  obstructions  to  navigation. 

The  present  project  looks  to  this  improvement  so  far  as  to  obtain,  ft 
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average  low  water,  a  depth  in  the  chanDe]  of  2  feet  trom  the  moath  of 
the  river  to  Clinton — about  70  miles — and  of  3  J  feet  from  Clinton  to 
Walker's  Ferry  (Haynes),  a  distance  of  about  75  miles. 

Tbe  amount  expended  to  June  30, 1889,  was  $30,163.07,  which  has 
resalted  in  keeping  the  river  comparatively  free  irom  surface  obstruc- 
tions, and  securing  an  improvement  of  the  channel  at  many  of  the  ^orst 
shoals  in  its  course. 

The  amount  ei^pended  during  the  last  fiscal  year,  including  outstand- 
ing indebtedness,  was  $836.93,  and  resulted  in  the  extension  and 
strengtbening  of  the  dams  at  Lew  Allen  Shoals ;  by  building  60  feet  of 
crib-dams,  placing  therein  528  cubic  yards  of"  stone;  twenty-eight 
overhanging  trees  were  also  cut  down. 

July  1, 1889,  amount  available $836.93 

Joly  1, 1890y  amoant  expended  daring  fiscal  year,  exclasive  of 

lubUiliee  ontBtanding  July  1, 1889 $822.88 

July  1, 1890,  ontstanding  liabilitiea 14.05 

836. 93 

AjDoniit  appropriated  by  act  of  September  19,  1890 4,000.00 

i  Auioant  (estimated)  required  for  completion  of  existing  project 15, 000. 00 

<  Sobmitted  in  compliance  with  requirements  of  sectiona  2  of  river  and 
i    harbor  acts  of  1866  and  1867. 

(See  Appendix  G  C  4.)  , 

5.  Cumberland  Biverj  Tennessee  and  Kentucky — (a)  Below  Nashville. — 
The  present  project  for  improving  this  portion  of  the  river  is  based  on 
an  examination  made  in  1871.  The  obstructions  were  found  to  be  of 
the  same  general  character  throughout,  consisting  of  rock-reefs,  sand 
and  gravel-bars,  bowlders,  snags,  and  overhanging  trees  and  other 
surface  obstructions.  This  project  comprises  the  deepening  of  the  chan- 
nel by  excavation  and  the  use  of  wing-dams ;  the  removal  of  snags  and 
surface  obstructions,  and  the  opening  of  the  channel  in  the  Kentucky 
Ohoteof  the  Ohio,  at  and  near  the  mouth  of  the  Cumberland,  by  the 
bailding  of  a  crib  aid  brush-dam. 

Tbe  total  amount  expended  up  to  June  30, 1889,  was  $256,387.90,  and 
^^  resulted  in  securing  an  improved  channel  over  the  worst  shoals  and 
^liQ&  securing  a  lengthened  season  of  navigation.  During  the  fiscal 
y^r $5,673.26  was  expended,  including  outstanding  indebtedness;  the 
^ork  being  confined  to  snagging  between  Nashville  and  Ingram  Shoals, 
^d  repairing  dams  at  Palmyra  Island,  Dover  Shoals,  Gatliu  Shoals, 
^d  Liue  Island  Shoals.  Payments  for  watching  and  caring  for  engi- 
^^T  property  at  Gatlin  Shoals  and  contingent  authorized  exi)euses 
formed  part  of  the  above  expenditures. 

J**}!  1, 1889,  amount  available $8,612.10 

^v  1, 1890,  amoQQt  expended  during  fiscal  year,  exclnaive  of 

,     liabilities  outstandini;  Jaly  1,  18d9 $5,370.55 

•'^J 1, 1890,  oatstanding  liabiUties 302.71 

5, 673. 26 

i'^ly  1, 1890,  balance  available 2,938.84 

***»wmt  appropriated  by  act  of  September  19, 1890 40,000.00 

^oimt  available  for  fiscal  year  endmg  June  30, 1891 42,9:)8.84 

\  AiBoont  (estimated^  required  for  completion  of  existing  project 193, 000. 00 

\  ^bmitteid  in  compliance  with  reqairements  of  sections  2  of  river  and 
'    barber  acts  of  1866  and  1867. 

(See  Appendix  0  O  5.) 
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(b)  Above  Nashville. — The  present  project  provides  for  the  comp] 
canalization  of  the  river  from  above  Smith's  Shoals  to  Nashville,  a  i 
tance  of  377  mile^<  The  project  is  based  upon  an  instruraentai  sur 
made  in  1883,  the  estimates  as  approved  covering  the  constraction 
thirty  locks  and  dams  at  an  aggregate  cost  of  $4,077,922. 

Up  to  June  30,  1889,  969,563.41  had  been  expended,  which  «um  \ 
applied  to  open  channel  improvement  and  necessary  expenditures  c 
tingent  to  the  building  of  Lock  No.  1  of  the  new  project. 

During  the  fiscal  ye^ir  the  coffer-dam  for  construction  of  Lock  N< 
was  completed;  considerable  excavation  for  the  lock-pit  was  made  : 
about  two-thirds  of  the  stone  for  the  lock- walls,  contracted  for,  * 
quarried  and  cut.  Work  was  greatly  retarded  by  continual  high  wa 

Bids  for  the  abutment  of  the  dam  at  Lock  No.  1  were  opened  Aug 
9,  1889,  but  contract  has  not  been  awarded. 

A  snagging  party  worked  down  from  Caney  Fork  Biver  to  Nashvi 
clearing  the^ channel  of  snags  and  drift,  and  cutting  down  overhaugi 
trees. 

The  question  of  style  of  dam  to  be  used  at  Lock  No.  1  was  submit! 
to  a  Board  of  Engineers  constituted  for  the  consideration  of  the  si 
ject.  The  Board  was  of  the  opinion  that  the  prospect  of  success  of  I 
bear-trap  dam  designed  by  the  engineer  officer  in  charge  was  sufficii 
to  justify  its  trial,  but  recommend^  that  the  final  adoption  be  defen 
until  experiments  could  be  made  with  the  new  dam  at  Davis  Islai 
Ohio  River. 

m 

Lands  for  sites  for  lock-keeper's  house,  etc.,  at  Lock  No.  2,  were  p 
chased  and  jurisdiction  ceded  to  the  United  State^^. 

The  amount  expended  during  the  fiscal  3'ear,  including  outstandi 
liabilities,  was  $1(»,116.08. 

The  engineer  officer  in  charge  repeats  his  suggestion  for  the  reast 
given  in  his  report  that  a  lock  and  dam  be  constructed  below  Burnsi 
Ky.,  thus  carrying  on  the  work  at  each  end  of  the  canal  system. 

July  1,  1889,  amonnt  available |198,89Ji 

July  1,  1890,  amount  expended  during  fiscal  year,  exclasive 

of  liabilities  outstanding  July  1, 18S ^ $7,814. 14 

July  1,  1890,  outstanding  liabilities 2,301.94 

10,  Ui 

July  1, 1890,  balance  available 188, 77t 

Amount  appropriated  by  act  of  September,  19, 1890 ''-  250, 00( 

Amount  available  for  fiscal  year  ending  June  30,  1891 438, 77t 


\ 


Amount  (est  imated )  required  for  completion  of  existing  project 3, 502, 92^ 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  18<37. 

(See  Appendix  0  0  5.) 

6.  South  Fork  of  Cumberland  Eiver^  Kentucky, — This  stream  empt 
into  the  Oumberland  River  near  Barnside,  Ky.,  about  325  miles  ab< 
Nashville. 

By  an  examination  made  in  1884  it«  upper  waters  were  found  to 
so  obstructed  by  immense  sandstone  bowlders  as  to  render  its  imprc 
ment  impracticable.  For  a  distance  of  about  44  miles — from  its  moi 
to  DeviPs  Jumps — however,  it  was  considered  practicable  to  irnpr* 
the  channel  by  deepening  the  water  on  the  sand  and  gravel  bars 
the  use  of  wing-dams  and  the  removal  of  surface  obstructions. 

The  present  project  provides  for  this  improvement  to  an  extent  tl 
will  allow  of  safe  navigation  for  flat-boats  and  rafts  at  a  3-foot  sU 
above  low  water. 
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The  ftmoant  expended  to  Jane  30,  1889,  was  $11,908.94,  which  has 
'Bsnlted  in  obtaining  safe  navigation  for  rafts,  etc.,  for  a  distance  of  10 
Aiiles  above  its  month.    No  expenditures  were  made  during  the  fiscal 
yeareDding  Jnne  30, 1890. 

^^^lyl.lSi^jamoantavilable $31.06 

July  1, 1890,  balance  available 31.06 


\ 


'Ajooont  (esti mated)  required  for  completion  of  ezistin j;r  project 50, 803. 00 

Submitted  in  compliance  with  requirements  of  sections 2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  G  C  6.) 

7.  Caney  Fork  RivcTy  Tennessee. — This  stream,  after  a  course  of  about 
2CK)  miles  wholly  in  the  State  of  Tennessee,  empties  into  the  Cumber- 
l^kDd  River  at  Carthage,  Tenn.,  about  110  miles  above  Nashville.  It 
iis  one  of  the  most  important  branches  of  the  Cumberland  liiver. 

Examinations  were  maile  in  1879  as  high  up  as  Sligo's  Ford,  about 
73  miles,  and  in  1884  it  was  extended  20  miles  farther,  to  Frank's  Ferry^ 
t^tft€  head  of  navigation. 

The  present  project  consists  in  keeping  the  river  below  Frank's  Ferry 
ol«ar  of  drift  and  other  surface  obstructions  and  in  building  such  wing- 
dams  as  will  insure  safe  navigation  for  small  steam-boats  and  flat-boats 
cluriug  the  boating  season,  usually  about  5  months  in  duration — from 
Fcbraary  to  July. 

The  amount  expended  to  June  30,  1889,  was  $20,457.07,  which  has 
resulted  in  keeping  the  channel  clear  of  surface  obstructions  and  con- 
siderably improving  the  worst  shoals  in  the  river  below  Sligo's  Ford. 
Tbe  work  Ciirried  on  during  the  fiscal  year  has  resulted  in  the  com- 
pletion of  the  dam  at  Trousdale's  Ferry  and  the  extension  and  strength- 
^Qg  of  the  main  dam  at  Chandler's  Island  Shoals.    Considerable 
cfaiiQDel  excavation  was  done  at  the  latter  obstruction  and  a  number  of 
overhaDgiug  trees  cut  down  and  snags  removed. 

The  amount  expended   during  the  year,  including  outstanding  in- 
^tedness,  was  $1,984.32. 

%  1, 18®,  amount  available $2,042.33 

July  I,  Xaoo^  amount  expended  during  tiscal  year,  exclusive  of 

liabilities  outetanding  July  1,1889 $1,965.32 

Jnly  1, 1890,  outstanding  liabilities : 19.00 

1,1)84.32 

%  1,1890,  balance  available 58.01 

^tiBt appropriated  by  act  of  September  19,  1890 2,500.00 

^ont  available  for  fiscal  year  ending  June  30,  1891 2, 558. 01 

\  AjBioQQt  (estimated)  required  for  completion  of  existing  project. 20, 228. 00 

joQbmi^^  in  compliance  with  requirements  of  sections  2  of  river  and 
j.,.p     ^   °*fbor  acts  of  1866  and  1867. 

(See  Appendix  0  0  7.) 

OH     ^^^NATION  AND  SURVEY  FOB  IMPEOVBMENT,  TO  COMPLY  WITH  BE- 
jjj        QtllEEMENTS  OP  BIYEB  AND  HABBOB  ACT  OF  AUGUST   11,  1888. 

T^l  .  Appearing  from  the  preliminary  examination  made  by  the  local 
^'^IPneer  of  Lower  Cumberland  River,  Tennessee^  from  Nashville  to  its 
*^A,  to  ascertain  if  ^necessary  to  establish  locks  and  damsy  that  the  lo- 
?!itv  is  worthy -of  improvement,  and  the  public  necessity  therefor 
"^iog  apparent  from  the  facts  and  reasons  reported,  which  are  con- 
^•^  ia  by  the  Chief  of  Engineers,  Lieutenau^Colonel  Barlow  was 
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charged  with  and  coiiii)leted  its  survey,  the  results  of  which  were  tn 
mitt^  to  Congress  and  printed  as  House  Ex.  Doc,  85,  Fifty-first  C 
gress,  first  session.    (See  also  Appendix  15  0  8.) 

IMPROVEMENT  OF  THE  OHIO,  MONONGAHELA,  MUSKINGUM,  AND  AI 
GHENT  RIVERS—OPERATING  AND  CARE  OF  DAVIS  ISLAND  LOCK  i 
DAM,  OHIO  RIVER;  OF  LOCKS  AND  DAMS  NOS.  8  AND  9,  MONON 
HF.LA  RIVERi  AND  OF  LOCKS  AND  DAMS  ON  THE  MUSKINGUM  RIl? 
OHIO— PURCHASE  OF  LOCK  AND  DAM  NO.  7,  MONONGAHELA  RIV: 
CONSTRUCTION  OF  ICE  HARBOR  AT  MOUTH  OF  MUSKINGUM  Rl^ 
OHIO,  AND  OF  LOCK  AND  DAM  AT  HERR'S  ISLAND,  ALLEGH1 
RIVER 

Officer  in  charge,  Lieut.  Col.  William  E.  Merrill,  Corps  of  Engine 
having  under  his  immediate  orders  First  Lieut.  Cassius  B.  Gillette,  C( 
of  Engineers,  also  First  Lieut.  G.  W.  Goethals,  Corps  of  Engineer^,  f 
September  18  to  October  22,  1889.  This  district  was  under  the  ten 
rary  charge  of  First  Lieut.  Lansing  H.  Beach,  Corps  of  Engineers 
August-  26,  1889,  and  of  Maj.  Daniel  W.  Lockwood,  Corps  of  Engine 
from  August  27,  1889,  to  Septemlier  17,  1889. 

1.  Ohio  River, — The  general  method  followed  in  improving  the  nav: 
tiou  of  the  Ohio  River  is  to  secure  additional  depth  at  islands  and  sa 
bars  by  the  construction  of  low  dams  across  unused  passages,  and 
building  guiding-dikes  where  the  river  is  so  wide  and  shoal  as  to  m 
it  necessary  to  confine  the  current  to  a  smaller  cross-section.  A  sti 
boat  and  two  dredges,  all  of  them  having  iron  hulls,  are  owned  by 
United  States,  and  find  constant  employment  in  taking  out  snags  i 
wrecks  and  in  dredging  away  gravel-bars  which  can  not  be  others 
removed. 

The  first  appropriation  for  the  improvement  of  the  Ohio  River  ^ 
made  in  1827,  and  the  total  sum  thus  far  appropriated  exclusively 
this  river  is  $5,056,479.25.  In  addition  to  these  direct  appropriati 
a  portion  of  several  combined  appropriations  for  the  Mississippi,  1 
souri,  Ohio,  and  Arkansas  risers,  aggregating  $1,997,040.68,  has  b 
allotted  to  the  Ohio. 

The  following  is  a  summary  of  the  work  done  during  the  fiscal  y< 
It  should  be  premised  that  all  river  work  was  greatly  delayed  by  a  i 
son  of  unusual  rain : 

Drift  gap  at  Davis  Island  movable  dam. — This  structure  has  been  c 
pleted,  but  owing  to  continuous  high  water  it  has  not  yet  been  tl 
oughly  tested. 

Dafn  between  Davis  and  Neville  islands. — This  dam  has  been  complei 
but  after  completion  the  ri^er  made  a  cut  through  the  gravel-bar  at 
lower  end  of  the  dam.  This  cut  is  under  control,  but  the  work  of  r^l 
has  not  been  concluded,  having  been  stopped  by  high  water. 

Dam  at  head  of  Marietta  Island. — This  dam  is  about  half  finished, 
rise  that  covered  the  work  while  in  an  unfinished  condition  made  wa 
outs  around  the  ends  of  the  dam,  but  they  have  been  thoroughly  stopp 
About  160  feet  of  the  unfinished  middle  section  gave  way  in  June. 

Dike  at  EightMih  Islund. — This  work  is  finished  except  some  st 
filling  and  paving. 

Dike  at  Bonanza  Bar. — This  work  is  finished  except  some  Btone  fill 
and  paving. 

Dike  at  Madison,  Indiana. — This  work  has  been  extended  to  abont 
full  length,  but  the  filling  is  yet  incomplete. 

Dike  at  Casey ville,  Kentucky. ^Tha  piling  of  this  dike  has  been  dri 
for  fall  lengthy  bi;t  the  interior  filling  is  yet  incomplete. 
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IHke  at  middle  of  Grand  Chain. — ^This  dike  is  aboat  two-thirds  donef 
bat  it  wa8  only  extended  aboat  200  feet  daring  the  year  on  account  of 
oontinaed  high  water. 

Boekbar  at  mouth  of  Licking  River, — ISo  excavation  was  made  daring 
the  year  on  account  of  high  water. 

Bix^  reef  at  Brooklyn^  llUnoie. — ^This  reef  was  removed  to  the  shore- 
line. 

lee-pier  at  Pomeroy, — This  pier  of  two  sections  was  completed. 

Icepier  at  Middleport, — This  pier  of  two  sections  was  completed; 

lee-fier  at  Qallipolis, — ^This  pier  of  two  sections  was  completed. 

Icefier  at  Portemouth. — This  pier  has  three  sections ;  the  outer  and 
middle  sections  are  complete  except  sheathing,  and  the  inner  section  is 
aboat  one-fourth  finished. 

OreatMiamaembankment. — Theextension  of  this  embankment  through 
the  fair  grounds  has  been  completed. 

Skawneetaten  embankment — The  work  of  raising  and  paving  the  em- 
baokment  to  the  extent  of  the  agitable  funds  has  been  completed. 

BigHoeking  River, — ^The  contemplated  work,  on  this  river  has  been 
completed,  except  building  a  small  submersible  dam  and  removing  a 
few  more  rocks. 

Dredging. — ^The  Ohio  Biver  dredges  worked  during  1889  from  June 
13  to  December  17.  At  Merriman  Bar  they  excavated  12,249  cubic 
jvds  of  loose  rock  and  gravel ;  at  Phillis  Island  they  removed  1,925 
^bic  yards  of  cemented  gravel ;  at  Short  Creek  Bar  they  removed  35,489 
<^1hc  yards  of  loose  rock  and  gravel,  101  tons  of  large  rock,  and  1  steam- 
boat hall;  at  the  Steuben  ville  Bridge  over  the  Ohio  they  removed  3,522 
CQbic  yards  of  cemented  gravel ;  at  Deep  Bun  Bar  they  removed  1,549 
CQbic  yards  of  loose  rock  and  gravel ;  at  the  foot  of  Blennerhassett's 
bland  they  remov^  26,389  cubic  yards  of  loose  rock  from  the  half-moon 
<llke,  10,377  cubic  yards  of  graveland  sand,  and  11  logs;  from  the  Lit- 
tle Kanawha  Biver  they  removed  4,645  cubic  yards  of  loose  rock  and 
snivel ;  and  they  dredged  and  banked  against  the  dam  at  the  head  of 
^Arietta  Island  24,784  cubic  yards  of  gravel. 

^Mgging, — ^The  snag-boat  K  A.  Woodruff  worked  from  June  22  to 
I^oveniber  20.  During  this  period  she  lifted  816  snags,  9  cubic  yards 
of  rock,  134)  tons  of  bridge  iron,  and  one  steam-boat  boiler.  She  broke 
'^paud  destroyed  three  steamboat  wrecks,  and  thirty- two  wrecked  coal- 
l^tsand  barges,  and  completed  the  removal  of  six  coal-barges,  partly 
'^ttOYed  in  former  years. 

The  officer  in  charge  submits  tJibles  of  the  stages  of  the  river  during 
fte  fiscal  year,  of  the  use  of  high  draws  in  Ohio  Biver  bridges,  of  the 
'*8e«  up  to  date  by  collision  with  Ohio  Biver  bridges,  and  a  special 
'^port  on  an  automatic  water-gauge  that  is  illuminated  at  night. 

{•1y  t,1869,  Amoaiit  AvailAble |1«6,482.26 

^^^7 1, 1890,  amunnt  expended  during  fiscal  year,  exolnsive  of 

liabilities  ontstandiiie  and  of  amonut  covered  by  contracts 

Jo1yM889 »49,834.20 

l^lj  1, 1890,  ontstanding  liabilities 2, 095.34 

*'^lj  t,  1890,  amount  covered  by  uncompleted  contracts  made 

prior  to  Jnlyl.  Itt89 68,606.63 

''"7  h  1890,  amount  covered  by  uncompleted  contracts  made 

«ioring  the  fiacal  year  ending  June  30,  1890 20,010.46 

—  149, 546.  o3 

%  1. 1890,  balance  available .>2S'S^S 

^"ttODBt  »ppn>pri»ted  by  act  of  September  19,  1800 300,  uw.  o<> 

iaoont  available  for  fiscal  year  ending  Jnne  30, 1891 336,935.63 

(See  Api^ndiz  DDL) 
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2.  Operating  and  care  of  Davis  Island  Dam^  Ohio  River, — Thi 
wa8  built  to  test  the  adaptability  of  the  sjHtem  of  movable  dams 
peculiar  conditions  of  the  Ohio  Kiver,  and  to  the  special  obarai 
the  commerce  that  navigates  it.  It  was  intended,  if  sucoessfnl,  to 
first  step  in  the  radical  improvement  of  the  Ohio  River,  designed  1 
a  minimum  depth  of  6  feet  at  aH  times,  except  when  ice  is  ra 
Incidentally  this  dam  has  been  of  great  value  to  the  city  of  Pittel 
by  securing  an  ample  depth  of  water  in  its  harbor  throughout  tli 
water  season. 

The  fiscal  year  was  remarkable  for  the  long  continuance  of  na^ 
water,  and  in  consequence  of  this  condition  the  dam  was  only 
fifty -two  days. 

Owing  to  the  breaking  of  some  of  the  axles  of  the  lower  lock- 
became  necessary  to  lower  the  dam  in  October  to  make  the  t 
repairs.  Before  they  were  completed  a  rise  came  and  high  wate 
tinned  so  that  the  dam  remained  down  to  the  end  of  the  fiscal 
Repairs  were  resumed  in  June,  but  were  again  interrupted  by  r 
that  they  were  not  finished  until  after  the  close  of  the  year. 

Two  new  water-gauges  were  established  to  give  timely  notice  o; 

(See  Appendix  D  D  2.) 

3.  Monongahela  River^  West  Virffinia  and  Pennsylvania. — Loc 
Dam  No.  8  is  practically  completed,  although  some  minor  detai 
need  attention.    It  was  opened  to  navigation  on  the  8th  of  Nov< 

The  seven  lower  locks  and  dams  on  the  Monongahela  River  1 
to  the  Monongahela  Navigation  Company,  and  they  create  slacl 
from  Pittsburgh  to  Dunkard's  Greek,  a  distance  of  88  miles, 
and  Dams  Nos.  8  and  9,  belonging  to  the  United  States,  continc 
slackwater  to  Morgantown,  W.  Ya.,  a  further  distance  of  14  mih 
distance  from  Pittsburgh  to  Morgantown  being  102  miles. 

July  1,  1889,  amount  available $31 

July  1,  1890,  amount  expended  during  fiscal  year,  ezolasive  of 
liabilities  outstanding  and  of  amount  covered  by  contracts 

July  1,  1889 $15,979.07 

July  1,  1890,  outstanding  liabilities 235.82 

July  1,  1890,  amount  covered  by  uncompleted  contracts  made 

priorto  July  1, 1889 8,168.14 

24 

July  1,  1890,  balance  available ^ 

(See  Appendix  D  D  3.) 

4.  Operating  and  care  of  Locks  and  Dams  Nos.  8  and  9,  Monon 
River. — Lock  and  Dam  No.  8  was  opened  to  navigation  on  the 
November.    The  friction  clutches  of  the  operating  machinery  d 
work  well,  and  they  were  changed  to  positive  clutches.    Some 
terre-plein  of  the  lock  was  washed  away  by  a  rise  that  came  c 
before  the  paving  was  complet<ed. 

At  Lock  9  some  minor  repairs  were  made  on  the  lock-gates  i 
the  apron  of  the  dam.  An  additional  tract  of  land  was  also  pure 
It  is  proposed  to  restore  the  dam  to  its  original  height. 

(See  Appendix  D  D  4.) 

5.  Purchase  of  Lock  and  Dam  No,  7,  Monongahela  River. — ^The  J 
gahela  Navigation  Company  having  declined  to  enter  upon  negot 
for  the  sale  of  this  work  to  the  United  States  under  the  provisi 
the  river  and  harbor  act  of  August  11,  1888,  condemnation  proce 
were  instituted  under  the  further  provisions  of  the  same  act 
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boftid  of  viewers  appraised  tbe  work  at  $209,393.52^  being  $29,393.52 
moie  than  it  cost  to  baild  it,  and  accordingly  the  United  States  took  an 
appeal,  whieh  is  now  pending. 

JqIj  1,1889,  amount  available |5,000.00 

Joly  1, 1990,  amoant  expended  daring  fiscal  year,  ezolaBive  of 

lubmUeBootstandiiigJuij  1,1889 |1,466.13 

Joly  1, 11590,  oatotanding  liabiUtiea 858.40 

2,984.53 

July  1,1890,  balance  available 2,675.47 

Amoant  appropriated  by  act  of  September  19,  1890 187,000.00 

Amount  available  for  fiscal  year  endiDg  Jane  30, 1891 169. 675. 47 

(See  Appendix  D  D  5.) 

6.  Alleghet^  River ^  Pennsylvania, — The  work  hitherto  done  on  this 
ri?er  has  been  limited  to  the  removal  of  rocks,  of  which  there  were  a 
vast  namber  in  and  near  the  channel,  and  to  the  construction  of  low 
(lams  and  dikes  of  crib  work.  The  benefiit  obtained  has  fall j  justified 
t)ieexi)enditnre. 

The  money  thus  far  appropriated  to  the  improvement  of  the  Alle- 
gheny River  amoants  to  $180,000. 

Daring  the  season  the  dike  at  Bed  Bank  was  completed,  and  some 
small  repairs  were  made  on  the  dams  at  Nicholson's  Island  and  at  Six- 
Mile  Island.  The  work  at  Cornplanter's  Islands  was  stopped  by  an  in- 
jnnctioD,  bat  the  desired  result  can  be  obtained  by  a  modification  of 
plan.  Two  new  water-gauges  were  established  on  the  river. 

Jnlyl,  1881^  amoant  available ^.    |9,050. 13 

Joly  1, 1890,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
ootsUoding  and  ot  amount  covered  by  contracts  Ju ly  1,  1889 . . . . , 7, 341. 95 

%  1, 1890,  balance  available 1,708.18 

Amount  appropriated  by  act  of  September  19,  1890 20,000.00 

^Qnt  available  for  fiscal  year  ending  Jane  30,  1891 « 21, 708. 18 

(See  Appendix  D  D  6.) 

7.  Dam  ai  Herr^a  Island^  AUegkeny  River. — ^The  whole  of  the  fiscal 
J^r  has  been  expended  in  endeavoring  to  procure  the  land  required 
for  the  two  ends  of  this  dam,  with  the  result  that  an  agreement  has 
t^een  made  for  the  purchase  of  the  land  required  on  the  Pittsburgh 
si<]e,  aD(l  that  an  ordinance  has  passed  one  of  the  councils  of  Allegheny 
9^y  to  sell  the  land  needed  on  the  right  bank  for  a  nominal  considera- 
^ODf  provided  the  dam  be  made  movable  instead  of  fixed. 

\^y  1, 1889,  amoant  available 170,701.78 

''"v  1)  1890,  amoant  expended  dnring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  ltf89 |1, 747.09 

^'oly  1, 1890,  outotanding  liabilities 136.50 

1, 883. 59 

fo^y  1, 1890,  balance  available 68,818. 19 

^Qnt  appropriated  by  act  of  September  19,  1890 35,000.00 

AmoQot  available  for  fiscal  year  ending  June  30, 1891 103,818. 19 

!^R>oaDt  (estimated)  required  for  completion  of  existing  project 322, 500. 00 
^Qbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
Wbor  acts  of  1866  and  1H67. 

(See  Appendix  DD  7.) 

^  leeharhar  ut  mouth  ofMmkingum  River  ^  Ohio. — ^The  work  in  hand  is 
^  coDStniction  of  a  large  lock  through  Dam  No.  1,  Muskingum  Biver, 
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in  order  to  permit  Ohio  Biver  craft  to  take  refage  daring  ice  floods, 
the  pool  created  by  this  dam.    This  lock  is  also  needed  to  replace 
No.  1  of  the  Muskingum  Biver,.  which  has  long  been  in  a  dangerous 
dition. 

During  the  past  season  a  large  amount  of  masonry  was  laid,  with.  i 
result  that  the  lower  and  difficult  half  of  the  lock  is  now  above  1 
water,  and  the  work  of  completion  can  be  carried  on  regiurdless  of  <M! 
nary  rises  in  either  river.  It  is  probable  that  the  lock  will  be  complel 
before  the  close  of  the  calendar  year.  A  new  draw  must  be  inserted! 
the  railroad  bridge  below  the  lock  before  the  latter  can  be  utilized. 

Jnly  1, 1889,  amount  available 1 134,673;- 

Jiily  1, 1890,  amoaat  expended  daring  fiscal  year,  ezclasive  of 
liabilities  oatetanding  and  of  amount  covered  by  contracts 
Juhr  1,1889 ;..  $34,385.37 

July  1,  1890,  outstanding  liabilities 09.00 

34,454^ 

July  1, 1890,  balance  avaUable 218^ 

Amount  appropriated  by  act  of  September  19,  1890 30,000^ 

■V  - 

Amount  available  for  fiscal  year  ending  June  30, 1891 30,218^ 

(See  A^ppendix  D  D  8.) 

9.  Muskingum  River^  Ohio. — During  the  fiscal  year  the  masonry  of  tl 
new  lock  at  Taylorsville  was  completed  and  the  upper  gates  were  haoa 
This  lock  can  not  be  utilized  until  anew  draw  is  inserted  in  the  Taylofl 
ville  and  Duncan's  Falls  Bridge,  which  crosses  the  river  just  below  t1 
new  lock.  The  commissioners  of  Muskingum  County  have  been  order* 
to  build  the  draw  in  question,  but  no  steps  have  yet  been  taken  to  comE? 
with  the  order,    l^ew  lower  gates  were  placed  in  Lock  10. 

July  1,1889,  amount  available $40,34O« 

July  1,  1890,  amouut  expended  during  fiscal  year,  exduBive  of  liabilitiea 
outstanding  and  of  amount  covered  by  contracts  July  1, 1889 1,21^« 

July  1,  1890,  balance  available 39,121.« 

(See  Appendix  D  D  9.) 

10.  Operating  and  care  of  the  locls  and  dams  on  the  Muskingum  jRic^ 
Ohio, — As  originally  improved  by  the  State  of  Ohio  the  Musking'i^ 
Biver  contained  eleven  dams  and  twelve  locks,  and  furnished  continuo 
navigation  for  91  miles  from  the  Ohio  Biver  at  Marietta  to  DresdeOf 
which  place  a  connection  was  made  with  the  Ohio  Canal  near  its  raidd 
point,  the  canal  extending  from  the  Ohio  Biver  at  Portsmouth  to  I/at 
Erie  at  Cleveland.  According  to  old  reports  from  the  State  Board  i 
Public  Works  the  locks  were  built  180  feet  long  and  36  feet  wid< 
except  the  lock  between  Zanesville  and  Dresden,  which  was  120  fee 
long  and  22  feet  wide.  The  lifts  of  the  locks  are  reported  to  have  varies 
from  8  feet  10  inches  to  12  feet  1  inch,  and  the  whole  cost  of  construe 
tion  was  about  $1,500,000. 

The  lock  and  dam  above  Zanesville  is  now  destroyed,  but  75  miles  c 
slack  water  between  Zanesville  and  the  Ohio  Biver  has  been  maintainor 
in  good  navigable  condition ;  on  this  piece  of  river  there  are  ten  dam^ 
eleven  locks,  and  five  lateral  canals,  with  a  total  length  of  3|  miles. 

During  the  fiscal  year  a  vigorous  effort  was  made  to  rebuild  the  mot 
dangerous  locks  on  the  river,  being  those  at  Lowell  (No.  3),  Stockpot 
(No.  6),  McConnels ville  (No.  7),  and  Eagleport  (No.  8),  The  former! 
nearly  completed,  and  considerable  progress  has  been  made  on  tb 
others.  The  work  at  Stockport  was  delayed  by  a  break  in  the  dan 
The  season  was  not  propitious  for  work,  and,  after  the  work  of  repsv 
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as  began,  it  was  invariably  found  necessary  to  do  more  than  was  origi- 
lly  designed. 

DnrlDg  the  year  150  feet  of  Dam  No.  2,  300  feet  of  Dam  No.  4,  and 
125  feet  of  Dam  No.  5  were  reboilt  as  slope-dams,  and  small  repairs 
«re  made  on  Dams  1, 3,  and  10. 

Tbe  left-hand  abutment  at  No.  4  was  repaired,  and  a  new  dry-stone 
^tmtment  was  built  at  the  lowet*  end  of  the  side  dam.    A  new  stone 
Ll)atiDeDt  was  built  at  No.  5  and  connected  with  the  main  shore  by  an 
irabankment^  part  of  which  was  afterwards  cut  away  by  a  flood  with- 
it  serious  damage.    The  left-hand  crib  abutment  at  No.  7  was  repaired, 
^  was  also  the  right-hand  abutment  at  No.  10.    The  canals  at  Lowell, 
H^verly,  and  McConnelsville  were  dredged  out.    The  water-power  at 
tJ^e  McConnelsville  ship-yard  was  completed  and  three  pairs  of  lock- 
gpites  were  built. 

Land  and  lock-keepers'  houses  were  purchased  at  Luke  Ohute  (No.  5) 
and  at  Eagleport  (No.  8),  as  the  State  of  Ohio  owned  no  land  at  either 
place.   Navigation  was  stopped  throughout  the  year,  except  on  short 
sections. 

Since  the  transfer  of  this  work  to  tbe  United  States  in  1887  the  sum 
of  I532.504.G1  has  been  expended  in  its  reconstruction,  care,  operation, 
and  maintenance. 

(See  Appendix  D  D  10.) 

IHPBOYEMENT  OF  THE  FALLS  OF  THE  OHIO  AND  OPEBATING  AND 
CASE  OP  THE  LOUISVILLE  AND  POBTLAND  OANAL— -IMPBOYEMENT 
OP  WABASH  BIYEB,  INDLiNA  AND  ILLINOIS,  AND  OF  WHITE  BIYEB, 

INDIANA. 


r  in  charge,  Gapt  Edw.  Maguire,  Corps  of  Engineers,  since 
%il  11, 1890 ;  Division  Engineer,  Col.  O.  M.  Poe,  Corps  of  Engineers. 
^ese  works  were  in  charge  of  Maj.  Amos  Stickney,  Corps  of  Engi- 
neers, nntil  April  11, 1890. 

!•  FaUs  of  the  OhiOj  Louisvillej  Kentucky. — By  the  river  and  harbor 
^t  approved  August  5, 1886,  this  work,  which  originally  consisted  of 
^e  eolai-geineut  of  tbe  upptT  part  of  the  Louisville  and  Portland  Canal, 
tai  made  to  include  the  enlargement  of  the  canal  basin  just  above  the 
»«w  locks. 

Sukrgement  of  the  upper  portion  of  the  Louiwille  and  Portland  Canal. — 
p»e  present  project  was  adopted  in  1883.  It  has  for  its  object  the  en- 
^^gemeut  of  the  upper  end  of  the  Louisville  and  Portland  Canal  from 
^  point  about  400  feet  below  the  railroad  bridge  to  the  upper  end  of 
^^  rock  ledge  which  extends  to  a  point  about  opposite  Fourth  street. 
-l^eiiDprovemeLt  practically  makes  a  harbor  from  Tenth  street  east,  and 
^"^  than  doubles  the  width  of  the  canal  iVom  Tenth  to  Fifteenth 
street 

The  ofScer  in  charge  was  authorized  to  purchase  a  plant  and  finish 
^  excavation  work  by  hired  labor.  The  greater  part  of  this  plant  has 
^purchased,  and  the  work  will  be  resumed  when  the  river  reaches  a 
^^orable  stage.  An  agreement  was  made  with  Mr.  J.  B.  Speed  for  the 
^asportation  of  the  excavated  material  after  it  is  loaded  in  cars. 

Tbe  amount  expended  to  June  30, 1890,  was  $367,573.89. 

fklarging  baein  of  canal  above  UTew  Locke. — This  work  was  commenced 
onder  a  contract  with  Gleason  and  Oosnell,  dated  January  13, 1887. 
The  work  performed  by  these  contractors  was  very  unsatisfactory,  and 
^fce  time  for  completion,  after  several  extensions,  having  expired  De- 
<^iul)er  1, 1888,  tho  officer  in  charge  was  authorized  to  purchase  a  plant 
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aud  finish  the  work  by  hired  labor.    This  ))lau  of  operations  was 
saed.    A  plant  was  purchased  as  described  in  the  Report  of  the  C 
of  Engineers,  Appendix  B  E  1889,  and  the  work  was  carried  on  by  h 
labor  during  the  fiscal  year,  until  the  forced  suspension  of  work  by] 
water. 
The  amount  expended  to  June  30,  1890,  was  $70,791.03. 

July  1, 1889,  amount  available •241, 4^ 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1889.. $79,823.65 

July  1,  1890,  outstanding  liabilities 290.69 

July  1, 1890,  balance  available 161,41 

Amount  appropriated  by  act  of  September  19,  1890 60, 0( 

Amount  available  for  fiscal  year  ending  June  30, 1891 221,41 


\ 


Amonut  ( est i mated)  required  for  completion  of  existing  project 650,23 

Subiuitted  in  compliance  witb  requirements  of  sections  2  of  river  and  ' 
barbor  acts  of  1866  and  1867. 

(See  Appendix  B  E  1.)  -      . 

2.  Indiana  ChutCj  Falls  of  the  Ohio  River.— The  present  project  is 
removal  of  obstructions  in  the  chute,  between  the  cross- dam  and  i 
roiid  bridj^e,  so  as  to  piodnce  a  straight  and  unobstructed  channel 
feet  wide;  raising  the  guiding  dike,  which  extends  along  the  north  i 
of  the  chute,  and  the  execution  of  the  plan  designed  to  make  thiscl 
nel  available  for  coal- boats  at  an  8- foot  stage,  as  proposed  by  Maj.  A 
Stick  uey,  and  approved  February  1, 1890.  The  chute  was  origin 
very  crooked,  and  full  of  dangerons  reefs  and  points.  The  work  aire 
done  has  resulted  in  an  unobstructed  channel  250  feet  wide. 

The  amount  expended  to  June  30, 1890,  was  $116,104.30. 

July  1,  1H89,  amount  available ' $23,9^ 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1889 ( 

July  1,  1890,  balance  available 23,» 

Amount  appropriated  by  act  of  September  19,  1890 25, 0( 

Amount  available  for  fiscal  year  ending  June  30, 1891 48, 8i 


1 


Amount  (estimated)  required  for  completion  of  existing  project 113,61 

Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 

(See  Appendix  E  E  2.) 

3.  Operating  and  care  of  LouigvilU  and  Portland  CanaU — Daring 
liscal  year  the  canal  was  open  for  the  passage  of  commerce  with  th< 
ception  of  ninety'  days,  when  it  was  closed  on  account  of  high  wat< 

An  im]>rovement,  consisting  in  raising  the  lock< walls  and  mi 
gates  by  timber  construction,  was  completed.  The  available  loci 
stage  was  thereby  increased  from  11.46  to  12.70  feet.  Work  on  th< 
vetment  of  slopes  was  completed. 

The  two  dredges  with  steam-boat  tender  were  employed  in  th* 
moval  of  101,540  cubic  yards  of  mud  from  the  canal  and  its  approac 
The  dry  dock  was  used  twenty-one  days  for  repairs  to  other  than  i 
ernment  vessels.  One  of  the  bridges  over  the  canal  was  refloored, 
two  thoroughly  painted.  The  necessary  repairs  to  buildings,  g] 
and  scows  were  made. 

It  is  proposed  during  the  coming  year  to  replace  the  middle  gat 
the  new  locks,  and  prepare  for  the  renewal  of  the  guard-gate 
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both  tbe  old  and  new  locks,  if  it  shoold  become  necessary,  and  to  ezca- 
^^tb  the  chaanel  below  the  locks. 

Ihe  total  receipts  from  all  soarces  amount  to  $380.13. 

<8e6  Appendix  E  E  3.) 

4,  Wabash  Biver^  Indiana  and  Illinois. — ^This  river  has  been  separated 
ivxto  two  portions  with  reference  to  its  improvement,  Vincennes,  Ind., 
iog  the  dividing  point,  and  appropriations  have  been  made  for  each 
vision. 

Below  Vincennes. — The  first  appropriation  for  the  improvement  of 
is  river  was  made  in  1872.  The  present  project  is  the  removal  of  rock 
l^^ges,  sandbars,  snags,  and  other  obstructions;  the  closing  of  chutes 
£a.Dd  construction  of  spur-dikes^  all  with  a  view  of  obtaining  a  navigable 
^^liaunel  of  3^  feet  depth  from  the  mouth  of  the  river  to  Vincennes,  and 
e  coDstrnction  of  a  lock  and  dam  at  Grand  Rapids  near  Mount  Car- 
el 

Work  on  the  lock  and  dam  was  carried  on  during  the  summer  and 
II  of  1889,  and  May  and  June,  1890,  to  the  extent  permitted  by  the 
s^mouDt  of  stone  on  hand  or  under  contract,  there  having  been  no  ap- 
propriation last  year.    The  work  has  now  reached  a  stage  at  which  it  Is 
sAfefrom  injury. 

The  work  done  at  Qray  ville,  consisting  of  bank  protection,  levee  and 
spoTHiikes  has  proved  successful  and  the  constructions  are  in  good  con- 
dition. 
Amount  expended  to  June  30, 1890,  $228,048.47. 

July  1,  ltt89,  amount  available $29,014.16 

^^1 1. 1890,  arooant  expended  daring  fiscal  year,  exclnslTe  of 

liabUities outBtandlng  July  1,  1889 : |17,0B8.88 

%  1. 1890,  out8taoding  liabilitiea 861.38 

17,920.20 

foiy  1, 1890,  balance  available 11,093.96 

^nu>ant  appropriated  by  act  of  September  19»  1890 60,000.00 

^onDt  available  for  fiscal  year  ending  June  30,  1891 71, 093. 96 

^inoaot  (estimated)  required  for  completion  of  existing  project 161, 600. 00 

^boutted  in  compliance  with  requirements  of  sections  2  of  river  and 
^       barber  acts  of  1866  and  1867. 

(See  Appendix  EE  4.) 

-46oFc  Vincennes. — ^The  prqiect  for  the  improvement  of  this  part  of 
^Q  river  was  the  removal  of  snags  and  other  obstructions  and  the  con- 
^trmction  of  wing-dams  where  necessary.  The  very  small  onexpended 
^^lance  on  band,  $214.93,  prevented  any  work  being  done.  The  river, 
^Viich  was  macb  improved  by  the  removal  of  snags  in  1888,  has  again 
^^^torae  obstmcted. 

«    The  amount  expended  on  this  river  above  Vincennes  to  June  30, 
I^^W,  was  $70,748.22. 

'^'^lyl,  1889,  amount  available $251.78 

"*  ^ly  1,  1690,  outstanding  liabilities 6.85 

'i^ly  1, 189^  balance  available 244.93 

^tjiooQt  appropriated  by  act  of  September  19,  1890 5,500.00 

■^inonnt  available  for  fiscal  year  ending  June  30,  1891 5i  744. 93 


! 


e: 


\  Antoant  (est  i mated)  required  for  (H>nipleti  m  of  existing  project 14,  .>00. 00 

\  Sobmitted  in  compliance  with  rtx-^ireraents  of  sections  2  of  river  and 
\    harbor  acts  of  1866  and  1867. 

(See  Appendix  E  E  4.) 
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6.  White  River,  Indiana. — The  project  for  the  improvement  of  this 
river  has  for  its  object  the  obtamiDg  of  a  depth  of  3^  feet  at  low  water, 
between  the  month  and  the  railroad  bridge  above  Hazelton. 

The  amoout  appropriated  for  this  work  by  the  act  of  Angast  II,  1888, 
was  $5,000,  but  its  expenditure  was  made  conditional  upon  certain 
changes  to  be  made  in  the  railroad  bridges  over  White  Biver.  These 
changes  not  having  been  made,  and  the  balance  available  July  1, 1889, 
having  been  only  $223.77,  no  work  was  done. 

Theamountexpended on  White Siver  to  JuneSO,  1890,  wasiia2,294.3i. 

Jnly  1,  1889,  amonnt  available 15,223.77 

July  I,  1890,  amoant  expended  during  fiscal  year,  exclnuve  of  liabiUties 
outatanding  July  1,  1889 18.11 

Jnly  1,  1890,  balance  available 5,205.66 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 12, 500. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  E  E  5.) 


IMPROVEBfENT  OF  GREAT  KANAWHA,  ELK,  AND  GAULET  BIYEBS,  WEST 
VIRGINIA ;   AND   OP   NEW  RIVER  IN  VIRGINIA  AND  WEST  VTRGINIA. 

Officer  in  charge,  Capt.  Thomas  Tartle,  Corps  of  Engineers, antil  Jaly 
23,  1889,  and  after  that.  Col.  W.  P.  Graighill,  Corps  of  Engineers, 

I.  Great  Kanawha  Biver,  West  Virginia. — ^This  river  flows  thi'ough  a 
fertile  and  picturesque  region,  filled  with  mineral  wealth,  especially  coal 
and  salt.  It  was  by  nature  divided  into  a  number  of  pools,  some  of 
considerable  length  and  depth,  separated  by  shoals  of  gravel  and  coarse 
sand,  which  were  the  principal  obstructions  to  navigation  in  low  water, 
there  being  often  on  them  at  such  seasons  but  a  few  inches  of  water. 
In  some  of  the  pools  were  found  shallow  places,  also  obstructing  navi- 
gation. There  were  also  snags  and  loose  rocks  in  the  channel.  The 
navigation  above  Charleston  was  more  obstructed  than  below.  Above 
it  was  almost  suspended  in  summer. 

The  coal  and  salt  were  generally  sent  out  on  rises,  whieh  enabled  the 
boats  to  pass  safely  over  the  obstructions  that  otherwise  would  stop  their 
movements  entirely.  The  use  of  the  river  for  the  movement  of  these 
valuable  products  was  therefore  unsatisfactory  and  intermittent  By 
the  agency  and  superintendence  of  a  board  acting  under  the  State, 
first  of  Virginia  and  then  of  West  Virginia,  considerable  improvement  in 
the  river  was  from  time  to  time  effected,  tolls  being  charged  on  the 
commerce  for  the  payment  of  expenses. 

The  object  of  the  improvement  begun  several  years  ago  by  the  United 
States  was  to  give  a  constant  navigable  depth  of  at  least  6  feet  through- 
out the  whole  length  of  the  Kanawha  to  its  mouth  at  the  Ohio  Siver,  to 
be  accomplished  by  large  locks  and  dams. 

Those  already  built  have  been  about  300  by  50  feet. 

The  peculiarity  of  most  of  the  dams  is  that  they  can  be  lowered  when 
the  stage  of  the  water  in  the  river  will  sufiice  over  the  shoals.  This 
gives  them  the  name  of  "  movable  dams,"  and  enables  an  open  river  to 
be  had  where  the  water  is  high  enongh. 

Dams  3  and  2,  both  above  Paint  Creek,  are  fixed,  a«  the  declivity  of 
the  river  in  that  section  is  too  great  to  permit  the  advantageous  use  of 
the  movable  system. 

Up  to  June  30, 1889,  the  amount  expended  was  $1,976,203.33. 
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AUhat  date  Locks  and  Dams  2,  3,  4,  5,  and  6  had  been  completed. 

TLe  amount  expended  in  the  year  ending  June  30, 1890,  exclusive  of 
ontstaoding  liabilities,  was  $70,572.09. 

Lock  No.  7  was  let  at  contract  November  26, 1888,  as  soon  as  possible 
after  the  passage  of  the  river  and  harbor  act,  and  Lock  No.  8  August 
20, 1889,  much  delay  having  arisen  in  getting  possession  of  the  latter 
site,  the  season  of  1888  for  work  in  the  river  being  thus  practically  lost 
for  both.  The  season  of  1889  was  a  bad  one  on  account  of  the  unqsual 
number  and  duration  of  freshets.  Negotiations  are  in  progress  for  pro- 
earing  site  No.  9. 

Had  fands  been  available,  all  the  locks  and  dams  needed  for  this  im- 
provement could  have  been  begun  at  the  same  tigne  and  finished  in  three 
years  with  much  economy  to  the  United  States,  and  with  manifest  ad- 
vantage in  the  use  of  the  improved  water-way.  The  development  of 
eominerce  on  this  river  has  been  very  great  since  the  improvement  by 
the  United  States,  although  the  project  has  as  yet  been  only  partially 
execnteil  for  want  of  money. 

Sammarily  the  work  for  the  fiscal  year  has  been  the  following: 

Bnilding cofferdams,  dredging,  quarrying  and  cutting  stone  on  con- 
stroctiou  of  Locks  Nos.  7  and  8;  pumping  and  excavating  within  coffer- 
dam and  placing  concrete  at  No.  7 ;  building  lock-keepePs  house,  office 
ud  out-lHiildings  at  No.  8 ;  surveys  and  borings  to  rock  for  definite  lo- 
cation and  procurement  of  site  at  No.  9 ;  making  test  levels  between 
sites  6  and  8 ;  making  irons  for  gate  anchorage,  line  fastenings,  etc.,  for 
Loekg7and8;  extending  ri^jrapping  and  banking  dam  at  No.  2;  dredg- 
ing: at  Harvey's  Shoal ;  removing  obstructions  with  crane-boat  and 
dredge;  oi^eratiug  five  (Nos.  2,  3,  4,  5,  and  6),  completed  locks  and 
dams;  repairing  and  extending  riprapping  mainly  at  Nos.  3  and  6 ;  plac- 
ing; 15  improved  hurters  at  No.  4 ;  commencing  construction  of  new  lower 
lock  gates  at  No.  3. 

Daring  the  seasons  of  low  water  the  value  of  the  improvement  is 
sbown  ill  a  very  marked  manner,  as  free  and  sufScient  navigation  is 
then  easily  maintained  over  the  improved  part  of  the  river  while  navi- 
gation may  be  entirely  suspended  below  the  lowest  dam  and  above  the 
opper \hhA, 

Joly  1, 1889,  amount  available 1320,942.34 

July  I,  UOO,  amoant  expended  daring  fiscal  year,  exclusive  of 

liAbilities outstanding  July  1,  1889 $70,572.09 

Jalyl,  1890,  outstanding  liabilities 3,000.00 

July  1, 1890,  asionnt  covered  by  nncompleted  contracts  made 

dohng  the  fiscal  year  ending  June  30,  1890 208,361.40 

281,933.49 

July  1, 1890,  balance  available 39,008.85 

AaoQot  appropriated  by  act  of  September  19,  1890 300,000.00 

^    AdMWQtav&ilableforfiscalyearending June 30, 1891 339,008.85 


(  Amoaot  (estimated)  required  for  completion  of  existing  project 670, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
f     harbor  acU  of  1866  and  1867. 

(See  Appendix  FF  1.) 

2.  Operating  and  care  of  the  locks  and  dame  on  the  Qreat  Kanawha 
£twr,  West  Virginia. — ^Amount  expended  during  the  fiscal  year  ending 
/one  30, 1890,  $22,057.30. 

(See  Appendix  F  F  2.) 
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3.  Ulk  River ^  West  Virginia. — The  Elk  is  one  of  the  chief  tribntar 
of  the  Great  Kanawha.  Its  course  is  tortaous,  but  the  country  throa 
which  it  flows  is  rich  in  minerals  and  well  fitted  for  agriculture  a 
grazing. 

The  average  low-water  width  is  about  200  feet,  with  narrows  at  1 
rapids  of  about  150  feet  in  width  and  occasional  portions  of  about  ^ 
feet  in  width.  The  pools  vary  in  depth  irom  3  to  10  feet,  and  are  sej 
rated  by  rapids  over  shoals  of  cobblestones  and  gravel,  on  which  the 
has  been,  at  low  seasons,  a  depth  of  but  a  few  inches  of  water.  Ti 
average  fall  per  mile  in  the  liver  from  Braxton  Court  House  down 
about  2^  feet,  but  is  not  uniformly  distributed,  being  greatest  (aboat 
feet  per  mile)  in  the  ceotral  section  and  less  (about  2  feet)  in  the  uppi 
and  lower  sections.  Freshets  of  small  height  are  of  frequent  occurrenc 
but  rapidly  pass  ofif.  The  annual  rise  in  the  spring  is  about  10  or! 
feet.  An  extraordinary  rise  is  sometimes  had  of  25  to  30  feet,  but  tl 
duration  is  not  great. 

The  approved  project  of  improvement  has  been  the  removal  of  rock 
snngs,  overhanging  trees,  etc.,  and  the  cutting  of  narrow  sluices  throng 
the  rapids  and  shoals.  The  principal  interests  to  be  served  are  tboi 
of  lumbering. and  raiting,  but  much  country  produce  is  also  carri< 
down-stream  in  smaU  boats,  which  return  with  merchandise,  etc. 

The  first  appropriation  was  in  June,  1878.  The  total  amount  e 
pended  to  June  30,  1890,  has  been  $20,925.11,  with  great  advantag 
Nothing  was  done  in  the  year  ending  June  30, 1890. 

July  1,  1889,  amouDt  available $574 

July  1, 1890,  balaiico  available 574. 

Amoiiut  appropriated  by  act  of  September  19, 1890 2,500. 

AniOQDt  available  for  fiscal  year  endiog  June  :iO,  1891 3, 074. 

(See  Appendix  F  F  3.) 

4.  Oauley  RiveVj  West  Virginia, — Operations  for  the  improvement 
the  Gauley  liiver  were  instituted  by  an  examination  made  in  188r 
accordauce  with  the  provisions  of  the  river  and  harbor  act  of  Augi 
5,  1886.  It  was  then  pointed  out  that  a  valuable  improvement  of  1 
12  miles  of  river  from  the  mouth  to  the  <^  Roughs"  could  be  made  at^ 
expense  of  $10,000,  and  that  a  great  advantage  would  follow  the 
penditure  of  $65,000  in  the  26-miIe  reach,  called  the  ^'  Soughs,"  in  ffl^ 
itating  and  cheapening  tbo  bringing  to  market  of  millions  of  feel 
lumber  of  the  most  valuable  and  varied  kinds. 

Tbo  river  and  harbor  act  of  August  11, 1^88,  appropriated  $3,0 
The  project  approved  for  the  expenditure  of  this  small  sum  coutempla^ 
the  removal  of  ledges  of  solid  rock  and  the  making  of  chaunols  throu 
eighteen  shoals  of  loose  rock  and  bowlders,  comiiieucing  at  Scraml 
Cieek,  about  tliree-fourtbs  of  a  mile  Jibove  the  month  and  extending 
tbc  pool  above  Rich  Creek,  a  distance  of  10  miles.  The  work  was  a 
ried  on  by  tbe  hire  of  labor  and  the  ])urchase  of  materials  in  open  UM 
ket,  the  circumstances  not  permitting  contract  work  ft*om  consideratio 
of  economy  and  advantage. 

The  project  calls  for  a  bateau  channel  30  feet  wide  and  2  feet  dee 
but  in  order  that  the  improvement  might  begin  to  be  effective  as  fan 
as  possible,  a  width  of  but  20  feet  has  been  thus  far  given.  No  woi 
was  done  in  the  year  ending  June  30,  1890,  on  account  of  oontiDa< 
high  water.    The  expenditure  up  to  June  30,  1890,  has  been  $1,315.4 
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Jaijl,  1889,  amonnk  available fl,733.58 

^^iyl,  1890,  amoDnt  expended  daring  fiscal  year,  excluBive  of  liabilitiea 
onteUDding  JttJy  1, 1889 49.00 

•'flly  1, 1890,  balance  available 1,684.58 

^oionnt  appropriated  by  act  of  September  19,  1890 3,000.00 

^mooQt  available  for  fiscal  year  ending  June  30,  1891 4, 6S4. 58 

i  AiBooDt  (estimated)  required  for  completion  of  existing  project 4, 000. 00 

\  Sobmitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
I      harbor  acts  of  1866  and  1867. 

(See  Appendix  F  F  4.) 

5.  New  BiveTj/roin  the  mouth  of  Wilson^  in  Oray&on  County^  Virginia^ 
to  ikemouihof  Oreenbrier  liiiver,  West  Virginia. — The  appropriations  have 
bc^eu  made  in  such  manner  as  to  divide  this  portion  of  the  river  into 
three  sections  as  follows : 

Milea. 

Upper,  or  Lead  Mines 68 

MiddletOr  New  River  Bridge 43 

l--ciwer,  or  Greenbrier 86^ 

Tbrougboat  this  distance  the  navigable  channel  consisted  of  natural 
cbutes  throttgh  the  ledges  and  shoals  of  varying  widths,  rarely  over  1 
foot  in  depth,  in  some  places  so  tortuous  as  to  render  navigation  ex- 
ti^mely  difficult  and  dangerous. 

Tbe  original  project  adopted  for  the  improvement  of  these  natural 
claunels  was  to  widen  them  to  30  or  50  feet,  as  might  be  required,  deepen 
tlein  to  2  feet,  nnd  straighten  such  as  needed  it.  This  was  for  bateau 
navigation ;  the  improvement,  however,  to  be  made  in  such  a  manner  as 
to  aid  the  work  shonld  a  greater  depth  and  width  be  required  in  the 
future. 

A  small  steam-boat,  draught  12  inches  when  light,  having  been  built 
atHintou  in  the  fall  of  1878,  rendered  it  necessary  to  make  the  channel 
in  that  section  50  feet  wide  at  all  points,  and  in  many  from  75  feet  to 
100  feet,  the  depth  of  2  feet  being  retained.  This  steamboat  was  not 
*Iapted  in  dimensions  and  power  to  the  navigation  of  the  river  and  was 
withdrawn. 

The  original  plan  of  improvement  has  been  adhered  to,  except  that 
^fce  width  of  channel  on  the  middle  and  upper  divisions  has  been  re- 
?Qoed  to  20  feet,  and  on  the  former  to  10  feet  for  several  miles,  to  allow 
^n  to  be  shipped  from  die  furnaces  above. 

There  was  no  appropriation  for  this  river  in  1883, 1884,  orl886.    July 
^1 1886,  there  was  a  balance  remaining  unexpended  of  $3,000  from  the 
appropriation  of  August  2,  1882.    This  pertained  by  special  designa- 
"^ti  of  the  law  to  the  portion  of  the  river  above  Foster's  Falls,  which 
.•'^not  passable.    The  balance  remained  unexpended  because  of  the 
''i^passability  of  these  falls.    As  the  disconnection  with  routes  of  trans- 
citation  caused  by  these  falls  would  practically  disappear  on  the  com- 
pletion of  the  railroad  up  Cripple  Creek,  and  as  boats  could  then  ship 
J^  the  railroad  their  freight  at  Porter's  Ferry  above  the  lead  mines  and 
j'^^  falls,  it  was  concluded  to  improve  the  condition  of  Williamson's 
*^^geg  and  shoals.    This  work  was  continued  as  late  as  the  season 
Allowed,  a  small  balance  of  funds  being  left  unexpended,  but  not  large 
^i^oagh  to  justify  the  resumption  of  operations  in  the  summer  of  1886. 
There  was  an  appropriation  of  $10,0U0  in  the  law  of  August  5,  1886, 
'Applicable  only  to  the  portion  of  the  river  above  the  lead  mines.    When 
^Ije  money  became  available  it  was  too  late  to  commence  operations  in 
1S8C.    For  more  than  one  reason  it  seemed  inexpedient  to  expend  this 
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appropriation  in  the  year  ending  Jane  30,  1888.  The  portion  of  th 
river  to  which  it  is  applicable  is  above  Foster's  Falls,  and  these  cai 
only  be  passed  by  one  or  two  locks.  There  was  also  strong  reason  foi 
doubt  whether,  considering  the  present  development  of  that  section  o 
the  country,  the  construction  of  such  locks  would  be  justifiable,  even  i 
the  money  were  available.  The  constmction  of  railroads  near  thii 
stream  had  diminished  very  mnch  the  importance  of  the  improvemeni 
of  the  portion  above  Foster's  Falls.  After  a  careful  re-examination  a 
the  subject  and  a  reconnaissance  of  the  river  and  its  vicinity,  it  wai 
decided  tp  postpone  the  expenditure  of  the  appropriation  until  the  wil 
of  Congress  could  be  further  ascertained. 

In  the  river  and  harbor  act  of  Angnst  11,  1888,  it  was,  however 
directed  that  the  balance  should  be  spent  in  improving  the  river  b^ 
tween  Ivanhoe  Furnace,  in  Wythe  County,  and  the  mouth  of  Wilsc: 
Creek.  Operations  in  accordance  with  this  direction  were  therefor- 
commenced  June  9, 1889,  and  continued  until  October  10, 1889. 

In  1885  there  w^as  a  channel  2  feet  deep  and  20  feet  wide  from  Ivi^ 
hoe  Furnace  to  within  600  feet  of  the  head  of  Wilkinson's  Shoals  sr- 
Ledges,  a  distance  of  3.9  miles. 

In  1889  this  channel,  with  the  same  width  and  depth,  was  exten(K 
to  the  lower  end  of  the  approach  to  the  Gulf,  a  distance  of  5  miles  fr^ 
the  initial  point,  with  four-tenths  of  a  mile  farther  up  the  river,  y^s 
tially  improved. 

The  amount  expended  in  the  year  ending  June  30, 1890,  has  b^ 
$6,394.45,  and  the  total  to  that  date,  $109,733.21. 

Joly  1,  1889,  amonut  available |8,73)6.: 

July  1,  m90,  amouDt  expended  daring  fiaoal  year,  exclusive  of  liabilities 
outstanding  July  1,  1889 6,3M.^ 

July  1,  1890,  balance  available 2,341.' 


5 


Amount  (estimated)  required  for  completion  of  existing  project 159,  OOO.  C 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  F  F  5.) 


IMPROVEMENT  OF  TBADEWATEB,  KENTUCKY,  AND  LICKING  RIVEES- 
OPEBATINa  AND  KEEPING  IN  REPAIB  LOCKS  AND  DAMS  ON  T^ 
GBEBN  AND  BABREN  AND  KENTUCKY  BIVEBS,  KBNTUCKYr-I^^ 
PROVEMENT  OP  BIG  SANDY  RIVER,  WEST  VIRGINIA  AND  KB^ 
TUCKY,  AND  OP  GUYANDOTTE,  LITTLE  KANAWHA,  AND  BV(f^ 
HANNON  RIVERS,  WEST  VIRGINIA. 

Officer  in  charge,  Maj.  D.  W.  Lockwood,  Corps  of  Engineers,  witf 
Lieut.  W.  L.  Sihert,  Corps  of  Engineers,  nnder  his  immediate  orders 
Division  Engineer,  Col.  O.  M.  Poe,  Corps  of  Engineers. 

1.  Tradetcaler  River,  Kentucky. — ^This  river  was  practically  clos^ 
before  the  work  of  improvement  commenced,  by  a  rock  bar  near  \0 
mouth,  and  higher  up  by  logs,  snags,  drift-piles,  leaning  trees,  and  barss 

The  present  project,  adopted  in  1881,  provides  for  clearing  the  riv^ 
and  its  banks  of  obstructions,  and  opening  up  a  channel  40  feet  mS 
and  2^  feet  deep  during  six  months  of  the  year.  The  improvement  fl 
extend  41  miles  up-stream  from  its  mouth  in  the  Ohio. 

Up  to  June  30,  1889,  $10,195.56  had  been  expended,  resulting  i 
securing  a  channel  through  the  rock  bar  near  the  mouth  of  the  rive^ 
removing  the  obstructions  in  the  channel  for  a  distance  of  24}  milei^ 
clearing  the  banks  for  a  distance  of  14  miles,  and  deadening  the  iim 
ber  on  the  banks  for  the  remaining  27  miles. 
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DorJDg  th^  fiscal  year  ending  Jane  30, 1890,  $3,448.25  were  expended, 
resoltiog  in  the  completion  of  the  work  to  a  point  41  miles  fiom  Uie 
Ohio. 

No  farther  appropriation  recommended  for  the  present. 

■ 

Jol7l,l889,  Mnoant  available |6,90i,44 

i/aljl,  1890,  amoantjDzpended  during  fiscal  year,  exoliuive  of  liabilities 
OQlitsnding  Jaly  I,  18d9 3,448.25 

JalyLieW,  balance  available 2,856. 1» 

(See  Appendix  G  G  1.) 

1  Operating  and  keeping  in  repair  the  looke  and  dame  on  the  Green  and 
BerreH  Riversj  Kentucky, — When  the  United  States  acquired  possession 
of  these  improvements,  December  II,  1888,  navigation  of  the  system 
.WM  broken  at  Lock  No.  3,  Green  Biver,  the  river  wall  of  that  lock 
baving  fallen  into  the  river,  the  lower  end  of  the  land  wall  of  No.  1, 
Barren,  was  badly  cracked  and  liable  to  fall  at  any  time,  and  both  walls 
of  No.  2,  Green  Kiver,  were  in  a  dangerous  condition.  The  channel  of 
the  river  was  mnch  obstrncted  by  snags  and  slides. 

DurJDg  the  fiscal  year  ending  Jnne  30, 1889,  $46,557.77  were  expended 
in  obtaining  proper  plant  and  material,  in  removing  the  fallen  wall  at 
Na  3,  Ureen,  and  excavating  in  rear  of  land  wall  of  No.  1,  Barren, 
preparatory  to  taking  down  the  broken  part  of  the  wall. 

The  amonnt  expended  dnring  the  fiscal  year  ending  June  30, 1890, 
vas  $154,580.57,  and  resulted  in  completing  the  removal  of  the  fallen 
wall  at  No.  3,  Green,  the  construction  of  a  co£fer-dam  inclosing  the  site 
for  the  new  wall,  and  the  purchase  and  cutting  of  stone  for  its  recon* 
stTQction.  At  IjDck  No.  1,  Barren  Biver,  a  coffer-dam  was  built  across 
the  lower  end  of  the  lock  pit,  the  broken  wall  taken  down,  and  the  stone 
fof  its  renewal  purchased  and  cut  A  part  of  the  dam  was  also  re- 
paired. 

A  soag-boat  was  built  by  contract,  but  could  do  little  in  the  way  of 
'^moFing  obstructions  nntil  near  the  end  of  the  year,  owing  to  high 
^at»r. 

The  estimate  of  the  cost  of  operating  and  care,  etc.,  for  the  fiscal  year 
^ding  June  30,  1891,  is  $158,939.28. 

(See  Appendix  G  G  2.) 

3.  Kentucky  Biver^  Kentucky. — The  condition  of  the  river  when  the 
j^ited  States  assumed  charge  of  its  improvements  was  as  follows : 
yie  Ave  locks  and  dams  with  their  approaches,  built  by  the  State  of 
KeotQcky,  were  in  a  dilapidated  condition,  and  the  channel  was  much 
abstracted  by  snags  and  leaning  trees. 

The  project  for  the  improvement,  adopted  in  1879,  called  for  the  nec- 
^^ry  repairs  to  the  five  locks  and  dams  and  the  extension  of  slack- 
^ater  navigation  for  a  draught  of  6  feet,  by  the  construction  of  addi- 
tional locks  and  dams  to  Beatty  ville,  a  distance  of  261  miles  from  the 
^uoath  of  the  river. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1889,  $1,120,586.76 
?«d  been  expended,  resulting  in  restoring  the  locks  and  dams  to  a  nav- 
igable condition,  clearing  the  channel  and  banks  of  obstructions,  and 
Recommencement  of  two  new  locks.  No  results  in  the  way  of  in- 
^^^eased  availabilities  for  the  purposes  of  navigation  and  commerce  can 
1^  expected  nntil  these  locks  are  completed. 
Daring  the  fiscal  year  ending  June  30, 1890,  $42,490.58  were  expended, 
and  resulted  in  the  completion  of  the  delivery  of  stone  for  Lock  No.  6, 
tie  quarrying  of  1,555  cubic  yards  of  stone  for  the  Beatty  ville  lock, 
ttd  the  dressing  of  540  cubic  yards  of  stone  for  same.    A  part  of  the 
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old  BeaT  Trap  and  dam  at  Beattyville  was  tore  out  and  a  coffer-d 
inclosing  the  lock-site  built. 

July  i,  1889,  amount  available *$47,41i 

Jnly  1,  1890,  amount  expended  daring  fiscal  year,  exclnsiTe 

of  liabilities  ontstandinK. July  1,  l^ 142,141.25 

Jnly  1,  1890,  ontetanding  liabilities :J49.33 

42,4a 

July  1,  1890,  balance  available 4,92: 

Amount  appropriated  i>y  act  of  September  19,1890 180,  OOC 

Amount  available  for  fiscal  year  ending  June  30,  1891 184, 927. 


1 


Amount  (estimated)  required  for  completion  of  existing  project 1,674,000. 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18(36  and  1867. 

(See  Appendix  G  G  3.)      * 

4.  Operating  and  keeping  in  repair  the  locks  anA  dams  on  KesJbiiff^ 
RiveTy  Kentucky.^-The  first  allotment  for  this  work  was  for  the  ftse 
year  ending  June  30,  1885,  at  which  time  only  foar  locks  could  be  ope 
ated ;  these  required  extensive  repairs  at  the  time,  and  the  dams  ac 
approaches  were  in  a  more  or  less  dilapidated  condition. 

The  atpount  expended  to  June  30, 1889,  was  $240,855,  and  resalti 
in  reopening  Loc;k  No.  5  and  placing  the  other  locks  and  dams  to 
serviceable  condition,  the  building  of  guide- walls  and  approaches,  tl 
construction  of  one  double  and  five  single  lock-keepers'  dwellings,  ai 
in  grading,  paving,  and  draining  grounds  about  the  locks. 

The  amount  expended  during  the  fiscal  year  ending  June  30,189 
was  $53,095.76.  This  amount  was  expended  in  the  construction  of  a  nc 
dredge-boat  of  the  Osgood  pattern ;  two  dump-scows,  and  in  genei 
repairs  to  the  locks  and  dams,  etc.,  besides  keeping  the  river  clear 
snags. 

The  amount  estimated  for  operating  and  care  of  the  locks  and  dai 
on  this  river  for  the  fiscal  year  ending  June  30, 1891,  is  $48,653.75. 

(See  Appendix  G  G  4.) 

5.  lAcking  River^  Kentucky^  from  Farmer's  to  West  Lfftcrfy.^-Tl 
stream  was  criginally  much  obstructed  by  logs,  snags,  rocks,  and  lea 
ing  trees,  as  well  as  by  fish-dams  constructed  by  private  parties. 

The  project  for  the  improvement  was  adopted  in  1888,  and  provid 
for  removing  the  rocks,  snags,  and  bowlders  from  the  river-bed. 

The  amount  exi^ended  to  June  30,  1889,  was  $792.51,  and  resulted 
procuring  a  suitable  outfit  for  the  work,  and  in  removing  the  most  p 
nounced  obstructions  for  a  distance  of  22  miles  above  Farmer's,  ar 
which  the  working  party  proceeded  to  West  Liberty  to  work  dov 
stream.  - 

During  the  fiscal  year  ending  June  30, 1890,  $2,075.41  were  expend 
which  resulted  in  removing  a  large  number  of  snags,  rocks,  etc.,  wh. 
had  formed  the  most  serious  obstructions  to  navigation  and  rafting. 

Jnly  1, 1889,  amount  available $2,202 

July  1, 1890,  amount  exi>ended  during  fiscal  year,  exclusive  of  liabilities 
outefeandiug  July  1, 1889 2,075 

July  1,  1890,  balance  available «.  13^ 

Amount  appropriated  by  act  of  September  19, 1890 3, 00^ 

Amount  available  for  fiscal  year  ending  June  30, 1891 3, 13$ 


*  The  change  in  amouAt  available  from  that  reported  July  1, 1889,  has  been  ne 
sary  owing  to  records  showing  amount  **  In  Treasury"  as  Aye  dollars  less  th» 
MctdaJJy  was  on  abdve  date. 
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iAmoaot  (eatimated)  required  for  completion  of  existing  project fll,680.00 
Sflbmitted  in  compiiaDce  witb  requirements  of  sectioDS  2  of  river  and 
harbor  acts  of  1866  and  1^67. 

(See  Appendix  G  G  5.) 

6.  Big  Sandy  River^  West  Virginia  and  Kentucky. — When  the  United 
States  coDimenoed  improving  this  stream  it  and  its  tbrks  were  much 
obstrocted  by  rocks,  bars,  logs,  snags,  and  leaning  trees.  During  the 
low-water  season  navigation  was  practically  suspended. 

The  present  approv^  project  was  adopted  in  1878,  and  provided  for 
improying  the  push-boat  and  rafting  facilities  of  the  river  and  forks  by 
removing  obstructions,  etc.  This  was  modified  in  1880,  to  secure  slack- 
water  navigation  by  the  construction  of  a  test  lock  and  dam  near  Louisa, 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1889,  $242,298.98 
bad  been  expended,  resulting  in  the  completion  of  the  masonry  of  the 
lock  and  abutment,  the  partial  completion  of  the  lock-gates  and  wickets, 
and  the  removal  by  blasting  of  2,000  cubic  yards  of  rock  from  the  lower 
approach  to  the  lock  and  placing  it  behind  the  abutment.  The  upper 
approach  was  also  completed. 

The  forks  had  been  cleared  of  obstructions  for  a  distance  of  86  miles 
on  the  LAvisa  Fork  and  100  miles  on  the  Tug  Fork,  and  the  main  river 
to  the  Ohio  had  also  been  cleared  out 

DoriDg  the  fiscal  year  ending  June  30, 1890,  $8,028.38  were  expended, 
which  resulted  in  the  completion  of  the  lock-gates,  wickets,  and  movable 
dam  in  the  head  bay,  together  with  the  machinery  for  operating  the 
lock-gates  and  wickets  and  the  driving  of  100  piles  for  the  dam.  As 
there  was  no  money  available  for  the  improvement  of  the  forks  nothing 
waa  done. 

%  1,1^89, amount  available 123,201.02 

<^Ql7 1,1890,  amount  expended  durinj;  fiacal  year,  exclusive  of 

liabilitiea  outstanding  July  1,1889 f7,998.38 

%  1,1890,  outstanding  liabilities 30.00 

8. 028. 38 

%  1, 1890,  balance  available 15,172.64 

^not  appropriated  by  act  of  September  19, 1890 31,000.00 

^ont  available  for  fiscal  year  ending  June  30, 1891 46, 172. 64 

SAmoant  (estimated)  required  for  completion  of  existing  project 145. 31 

^■^binitted  in  compliance  with  requirements  .of  sections  2  of  river  and 
bftrbor  acts  of  1866  and  1H67. 

(See  Appendix  G  G  6.) 

7.  OuyandoUe  River,  West  Virginia. — ^This  stream  was  originally 
^^ch  obstructed  by  snags,  logs,  leaning  trees,  the  remains  of  old  dams, 
^^^Riill-dams  owned  by  private  parties  which  required  removal. 
..The  project  for  the  improvement  was  adopted  in  1878,  and  provided  for 
^"C  removal  of  existing  obstructions,  natural  and  artificial,  so  as  to  form 
*  channel  30  feet  wide,  with  a  least  depth  of  18  inches,  during  five 
^ODths  of  the  year,  and  extending  up  the  river  a  distance  of  122  miles 
"t)ni  the  Ohio. 

.Up  to  the  close  of  the  fiscal  year,  ending  June  30, 1889,  $12,500  had 
f^n  expended,  which  resulted  in  the  partial  improvement  of  the  river 
^9^ a  distance  of  119  miles;  but  many  of  the  worst  obstructions,  con- 
sisting of  mill- dams,  etc.,  still  remain,  as  they  were  owned  by  private 
Parties. 
During  the  fiscal  year  ending  June  30,  1890,  $1,873.45  were  ex- 
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pended  and  resulted  in  clearing  out  a  large  number  of  snags,  bowld 
and  trees,  besides  deepening  the  water  through  Rogers'  dam  and 
many  of  the  shoals.  Five  mill-dams  will  have  to  be  removed,  at  a  c 
of  910,000  to  complete  the  improvement. 

Jnly  1,  1889,  amount  available |2,00( 

July  1,  1890,  amoant  expended  during  fiseal  year,  exclusive  of  liabilitiee 
outetandingJnlyl,  18d9 1,871 

Joly  1,  1890,  balance  available 19( 

Amount  appropriated  by  act  of  September  19,  lvS90 2,00( 

Amount  available  for  fiscal  year  ending  June  30,  1891 • 2, 12( 

'    (See  Appendix  G  Q  7.) 

8.  Little  Kanawha  River^  West  Virginia. — ^This  river,  at  the  time 
provements  were  commenced   by  the  United  States,  was  much 
structed  by  logs,  snags,  leaning  trees,  etc.,  above  that  portion  c 
trolled  by  the  Little  Kanawha  Navigation  Company. 

The  original  project  adopted  in  1876  was  for  the  removal  of  Bea 
and  Nailor  Bend  rocks,  and  for  cleaning  out  snags  and  /alien  in 
This  was  modified  in  1880  by  the  adoption  of  an  additional  project 
the  construction  of  a  lock  and  dam  2  miles  above  Burning  Sprin 
W.  Va. 

Up  to  June  30, 1889,  $161,199.09  had  been  expended. 

At  that  date  the  river  above  that  portion  covered  by  the  slackwa 
system  was  in  fair  condition  for  rafting  logs,  but  no  benefits  to  navi, 
tion  had  resulted  from  the  amount  expended  on  the  lock  and  dam,  i 
can  any  be  expected  until  they  are  completed. 

During  the  fiscal  year  ending  June  30, 1890,  $8,676.87  were  expend* 
and  resulted  in  the  completion  of  the  lock-walls  and  a  lock-keepc 
dwelling. 

Jnly  1,  1889,  amonnt  available • |9, 67£ 

July  1,  1890,  amount  expended  dnring  fiscal  year,  ezclnsiye  of 

liabilities  outatanding  Jnly  1, 1889 $8,646.87 

July  1, 1830,  outstanding  liabilities 30.00 

8,676 

Jnly  1,  1890,  balance  ay ailable 999 

Amonnt  appropriated  by  act  of  September  19, 1890 40,000 

Amount  available  for  fiscal  year  ending  June  30,  1891 40,999 

(See  Appendix  G  G  8.) 

9.  Buokhannon  Biver^  West  Virginia, — This  stream  was  originally 
obstructed  by  rocks  and  log  jams  that  timber  could  be  floated  oat  oi 
on  a  12  feet  rise. 

The  project  for  its  improvement,  adopted  in  1884,  provides  for 
formation  of  a  rafting  channel  24^  miles  long,  with  a  minimum  widtl 
30  feet. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1889,  $3,959.92  1 
been  expended,  resulting  in  clearing  the  channel  for  about  14^  mi 
so  that  logs  could  be  floated  over  this  portion  on  a  5  feet  rise. 

During  the  flscal  year  ending  «Tune  30,  1890,  $495.68  were  expend 
which  resulted  in  removing  1,106  cubic  yards  of  rock  and  three 
jams. 

The  river  is  not  used  now  for  rafting  purposes,  as  a  railroad  has  b 
built  along  it  to  the  timber  country. 
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JiJly  1,  1889,  aoiount  available    $540.08 

Ju^y  1, 1890,  amoant  expended  daring  fiscal  year,  exclosiTe  of  liabilities 
outstanding  J  nly  1, 1«80 496.68 

July  U  1890,  balance  available 44,40 

Amount  appropriated  by  act  of  September  19,  1890 1,000.00 

Amoont  available  for  fiscal  year  ending  June  30,  1891 1, 044. 40 

(6ee  Appendix  G  G  9.) 

LAKE    HARBORS    AND    RIVERS. 
IMPROVEMENT  OF  HARBORS  ON  LAKE   SUPERIOR. 

Officer  in  charge,  Maj.  James  B.  Qainn,  Gorps  of  Engineers,  with 
Lieat  G.  W.  Goethals,  Corps  of  Engineers,  under  his  imm^ate  orders, 
from  September' 2  to  18, 1889,  and  Lieut.  G.  D.  Fitch,  Corps  of  Engi- 
neers, under  his  immediate  orders  since  November  6, 1889  j  Division 
Engineer,  Col.  O.  M.  Poe,  Corps  of  Engineers. 

1.  Harbor  at  Orand  Marain^  Minnesota, — This  small  natural  basin 
was  not  of  sufficient  depth  or  adequately  sheltered  for  the  purposes  of 
general  commerce,  and,  as  it  was  essential  to  have  a  harbor  of  refuge 
at  this  locality,  it  was  proposed  to  provide  the  requisite  shelter  by 
Elding  a  pier  out  from  Mayhew's  Point,  and  to  secure  the  necessary 
depth  of  water  by  dredging. 

A  little  dredging  was  done  in  1879,  and  work  on  the  pier  commenced 
101880. 

The  available  anchorage  area  having  full  16  feet  depth  is  at  present 
15.1  acres,  an  increase  of  more  than  3  acres  duriug  the  year  just  closed. 
The  qnantity  of  material  dredged  during  the  year  was  47,927.6  cubic 
yards.   The  pier  is  350  feet  long  and  in  fairly  good  condition. 

The  total  expenditure  to  June  30,  1890,  was  $93,675.49. 

The  amount  expended  during  the  fiscal  year  was  $711.12. 

%  1. 1889,  amount  av»ila^»l6 ♦2,0a5.G3 

^^^y  1, 1>)90,  amount  expended  during  fiscal  year,  ezclnsi ve  of  liabilities 
ontrtanding  July  1,1889 711.12 

J«ly  1. 1890,  balance  available - 1,324.51 

^^wwBt appropriated  by  act  of  September  19,1890 fiO.OOO.OO 

^QDt  available  for  fiscal  year  ending  June  30,Ji891 51,324. 51 

(See  Appendix  B  H  1.) 

'I  Harbor  at  Aga,te  Bay^  Minnesota, — This  is  a  shipping  port  for  iron 
9^  and  when  th^  bres^kwater  piers  are  bni,lt  will  form  a  harbor  of 
Te%^.    It  is  27  miles  ea^t  of  Pulutb* 

The  project  for  the  improyement  of  this  ha>rbor  was  adopted  \\\  1887, 
^d  contemplates  the  erection  of  two,  piers  p];'ojecting  from  the  head- 
iaods  of  the  bay  and  inclosing  about  lQ9i  acres  of  water  area.    T^o 

•  ?^«teni  pier  is  to  be  1,000  feet  long  and  the  wea^tem  ojae  900, feet.  Work 
upon  the  east  pier  was  commenced  in  188.7,  and  to  the  400  fe^t  built 
that  year  there  was  added  150  feet  last  year,  making  a  total  of  550  feet 
of  pier  completed  to  date  at  a  cost  of  935,519.79. 

The  aa^o;^nt  expended  during  the  year  ending  June  30,  1890,  was 
#1,299.70. 

*  The  beneticial  effects  of  the  work  done  i^re  greater  than  were  antici- 

EJS^liO 16 
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pated,  the  tianquillity  of  tbe  harbor  has  been  greatly  aagmented,  and 
vessels  are  no  longer  obliged  to  pat  to  sea  daring  storms,  bat  can  find 
safety  ander  the  shelter  of  the  breakwater. 

July  1,  1889,  amount  available $3,279.91 

July  If  1890,  amount  expended  during  fiscal  year,  exclosiye  of  liabilities 
outstanding  July  1,  1889 1,299.70 

July  1,  1890,  balance  available.. 1,980.21 

Amount  appropriated  by  act  of  September  19,  1890 ^ 25, 000. 00 

Amount  available  for  fiscal  year  ending  J  une  30,  1891 26, 980. 21 


\ 


Amount  (estimated )  required  for  completion  of  existing  project 181, 708. 00 

Subn^itt-ed  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  H  2.) 


3.  Harbor  at  Duluth,  Minnesota. — The  original  project  for  the  improve* 
ment  of  the  harbor,  adopted  in  1871,  consisted  of  a  breakwater  in  Lake 
Superior,  oatside  of  Minnesota  Point,  in  continaation  of  one  already  com- 
menced by  the  Northern  Pacific  Railroad  Company.  This  breakwater 
was  destroyed  by  a  storm  in  1872  and  abandoned.  In  1873  Congress 
provided  for  maintaining  the  canal  throngh  Minnesota  Point,  which  had 
been  constructed  by  the  city  of  Duluth,  and  for  dredging  channels  ioL 
Superior  Bay  to  the  Duluth  docks. 

Work  under  this  project  was  continued  until  1881,  at  which  time  thi 
piers  of  the  canal  had  been  repaired  and  somewhat  extended,  a  harbo^^ 
basin  dredged  of  moderate  capacity,  and  a  narrow  channel  dredgeci^ 
in  Superior  Bay  from  Duluth  to  deep  water  at  Connor^s  Point.    Tb 
amount  expended  under  this  project  was  $270,C51.81. 

The  present  project  was  adopted  in  1881  and  modified  in  1884  ai 
188S,  the  object  being  to  preserve  the  piers  bordering  the  canal,  dredj 
iug  an  inner  harbor  to  accommodate  vessels  drawing  16  feet  of  wat 
channel  parallel  with  the  Park  Point  dock  line  100  feet  wide,  chani 
east  of  Bice's  Point  200  feet  wide  and  17  feet  deep,  and  channel 
north  shore  of  St.  Louis  Bay  200  feet  wide,  17  feet  deep. 

The  amount  expended  under  present  project  to  June  30,  1890,  y^^a 
J267,881.N9,  and  has  resulted  in  increasing  the  dredged  area  of  harL  -vi 
basin  to  about  104  acres,  exclusive  of  private  dredging,  removing  sho^.^sa/< 
from  area  previously  dredged,  giving  the  whole  dredged  basin  a  m^Kioi 
mum  depth  of  16  feet,  deepenipg  the  Blast  Furnace  Channel  to  a  1  "mke 
depth,  maintaining  the  canal  piers  and  commencement  of  channels  ^^-A«t 
of  Rice's  Point  and  on  North  shore  of  St.  Louis  Bay. 

Work  during  the  year  just  closed  consisted  in  dredging  channel  ^^at 
of  Bice's  Point,  about  50  feet  wide  and  16  feet  deep,  making  pre&^t 
length  of  channel  about  5,040  feet,  and  dredging  channel  on  north  sls-oro 
of  St.  Louis  Bay  from  40  to  45  feet  wide  and  14  feet  deep,  making  ^e 
present  length  of  channel  about  12,900  feet.  The  amount  of  matdX'ial 
excavated  from  former  channel  was  107,981.3  cubic  yards,  and  from  the 
latter  118,083.8  cubic  yards. 

.The  canal  piers  are  in  a  decrepit  condition,  and  the  entire  work  n&^^^ 
to  be  replaced  with  an  improved  and  permanent  structure. 

The  harbor  basin  and  connecting  channels  will  eventually  reqtii^^ 
deepening  to  22  feet.  The  channels  recently  commenced  should  be  ooiz'' 
pleted  at  an  early  date,  both  for  the  accommodatiou  of  comm.erce'an^ 
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aB  amaiter  of  economy.    The  rating  depths  in  the  portions  of  the  har- 
bor dredged  by  the  United  States-are— 

Feet. 

In  canal J 17 

In  the  iDner  basin  or  harbor 16 

In  BlasS  Famace  Channel  to  a  point  opposite  Elevator  E 16 

From  point  opposite  Elevator  £  throngn  dredged  channel  along  east  side  of  Rice's 

Point  to  the  St.  Louis  River 12 

In  channel  on  north  shore  of  St.  Lonis  Bay  for  a  distance  of  about  12,900  feet 14 

In  new  channel  east  of  Rice's  Point  for  a  distance  of  about  5,040  feet 16 

Jnlyl,18a>,  amount  available fl7,3:«).42 

July  1,  \SiOf  amount  expended  during  fiscal  year,- exclusive  of 

liabilitiea  outstanding  July  1,  1889 ^ $3,314.50 

Jnlv  1,  IH90,  outstanding  liabilities 250.42 

3,564.92 

July  t,  1890,  balance  available 13,765.50 

AiuuQtitappropriatedby  act  of  September  19,  1890 100,000.00 

AmoDDt  available  for  fiscal  year  ending  June  30, 1891 j 113, 765. 50 

■  ■     »  II 

i  Amount  (estimated)  required  for  completion  of  existing  project 224, 526. 00 

'    {^bmitted  In  complislnce  with  requirements  of  sections  2  of  river  and 
(   barber  acts  of  1866  and  1867. 

(See  Appendix  U  H  3.) 

i  Harbor  at  Superior  Bay  and  Saint  Louis  Bay^  Wisconsin — Originally 

||b«natnra)  entry  to  Superior  Bay  was  obstructed  with  shifting  bars 

^mg  at  most  but  9  feet  depth  of  water  over  them.    The  citizens  of 

^operiur  attempted  to  remedy  this  by  constructing  piers  to  confine  the 

^utflowing  waters  of  the  bay,  and  this  work  was  taken  up  by  the  United 

States  in  1867,  and  has  successfully  maintained  since  then  a  ruling  depth 

^t  IG  feet  between  the  piers. 

7b6  piers  are  350  feet  apart,  and  a  good  deal  of  dredging  has  been 
l^ccessary  to  obtain  the  required  depth  between  them,  and  the  channels 
lading  to  Connor's  Point  and  the  Quebec  Dock,  and  a  new  connecting 
'^hanuel  in  St.  Louis  Bay.  The  original  project  of  1867  has,  there- 
?^fe,  been  modified  from  time  to  time  to  meet  the  needs  of  the  rapidly 
increasing  capacity  of  the  vessels  visiting  this  port,  the  last  modifica- 
^on  being  liiade  by  act  of  Congress  approved  August  5,  1886,  which 
^ka  improvement  of  channel  in  St.  Louis  Bay. 

In  carrying  out  the  original  project,  with  modifications,  there  has 
^D  expended  to  date  the  sum  of  $495,046.59. 

^iie  expenditure  of  $37,670.15  last  year,  including  amount  covered  by 
l^tiracts  and  liabilities  July  1,  1889  ($34,914.18),  was  made  in  dredg- 
^^^Wi\  cubic  yards  of  material  from  the  main  channel  in  Superior 
^Sy  3.S,428f  cubic  yards  from  the  Quebec  Dock  Channel,  and  84,285f 
^^>c  yards  from  the  St.  Louis  Bay  Channel. 
Q^he  entry  piers  need  extensive  repairs,  particularly  the  superstruct- 
'iw*  '^^'^  beach  protection  is  intact  though  insufficient.  The  entry  and 
^^ged  channels  have  full  16  feet  depth. 


]l\^  1,1889,  amount  available $18,593.18 

1 2^  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

Jo  i^^»l«ties  outstanding  July  1,  1889 |2,542.64 

*^  1, 1890,  outstanding  liabilities 213.33 

2,755.97 

j^i^  1, 1890,  balance  available 15,837.21 

^=^tint appropriated  by  act  of  Septemberl9,  1890 65,000.00 

^^^^ttnt  available  for  fiscf  1  year  ending  June  30, 1891 80, 837. 21 


244         REPORT   OP   THK   CHIEF   OF   ENGINISERS,  U.  8.  ARMY. 


\ 


Amonnt  (estiiuated)  required  for  completion  of  ezistiug  project $226,736 

Submitted  in  compliance  ^ith  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  U  4.) 

5.  Harbor  at  Ashland^  Wisccnsin, — Ashland  Harbor  is  located  at  1 
bead  of  Cbequamagon  Bay,  and  originally  had  no  protection  from  1 
waves  which  rolled  into  the  bay  or  from  the  waves  generated  witl 
the  bay  itself  by  storms. 

A  project  for  the  construction  of  a  breakwater  8,000  feet  long  not 
east  of  the  town,  and  for  dredging  a  channel  in  front  of  the  wharvei 
thecity  to  accommodate  vessels  drawing  10  feet  of  water  was  approv. 
but  was  modified  in  18S9  so  as  to  provide  for  a  pile  and  slab  pier  4,< 
feet  long.  This  breakwuter  was  completed  as  far  as  contemplated 
1889.  It  is  now  being  repaired,  audthe  slab  filling  brought  up  to  t 
level  in  those  places  where  it  had  settled.  These  repairs  will  be  coi 
pleted  early  in  July  from  funds  remaining  on  hand. 

The  amount'expeoded  during  the  year  was  $10,075.42. 

The  total  amount  expended  under  approved  project  to  date  wi 
$66,398.73. 

The  breakwater,  though  of  insufficient  length  to  give  full  protecti( 
to  all  the  wharves  of  the  city,  has  nevertheless  had  a  marked  influeo* 
in  improving  the  tranquility  of  the  harbor. 

July  1,  1889,  amount  available $26,176. 

July  1,  1H90,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 |3,963.25 

July  1,  1890,  outstanding  liabilities 6,112.17 

10,075. 

July  1, 1890,  balance  available 16,101. 

Amouu  t  appropriated  by  act  of  September  19, 1890 60, 000. 

Amount  available  for  fiscal  year  ending  June  30, 1891 76,101. 

i  Amonnt  (esti mated)  required  for  completion  of  existing  project .30, 000. 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(      harbor  acts  of  1866  and  1867. 

(See  Appendix  H  H  5.) 

6.  Harbor  at  Ontonagon^  Michigan, — The  entrance  to  Ontonag 
River,  which  forms  the  harbor,  had  but  7  feet  depth  in  1867,  at  whi 
time  the  project  for  securing  12  feet  depth  by  building  parallel  piers 
either  side  of  the  mouth,  extending  to  the  ISfoot  curve  of  depth  in  La 
Superior,  and  dredging  a  channel  between  the  piers,  was  adopted. 

The  west  pier  has  reached  a  length  of  2,675  feet,  and  is  very  nea; 
out  to  the  18-foot  curve  of  depth,  as  proposed.  But  this  curve  has  \ 
vauced  in  the  meantime,  owing  to  the  very  considerable  volume  of  sa 
carried  into  the  lake  by  the  river,  and  since  it  appears  probable  tl 
the  advance  of  the  bar  will  keep  pace  with  the  extension  of  the  pie 
unless  a  very  considerable  extension  is  made  at  once,  a  considerati 
scarcely  to  be  expected,  it  does  not  appear  that  economic  consideratio 
would  justify  any  further  extension  of  the  piers  at  present.  The  ei 
pier  is  2,315  feet  in  length. 

For  a  time  it  seems  that  better  resnlts  will  be  secured,  after  the  pi< 
are  put  in  repair  and  the  superstructures  to  outer  cribs  of  west  piert 
finished,  by  dredging  across  the  bar  after  each  spring  freshet. 

During  the  fiscal  year  the  west  pier  has  had  three  SOfoot  substru 
ure  (Tibs  added  to  it,  the  superstructures  to  the  three  cribs  of  west  p 
and  one  crib  of  east  pier,  sunk  in  1887,  completed,  and  some  gene 
repairs  made  to  the  superstructure  of  the  remainder  of  the  piers.    I 
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diaonel  betw^een  the  piers  has  a  depth  of  12  feet ;  on  the  bar  the  depth 
is  not  80  great. 

,    The  amoaut  exiiended  daring  the  fiscal  year  jast  closed  was  $614.15» 
The  total  cost  of  the  improvement  to  date  is  $296,157.89. 

Jaly  1, 1889,  amonnt  available |2,556.2G 

Joljl,  li:^,  anionut  expeuded  during  fiscal  year,  exolumve  of  liabilities 
ooUUnding  July  1,  1889 * 614.15 

iB]yl,1890,  balance  available 1.942.11 

Affloant  appropriated  by  act  of  September  19,  1890 10;000.00 

AmooDtaTailable  for  fiscal  year  ending  Jnue  30,  1891 11,942.11 

#  

( Aoonnt  (estimated)  required  for  completion  of  existing  project...^,. ..     55,670.00 
<3obmitted  in  omnpliance  with  requirements  of  seotious  2  of  river  and 
(   barbor  acts  of  18t)6  and  1867. 

(See  Appendix  H  H  6.) 

7.  Eagle  Harbor^  Michigan. — Previous  to  the  Improvement  of  Eagle 
Harbor  the  entrance  was  obstracted  by  a  rocky  reef,  with  8^  feet  of 
vater  over  the  shoalest  part. 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  1866, 
and  modified  in  1868,  1874,  and  1878.*  The  plan  m  finally  carried  out 
consisted  in  blasting  and  dredging  tliroui^h  the  rocky  ledge  a  channel 
I30fect  wide  and  14  feet  deep,  and  marking  it  by  two  guiding-cribs, 
one  ou  each  side  of  the  channel,  and  the  removal  of  a  number  of 
botiders. 

The  amonnt  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1^,  was  $94^513.67,  and  has  resulted  in  carrying  out  the  above  project, 
tbe  work  having  been,  completed  in  1879  and  meeting  the  present  de- 
mands of  commerce. 

No  appropriation  is  askeil  for  this  harbor,  as  the  funds  available  will 
probably  be  sufficient  to  keep  the  work  in  good  order  for  several  years 
iooger. 

Hi,  18^,  amount  available |2,486.33 

%  1, 1890,  balance  available 2,486.33 

(See  Appendix  H  H  7.) 

^»  Harbor  at  Marquettej  Michigan. — Originally  this  harbor  afforded 
no  protection  to  vessels  from  the  easterly  or  northeasterly  storms,  and 
in  1866  a  project  was  approved  for  the  construction  of  a  breakwater 
<^nposed  of  cribs  filled  with  rock,  and  projecting  from  the  shore  into 
the  bay  a  distance  of  2,000  feet  This  pier  was  finished  practically  as 
projected  in  1875. 

Since  its  commencement  extensive  repairs  have  been  made  to  the 
^perstrnctnre,  and  last  fall  a  severe  storm  seriously  damaged  this 
Pftit    It  wskA  repaired  at  a  cost  of  $5,062.74. 

As  the  timber  composing  the  superstructure  has  been  in  place  far 
^Qger  than  supposed  probable,  it  is  essential  that  it  be  replaced  by 
•oore  durable  material.  A  project  for  a  concrete  superstructure  was 
approved  in  February,  1890.    Its  estimated  cost  is  $149;454.36. 

In  the  river  and  harbor  bill  of  August  11, 1888,  provision  was  made 
fofthe  extension  of  the  breakwater.  The  estimated  cost  of  the  1,000 
feet  of  proposed  extension  is  1 121,000.  Last  summer  work  upon  the 
'«t  180  feet  of  this  extension  was  commenced,  but  owing  to  the  vio- 
fence  of  storms  towards  the  end  of  the  season,  before  the  work  was 
toi^hed,  a  greater  portion  of  the  crib  substructure  was  ruined.  There 
iras  finished  but  60  feet  of  crib- work  and  180  feet  of  riprap  foundation. 
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The  amoant  expeaded  dariag  the  fiscal  year  ending  Jane  30,  U 
was  $6,138.22. 
The  total  cost  of  the  work  to  dat«  is  $347^579.62. 

July  1,  1889,  amount  available.. fl2,78t 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  ontstanding  July  1,  1889 $5,98a22 

July  1,  1890,  ontst^ndinK  liabilities 150.00 

e,m 

July  1,  1890,  balance  available .6,654 

Amount  appropriated  by  act  of  September  19,  1890 40,  CM 

Amount  available  for  fiscal  year  ending  June  30, 1891 46, 654 


{Amount  (estimated)  required  for  completion  of  existing  and  proposed 
project 230,45^ 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  H  8.) 

9.  Harbor  of  Refuge  at  Grand  Marais^  Michigan, — ^Originally  the 
trance  to  this  harbor  was  obstructed  by  a  bar,  having  but  abont  6  i 
depth  of  water  upon  it. 

The  project  for  its  improvement,  adopted  in  1881,  has  for  its  obje< 
deep  and  safe  channel  into  the  harbor^  making  it  a  harbor  of  refu 
This  object  is  to  be  attained  by  building  parallel  piers,  projecting  i 
the  lake,  and  dredging  out  a  channel  between  them,  connecting  the  d( 
water  of  the  lake  with  that  of  the  harbor. 

The  proposed  length  of  each  pier  was  1,800  feet.  The  west  pier  I 
now  reached  a  length  of  1,456.58  feet,  and  the  east  pier  853  feet. 

A  channel  150  feet  wide  and  17  feet  deep  was  dredged  ont  between  t 
piers,  but  as  the  sand  was  the  height  of  the  superstructure,  it  was  n 
expected  to  remain  open.  No  accession  of  sand  ha^  taken  place,  i 
though  the  deep  channel  has  shoaled  until  it  has  but  from  7  to  9  fe 
depth.  This  is  better  than  was  anticipated,  and  indicates  that  forti) 
dredging  may  be  proceeded  with  safely. 

The  amount  expended  during  the  present  fiscal  year  was  $3,150.' 
and  dhriug  this  period  75,392.7  cubic  yards  of  material  have  been: 
moved  from  the  channel,  656  feet  of  superstructure  has  been  added 
the  west  pier,  and  553  feet  to  the  east  pier. 

The  total  amount  expended  under  approved  project  to  June  30, 19 
was  $179,571.78. 

July  1,1889,  amount  available .$4,82^ 

July  1, 1890,  amount  exptiuded  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1889. $3,102.05 

July  1,1890,  outstanding  liabilities 48.70 

3,15C 

July  1, 1890,  balance  available 1,67^ 

Amount  appropriated  by  act  of  September  19, 1890 :....    22,36( 

Amount  available  for  fiscal  year  ending  June 30, 1891 24,02t 


1 


Amount  (estimated)  required  for  completion  of  existing  project 246, 40( 

Submitted  in  compUapce  with  requirements  of  sections  s  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  H  9.) 

10.  Establishment  and  maintenance  of  harbor  lines  in  Portage  I^ 
Michigan, — Pursuant  to  the  authority  granted  by  Congress,  by  ac 
August  5, 1886,  harbor  lines  were  established  at  Portage  Lake,  Mi 
gau. 
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Somd  of  the  stamp-milis  ooDtinae<l  to  deposit  tlielf  refuse  it*  the  lake 
after  the  harbor  lines  were  established. 

Preparatory  to  commeDciug  proceedings  against  the  mill-owners,  the 
United  Btat€8  District  Attorney  for  the  western  district  of  Michigaa 
asked  to  be  supplied  with  certain  assistance  and  information,  and  ac- 
cordingly a  reexamination  of  Portage  Lake  was  made  in  November, 
1889,  and  the  resnlts  supplied  to  the  United  States  District  Attorney  in 
Dumber,  1889. 

(See  Appendix  H  H  12.) 

EXAMINATIONS  AND  SURVEYS  FOB  IMPROVEMENT,  TO  COMPLY  WITH 
BBQUIBEMENTS  OP  RIYER  AND  HARBOR  ACT  OF  AUGUST  11,  1888. 

It  appearing  from  the  preliminary  examination  made  by  the  local 
engineer  that  the  following  localities  are  worthy  of  improvement,  and 
the  public  necessity  therefor  being  apparent  from  the  facts  and  reasons 
reported,  which  are  concurred  in  by  the  Chief  of  Engineers,  Major 
Qoinn  was  charged  with  and  completed  their  survey,  the  results  of 
which  were  transmitted  to  Congress  and  printed  in  Ex.  Doc's,  of  the 
Fifty-first  Congress,  first  session. 

1.  Minnesota  Pointy  at  Superior^  at  the  west  end  of  Lake  Superior ^  Wis- 
wm%^  to  ascertain  whatj  if  anything^  should  be  dJbne  to  preserve  the  same 
from  the  inroads  of  the  lake  and  for  the  protection  of  the  harbor. — Printed 
tt  House  Ex.  Doc.  51.    (See  also  Appendix  H  H  10.) 

2.  Duluth^  Minnesota. — Printed  as  House  Ex.  Doc.  217.  (See  also 
Appendix  H  H  11.) 

ttPBOVEMENT  OF  HABBOBS  OF  THE  WEST  SHOBB  OF  LAKE  MICHI- 
GAN NOBTH  OF  WAUKEGAN,  ILLINOIS — DIPBOVEMENT  OF  FOX  AND 
WISCONSIN  BIVEBS. 

Officer  in  charge,  Maj.  C.  E.  L.  B.  Davis,  Corps  of  Engineers,  with 
I^i^Qt  G.  D.  Fitch,  Gorps  of  Engineers,  nnder  his  immediate  orders 
until  November  5, 1889,  and  with  Lieut.  H.  E.  Waterman,  Corps  of  En- 
gineers, ander  his  immediate  orders  since  October  10;  1889 ;  Division 
Engineer,  Col.  O.  M.  Poe,  Corps  of  Engineers. 

!•  ^ianistique  Harbor j  Michigan.^^The  natural  channel  of  entrance  to 
tbemoath  of  the  Manistiqne  Liiver  was  7  feet  deep.  By  private  ent^r- 
Pnse  3,000  feet  of  slab-piers  had  been  built  at  the  mouth  of  the  river 
^  a  channel  dredged  to  10  feet  before  any  appropriation  had  been 
•nade  by  the  Government. 

The  project  for  the  improvement  of  the  harbor  was  adopted  in  1880, 
^d  consisted  in  dredging  between  the  piers  built  by  the  Chicago  Lum- 
nering  Company,  increasing  the  depth  of  the  channel  to  12  feet  for  a 
▼Wft  of  160  feet. 

By  the  acts  of  1880  and  1881  the  sum  of  96,000  was  appropriated  for 

lifi  harbor  in  order  to  dredge  a  channel  between  the  private  piers  of 
fte  above-mentioned  dimensions.    Dredging  was  done  to  the  amount 
of  11,780  cubic  yards  at  a  cost  of  $2,989.21,  and  work  was  then  sus- 
pended in  consequence  of  the  refusal  of  the  company  controlling  the 
harbor  to  rectify  their  pier-lines  when  rebuilding  the  same. 

Darng  the  fiscal  year  ending  June  30,  1890,  $256.03  was  expended 
in  Mnrveying  the  harbor. 
Ifo  work  has  been  done  since  work  was  suspended  in  1881. 
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Jnly  I,  1^9,  araoant  available $3,1^1 

July  1,  1890,  amount  expebded  daring  fiscal  year,  exclusive  of  liabilities 
outstiinding  July  1,  1889 25€ 

Jnly  1,  1890,  balance  available 2,845 

(See  Appendix  III.) 

2.  Cedar  Biver  Harbor^  Michigan.-^Frevions  to  improvement  t 
mouth  of  Cedar  Elver  was  175  feet  wide  and  8  to  10  feet  deep  witii 
3-foot  bar  in  front. 

Improvements  bad  been  made  by  private  parties  prior  to  the  coi 
mencement  of  Government  work. 

The  project  of  improvement  was  adopted  in  1883,  with  a  raodiflcatic 
in  the  direction  of  the  piers  in  1884,  the  object  being  to  afford  au  e: 
trance  channel  of  navigable  width  and  14  feet  in  depth. 

Up  to  June  30,  1889,  there  had  been  expended  $27,664.08,  resoltic 
in  the  construction  of  two  pile-piers  754  and  301  feet  long  respective! 
in  contiuuation  of  the  slab-docks  built  by  private  enterprise,  and 
channel. that  in  October,  1885,  was  50  feet  wide  and  13  feet  deep  ai 
100  feet  wide  for  a  depth  of  11  feet. 

During  the  fiscal  year  ending  June  30,  1890,  $46.95  have  been  e 
pended  in  sounding  and  contingent  expenses,  but  no  work  of  improv 
ment  has  been  carried  on  since  the  close  of  the  season  of  1885. 

Soundings  taken  in  May  of  the  present  year  show  a  channel  of  1 
12,  and  13  feet,  with  corresponding  widths  of  60, 40,  and  20  feet,  doul 
less  due  to  dredging  by  private  parties. 

July  1,  1889,  amount  available |a,33& 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1889 4S 

July  1.  1890,  balance  available 2,288 


1 


Amount  (estimated)  required  for  completion  of  existing  project ..106,  OOO 

Submitted  in  compliance  with  requirements  of  sections  2  oi  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1  2.) 

3.  Menomanee  Harbor ^  Michigan  and  Wisconsin, — Previous  to  the  i 
provement  of  thi^  harbor  the  depth  of  water  at  the  mouth  of  the  I 
nomonee  Kiver  was  about  4  feet,  and  the  river  was  navigable  for  bo 
of  that  draught  for  some  2  miles  above  its  mouth. 

The  project  for  the  improvement  of  the  harbor  was  adopted  in  1^ 
and  modified  in  1874,  the  object  being  to  afford  a  channel  of  entrance 
navigable  width  and  not  less  than  14  feet  depth. 

The  amount  expended  up  to  June  30, 1889,  was  $200,933.26,  re^i 
ing  in  the  construction  of  two  piers,  400  feet  apart,  the  north  pier  1,< 
feet  long  and  the  south  pier  2,710  feet,  with  a  dredged  channel  betw^^ 
14  feet  deep  and  270  feet  wide,  this  channel  extending  across  a  bar  ab< 
350  feet  beyond  the  south  pier. 

During  the  fiscal  year  ending  June  30, 1890,  $5,990.61  has  been 
pended  in  repairs  to  the  north  pier  and  to  the  dredging  plant,  in  b< 
cases  by  purchase  of  material  and  hired  labor. 

July  1,  1889,  amount  available $ll,OrJ 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  Jnly  1,  1889 5.990. 

July  1, 1890,  balance  available. 5,083- 

Amount  appropriated  by  act  of  September  19,  1890 54, 000. 

Amount  available  for  fiscal  year  endi ng  June  30, 1891 59, 063. 

(See  Appendix  1 1  3.) 
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4,  Oconto  Harbor^  Wisconsin. — lu  its  nataral  conditiou  the  channel -at 
the  eotraDce  to  the  Ooontp  River  was  obstracted  by  a  bar  with  less  than 
2  feet  of  water  over  it.  Previous  to  1881,  w^ien  the  first  appropriation 
Was  made  for  its  improvement,  the  qtizens,  by  the  constrnction  of  a 
small  amonnt  of  slab-pier  and  by  dredging,  had  in'creased  the  depth  to 
3^  feet 

The  project  of  improvement,  adopted  in  1882,  proposes  to  secare  an 
foot  channel  from  Green  Bay  to  the  city  of  Oconto,  a  distance  of  2 
i)68,  by  dredging  and  constracting  piers,  at  an  estimated  cost  of 
^150,000. 

The  total  amonnt  expended  np  to  June  30,  1889,  waa  $51,992.17,  re- 
suiting  in  the  bailding  of  two  piers,  the  north  pier  1,603  feet  and  the 
iMQtb  pier  2,151  feet  in  lengthy  the  latter  being  the  full  length  contem- 
plated by  the  approved  project,  and  in  the  removal  of  207,041  cubic 
yanls  of  material.  Owing  to  the  narrowness  of  the  dredged  channel 
dD(i  the  soft;  character  of  the  material  the  spring  freshets  have  a  tend- 
ency to  obliterate  the  dredging  of  the  previous  year. 

Daring  the  fiscal  year  ending  June  30,  1890,  $12,253.45  have  been 
expended  in  dredging  and  in  repairs  to  the  dredging  plant.  At  the 
<^08e  of  the  year  there  was  a  depth  of  10  feet  at  the  entrance  and  a 
cbannel  of  8  feet  up  to  Spies'  Slough,  a  distance  of  about  7,700  feet, 
*itb  widths  varying  from  50  to  100  feet. 

Jnij  1,1889,  amoopt  available $15,986.33 

^^J 1, 1890,  amoant  expended  during  fiscal  year,  exclnsive  of  liabilities 
•oUtanding  Jnly  1, 1889 12.253.45 

•^cly  1,  lb90,  balance  available 3,732.88 

j  Ajaonnt  (estimated)  required  for  completion  of  existing  project 82, 000. 00 

\  Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
f      Urbor  acts  of  1866  and  1867. 

(See  Appendix  1 1  4.) 

S.  Pensaukee  Harbor j  Wisconsin, — The  original  depth  of  water  at  the 
'"^outh  of  the  Pensaukee  River  was  2  feet,  increased  by  private  enter- 
prise to  from  7  to  9  feet  for  a  width  of  30  feet. 

The  project  of  improvement  for  this  harbor  was  adopted  in  18ft3,  and 
^tisisted  of  the  construction  of  a  single  slab-pier  2,500  feet  long,  in 
^t^tiqaation  of  the  pier  built  by  private  enterprise,  and  dredging  a 
*^«annel  10  feet  deep  and  100  feet  wide  on  the  south  side  of  the  pier. 

^e  total  amount  ex];)ended  up  to  June  30,  1889,  was  $10,939.08, 
Raiting  in  the  construction  of  1,300  feet  of  the  proposed  extension  of 
^^^pier  and  the  dredging  of  6,698  cubic  yards  of  material,  making  a 
^annel  26  feet  wide  and  10  feet  deep.  No  work  has  been  done  on  this 
***jJor  since  the  season  of  1885. 

^ring  the  fiscal  year  euding  June  30,  1890,  $268.66  has  been  ex- 
^jjded  in  making  a  survey  and  'examination  of  the  Government  pier. 
.  ^bere  being  at  present  no  commercial  or  navigation  interests  to  be 
^leflted  by  improving  the  harbor,  and  the  harbor  itself  not  being 
^^ed  as  a  harbor  of  refuge,  further  operations  have  been  suspended; 

j^}y  1,  IW,  amonnt  available $4,059.92 

V 1, 1890,  amonnt  expended  dnring  fiscal  year,  exclnsive  of  liabilities 
^ttt«tanding  Jnly  1,  1889 258.66 

^^*y  1, 1890,  balance  available 3,801.26 

g^Qnt  (estimated  )  required  for  completion  of  existing  project 35, 000. 00 

^^mitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barber  acts  of  1866  and  1867. 

(See  Appendix  1 15.) 
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6.  Green  Bay  Harbor,  Wisconsin. — Before  the  improvement  of  thii 
harbor  was  began  the  channel  between  the  month  of  the  Fox  BiTei 
and  the  deep  water  in  Groien  Bay  was  circnitons  and  narrow,  with  bn 
6  feet  of  water  at  its  shoalest  point. 

The  project  of  imt>rovement  was  adopted,  in  1866,  and  subsequently 
modified,  so  as  to  provide  increased  depth,  in  1872  and  1874,  the  objec 
being  to  provide  a  dredged  channel  200  feet  wide,  14  feet  deep,  and  t 
miles  long,  in  place  of  the  natnral  channel,  with  a  revetted  cat  acrosi 
Grassy  Island. 

There  was  expended  np  to  the  close  of  the  fiscal  year  ending  Jan< 
30, 1889,  $277,523.47,  resnlting  in  a  dredged  channel  10,600  feet  long 
200  feet  wide,  and  14  feet  deep,  except  where  occasional  shoals  redncec 
the  depth  to  13  feet,  and  in  the  constraction  of  1,325  linear  feet  of  pil< 
and  timber  revetment  of  the  sides  of  the  cut  through  Grassy  Island. 

During  the  fiscal  year  ending  June  30, 1890,  $2,801.76  has  been  es 
pended  in  restoring,  as  far' as  available  funds  would  permit,  the  chaii 
nel,  which  had  shoaled,  to  its  intended  width  and  depth.  This  wocr 
was  going  on  at  the  close  of  the  fiscal  year. 

Joly  1,  188D,  amoant  available $10,057. 

July  1,  ^890,  amouDt  expended  during  fiscal  year,  ezclasive  of  liabilities 
outstanding  Jnly  1,  1889 ^ 2,80U 

July  1,1890,  balance  available 7,25&. 

Amount  appropriated  by  act  of  September  19,  1890 10,  OOO. 

Amount  available  for  fiscal  year  ending  June  30, 1891 17, 25&.  ' 


\ 


Amount  (estimated)  required  for  completion  of  existing  projeot 10,  OOO.  < 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  116.) 

7.  Harbor  of  Refuge  at  entrance  of  Sturgeon  Bay  Oa/nal,  Wisconsin*^ 
Before  the  constrnction  of  this  harbor  was  undertaken  the  Lake  MictJ 
gan  entrance  to  the  Stargeon  Bay  and  Lake  Michigan  Ship  Canal  'ws 
entirely  unprotected  from  storms  ranging  from  northeast  to  south wos 

The  project  of  .constructing  a  harbor  of  refuge  at  this  point  "^^ 
adopted  in  1873,  and  modified  in  1879  and  1880.  The  modified  projee 
as  carried  out,  consists  of  two  piers,  each  1,344  feet  long,  850  feet  ap^i 
at  the  shore-line,  protecting  the  lake  entrance  of  the  canal,  and  cot 
verging  so  as  to  make  the  harbor  entrance  335  feet  wide,  inclosing  ^ 
area  of  about  10  acres  with  a  depth  of  at  least  16  feet 

The  total  expenditure  at  this  harbor  up  to  June  30,  18S9,  w'fl 
$161,428.58,  resulting  in  the  entire  completion  of  the  piers  as  projected 
and  in  the  dredging  of  132,344  cubic  yards  of  material,  giving  a  chano^ 
nearly  16  feet  deep  at  the  entrance  and  14  feet  or  mpre  thence  to  ti^ 
cauuK  making  a  depth  of  14  feet  over  the  greater  part  of  the  shelter^^ 
area. 

During  the  fiscal  year  ending  June  30, 1890,  $3,474.76  has  been  ^ 
pended  in  repairs  of  sbore  ends  of  both  piers  and  in  dredging,  7,4  ^ 
cubic  yards  of  material  having  been  removed. 

July  I,  1889,  amount  available 13,566,    ' 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities  ^ 

outstanding  Jnly  1,  1889 3,474.     ' 

July  1,  1890,  balance  available 91.  ^ 

Amount  appropriated  by  act  of  September  19,  1890 3,000.  ^ 

Amount  available  forfiscal  year  ending  Juno  30, 1891 3,091.  * 

(See  Appendix  1 1  7.) 
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8.  Ahnapee  Harbor^  Wiscormn, — Previous  to  the  improvement  of  this 
harbor  the  depth  of  water  at  the  moath  of  the  Ahnapee  Biver  was  only 
aboat  two  feet. 

Theproject.ofimprovementf  adopted  in  1875,  and  modified  in  1884^ 
ptovided  for  the  formation  of  a  small  artificial  harbor,  connected  with 
the  lake  by  a  channel  100  feet  wide  and  12  feet  deep,  formed  by  the  con- 
struction of  two  piers  extending  to  the  18-foot  contour,  witii  a  200foot 
eotranoe  between  the  pier-heads. 

The  total  amount  expended  up  to  June  30, 1889,  was  $154,189.94,  re- 
salting  in  the  construction  of  two  piers,  the  north  one  1,102  feet  long, 
and  the  south  one  1,125  feet,  and  in  the  removal  of  25,731  cubic  yards 
of  rock,  and  102,308  cubic  yards  of  sand. 

BoriDg  the  fiscal  year  ending  June  30, 1890,  $4,582.26  has  been  ex- 
pended in  extending  the  north  pier  50  feet,  in  excavating  4,147  cubic 
yards  of  rock  and  5,330  cubic  yards  of  sand,  all  the  work  beii^g  done  by 
bired  labor  and  open  purchase  of  material.  The  channel  between  the 
piers  was  dredged  to  12  feet  with  a  width  of  60  feet  and  about  one-third 
of  the  area  of  rock  excavation  has  12  feet  of  water  over  it,  with  9  feet 
o?er  the  remaining  two-thirds. 

%  1, 1889,  amoaot  available $5,266.73 

Joly  1, 1890,  aiaoant  expended  daring  fiscal  year,  ezclnsive  of  liabilities 
outsunding  July  1,  J8tt9 4.103.43 

Wyl,l89a,  balance  available 1,163.30 

Aaonnt  appropriated  by  act  of  September  19,  1890 6,000.00 

iBMant  ayailable  for  fiscal  year  ending  June  30,  1891 7, 163. 30 

AmoQQt  (estimated)  required  for  completion  of  existing  project 9, 000. 09 

Bnbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  I  I  8.) 

d.  Kewaunee  Harbor^  WisewMin. — The  natural  entrance  to  this  har- 
bor was  through  the  Kewanuee  Rirer.  The  river  mouth  was  not  more 
tiian  20  feet  wide,  with  a  depth  of  about  2  feet  at  its  shoalest  poiut,  aud 
^Jw  obstructed  by  submerged  bowlders. 

The  project  of  improvement  was  adopted  in  1881.  Its  design  was  to 
cat  a  channel  14  feet  deep  through  a  neck  of  land  between  the  river 
^lid  the  lake  at  a  point  about  2,000  feet  south  of  the  river  mouth,  and 
^continue  this  channel  to  deep  water  in  the  lake  Uy  the  construction 
f  two  parallel  piers  200  feet  apart,  extending  from  each  side  of  the  cut 
^keward  to  the  18*foot  contour. 

The  total  amount  expended  on  this  harbor  up  to  the  close  of  the  fiscal 
\^  ending  June  30,  1889,  was  $46,297.59,  in  addition  to  which  the 
local  harbor  commissioners  had  expended  $8,042.72.  At  that  time  1,000 
f<^tof  the  north  pier  and  775  feet  of  the  south  pier  had  been  constructed 
*iid  a  channel  60  feet  wide  and  12  feet  deep  had  been  dredged,  133,291 
cnbic  yards  of  material  having  been  removed  by  the  Government 
^^ges. 

^Qriug  the  fiscal  year  ending  June  30, 1890,  $8,479.78  have  been  ex- 
P^iided,  resulting  in  the  extension  of  the  south  pier  300  feet. 

j'^y  1, 1889,  amount  available $608.01 

''^7 1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
oitBtanding  July  1,  1889 .' 479.78 

f«ly  1, 1890,  balance  available 188.23 

Amoujjt  appropriated  by  act  of  September  19,  1890 * 20.000.00 

^ouDt  available  for  fiscal  year  ending  June  30,  1891 20,188.23 
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Amount  (eetiinated)  required  for  coinplefcion  of  existing  project fl! 

Submitted  in  oompliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  Ic^  and  1867. 

(See  Appendix  1 1  9.) 

10.  Tt€o  Rivers  Harbor,  Wisconsin, — Previous  to  the' improvei 
thJH  harbor  the  oataral  channel  was  obstructed  by  a  bar  covered 
2  or  3  feet  of  water. 

The  project  of  improvement  adopted  in  1870  provided  for  the 
tion  of  a  channel  of  navigable  width  and  not  less  than  12  feet  c 
be  accomplished  by  the  construction  of  two  piers  extending  fi 
month  of  rwo  Rivers  lakeward  to  the  18-foot  contour  in  Lake  M 
and  dredging  a  channel  between  them. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  endii 
30,  1889,  was  tl99,'2()0.63,  resulting  in  the  construction  of  two 
pierN,  as  tbilows  :  A  north  pier  1,810  feet  long,  the  inner  1,060 
which  consists  of  pile  pier,  and  the  outer  750  feet  of  crib-pier; 
pier  1,710  feet  long,  960  feet  of  which  is  pile-pier,  and  the  outer 
cribpler;  the  crib  sections  of  the  two  piers  begin  at  points  o 
each  other  and  are  230  feet  apart  ^  the  pile  sections  are  270  feet 
263,372  cubic  yards  of  material  have  been  removed  by  dredging. 

During  the  fiscal  year  ending  June  30,  1890,  there  has  been  ex 
$GS7.96  in  refilling  and  riprapping  the  north  and  south  piers  in 

July  1,  l889,amoant  available | 

July  1,1890,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  Jnly  1,1689 • 

July  1, 1890, balance  available.... 

Amount  appropriated  by  act  of  September  19,1890 .' 

Amount  available  for  fiscal  year  ending  June  30, 1891 


1 


Amount  (estimated)  required  for  completion  of  existiog  project i 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acis  of  1866  and  1867. 

(See  Apj»endix  1 1 10.) 

11.  Manitowoc  Harbor,  Wisconsin. — Previous  to  the  improve! 
this  harbor  but  3  feet  of  winter  existed  at  the  shoalest  point  o 
bar  at  the  mouth  of  the  Manitowoc  Biver. 

The  original  project  adopted  in  1852  provided  for  the  constru 
two  parallel  piers,  220  feet  apart,  extendiug  from  the  mouth  of  t1 
to  the  12-foot  contour  in  Lake  Michigan.  In  1881  this  was  moNd 
as  to  secure  a  deeper  channel  by  extending  the  piers  to  a  deptl 
feet  and  dredging  to  not  less  than  14  feet. 

The  total  amount  expended  up  to  June  30, 1889,  was  $298,89 
suiting  in  the  construction  of  two  piers,  the  north  one  1,970  i 
south  one  1,900  feet  long,  228  feet  apart  at  the  shoreline  and  ! 
at  the  outer  ends,  and  in  the  removal  of  184,997  cubic  yards  of  t 
by  dredging. 

During  the  fiscal  year  ending  June  30, 1890,  but  $213.50  ha 
expended  in  surveying  the  harbor,  care  and  superintendence,  i 
of  Improvement  having  been  done  during  the  year. 

July  1,  1889,  amount  available 

July  L,  1890f  amount  expended  dnring  fiscal  year,  exclusive  of  HabUities 
outstanding  July  1,  1889 

July  1,  1890,  balance  available 

Amount  appropriated  by  act  of  September  19,  1890 

Amount  available  for  fiscal  year  ending  June  30,  1891 
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• 


i  Amoant  (estimated)  required  for  completioa  of  existing  project '     |362.  ^ 

<  Sabmitted  in  coaipHance  with  reqniremeats  of  sections  2  of  river  and 

<  harbor  acts  of  ]»66  and  1867. 

fSeeAppendixIIll.) 

12.  Sheboygan  Harbor y  Wisoonsin.-^Frevions  to  the  improvement  of 
^/«  barber  the  nataral  cbaDnel  had  a  depth  not  exceeding  4  feet  on  the 
^^T  at  the  entrance  of  the  river. 
Ihe  original  project  for  the  improvement  of  this  liarbor  was  adopted 
^^  1852  and  had  for  its  object  the  formation  of  a  12*foot  channel  entrance 
^c>  tbe  month  of  the  Sheboygan  Biver.  This  was  modified  in  1873  so  as 
^o  secure  a  deeper  channel  by  further  pier  extension  and  dredging. 
itb  projects  were  completed  within  their  estimated  cost  and  a  channel 
formed  100  feet  wide  with  a  depth  of  15  to  16  feet  between  the  piers. 
lis  was  further  modified  in  1881,  the  present  project  having  for  its  ob- 
i^^^t  to  deepen  the  channel  still  further  by  extending  the  piers  to  the 
foot  contour  in  the  lake  and  dredging  to  a  depth  of  18  feet  between 
«ir  outer  ends,  the  depth  decreasiug  to  14  feet  at  the  shore-line. 
The  total  expenditures  up  to  June  30, 1889,  amounted  to  $289,770.86, 
^suiting  in  the  construction  of  a  north  and  a  south  pier,  2,044  and 
— -s-UO  feet  long,  re8i)ectively,  and  the  removal  by  dredging  of  207,193 
^^^ibic  yards  of  material.  There  was  then  a  navigable  channel  14  feet 
^e«p. 

Dariog  the  fiscal  ytear  ending  June  30, 1890,  $12,386.90  have  been  ex- 
P^odcwl,  $10,254.54  ofj  which  was  by  contract  work  for  the  extension  of 
^be  south  pier  200  Ukt  and  $2,132.42  by  hired  labor  and  purchase  of 
^^terial  in  open  market  for  repairing  150  feet  of  the  south  pier  above 
^he  water  surface. 

'^«>ly  1, 1889,  amonnt  available '. ltti,617.a'> 

"'^ly  1,1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,1889 1,386.96 

"^Qly  1, 1890, balance  available j 1,230.89 

^JnoQut  appropriated  by  act  of  September  19, 1890 15,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 16, 230. 89 

»  

V  Amount  (estimated)  required  for  completion  of  existing  project 67, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  "Z  of  river  and 
(     barbor  acto  of  1866  and  1867. 

(See  Appendix  I  1 12.) 

13,  Port  Wojshington  Harbor^  Wisconsin. — The  natural  channel  at  the 
'^oath  of  the  Sauk  River  was  narrow,  and  at  the  shoalest  point  had  a 
^^Pth  of  but  1  foot. 

.  ^'Ui  original  project  for  the  improvement  of  this  harbor  was  adopted 

!^  J8(>o  i^iid  ]>rovided  for  two  parallel  piers  extending  to  10  feet  of  water 

^"  I^ake  Michigan  and  the  excavation  of  an  interior  basin.    This  plan 

v^'  ^^od\^ei\  in  1870  and  again  in  1876,  and  now  provides  for  the  exca- 

^^tiou  of  two  iuterior  basins  with  a  combined  area  of  5|  acres,  with  a 

^^'^^U  of  12  feet,  and  a  channel  of  the  same  depth  connecting  the  basins 

*.^h  the  lake. 
g^^jj*^Ue  total  expenditure  up  to  June  30,  1889,  was  $169,161.54,  and  re- 
^[J^  in  the  construction  of  a  north  and  south  pier  respectively  920 
tj^^  1,226  feet  long,  with  400  feet  of  revetment  along  the  north  bank  of 
Qfi^  river,  extending  to  the  inner  end  of  the  south  pier ;  ia  the  formation 
*  Wo  Interior  dredged  bi^ins  of  2f  and  3  acres,  respectively,  with  an 
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average  depth  of  aboat  9  feet  in  the  north  and  8  feet  in  the  west  basin, 
and  in  making  a  navigable  channel  between  the  piers  of  11  feet. 

During  the  fiscal  year  ending  Jane  30,  1890,  $3,307.41  have  been  ex- 
pended m  dredging  and  in  minor  repairs  to  the  north  pier,  with  a  re- 
salting  improvement  in  the  width  and  depth,  of  channel  and  depths  of 
basins. 

July  I,  1889,  amoant  available $5,346.36 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1889 3,307.41 

July  1,  1890,  balance  available 2.038.95 

Amount  appropriated  by  act  of  Septemlrar  19,  1890 3,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 5, 0.38. 95 

Amount  (estimated )  i-e^uired  for  completion  of  existing  project '. . .       4, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  andf 
harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1 13.) 

14.  Harbor  of  Refuge  at  Milwaukee  Bay,  Wisconsin, — The  project  for 
the  work  was  approved  in  1881,  and  contemplated  the  formation  of  an 
artificial  harbor  by  inclosing  a  portion  of  Lake  Michigan  forming  Mil- 
waukee Bay  within  an  outer  breakwater  of  crib- work  upon  a  stone 
fonndation.  This  harbor  will  farnish  417  acres  of  safe  mooring-ground 
beyond  the  18-foot  contour,  and  about  twice  this  area  beyond  the  12-foot 
contour. 

The  actual  length  of  the  breakwater  when  completed  will  be  7,250 
feet  i 

Work  began  in  1881,  and  up  to  June  30, 1889,  there  had  been  ex- 
pended  $360,812.22,  resulting  in  the  completion  of  3,550  feet  of  sub- 
structure and  3,100  feet  of  superstructure,  leaving  3,700  feet  of  the 
former  and  4,150  feet  of  the  latter  to  complete  the  work. 

During  the  fiscal  year  ending  June  30, 1890,  $34,089.50  was  expended, 
resulting  in  an  extension  of  200  feet  of  substructure  and  225  feet  of 
superstructure,  leaving  3,500  feet  of  substructure  and  3,925  feet  of 
superstructure  to  complete  the  breakwater. 

The  harbor  is  now  used  to  a  considerable  extent  atS  a  shelter  fron^^ 
northeast  storms  and  its  value  will  rapidly  increase  as  the  breakwate* 
is  extended. 


July  1,  18d9,  amount  available 16,333.* 

July  1,  1889,  amount  reported  as  covered  by  existing  contracts,  too  large 

by 7,273.    ^)5 

13,506^   ^^9 
July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

ouUitanditig  July  1,  1889 4,20nr  _44 

July  1,  1890,  balance  available 9,29*^  -85 

Amount  appropriated  by  act  of  September  19«  1890 SO.OCK^-  ^^ 

Amount  available  for  fiscal  year  ending  June  30, 1891 89, 


% 


1 


Amount  (estimated)  required  for  completion  of  existing  projeot 338,0OCW*.00 

Submitteid  in  compliance  \vith  requirements  of  sections  2  of  river  and 
harbor  acts  of  186(5  and  1867. 

(S^  Appendix  1 1  14.) 

15.  Milwaukee  Harbor^  Wisconsin, — The  original  depth  of  water  at  t:::^''© 
mouth  of  the  Milwaukee  Biver  was  not  more  than  3^  feet. 
The  original  project  was  adopted  in  1852,  and  was  directed  to  sec^*^^* 
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ing  12  feet  of  water  at  the  entrance  to  the  river  and  to  protecting  the 
channel  by  parallel  piers.  In  1868  this  wa4  modified  so  as  to  secure  a 
channel  18  feet  deep,  by  extending  the  piers  600  feet  and  dredging.  The 
project  has  been  completed,  and  consequently  the,  only  expenditures 
now  demanded  are  for  the  maintenance  of  the  piers  by  timely  repairs 
and  of  the  depth  of  the  channel  by  dredging. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1889,  there  had  been 
expended  on  this  harbor  $294,103.87,  in  addition  to  $321,355.66  expended 
by  the  city  of  Milwaukee,  resulting  in  the  completion  of  the  modified 
project  of  1868. 

During;  the  fiscal  year  ending  June  30, 1890,  $10,840.08  has  been  ex- 
pended, $6,100  of  which  was  under  a  special  act  of  Congress  of  March  17, 
1890,  for  removing  satid-bars  formed  at  the  entrance  of  the  harbor. 

This  money  was  expended  in  repairs  to  400  feet  of  the  superstructure 
of  the  south  pier,  and  under  the  special  act  in  obtaining  a  channel  19 
feet  deep. 

July  1,18S9,  amount  available $1,386.34 

AmouDt  appropriated  by  act  of  March  17, 1890,  for  removing  obstraotions,  ^ 

Harbor  at  Milwaukee,  Wis 6,100.00 

7,426.34 
July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
oatetanding  July  1, 1889 6,684.21 

Joiy  1, 1890,  balance  available 7. '. 742.13 

AiMant  appropriated  by  act  of  September  19,  1890. .•. 6,000.00 

^ont  available  for  fiscal  year  ending  June  30, 1891 6,742. 13 

Sj^OQDt  (estimated)  required  for  completion  of  existing  project 14, 000. 00 
SabiDitted  in  compliance  with  requirements  of  sections  2  of  river  and 
,           brbor  acts  of  1866  and  1867. 

'r       (SeeAppendixIIlS.) 

[       ^6.  Racine  HarboTj  Wisconsin, — The  entrance  to  this  harbor  origi- 

r     ^%  varied  in  depth  from  absolute  closnre  after  storms  to  about  6  feet. 

J^e  ori^nal  project  was  adopted  in  1842  or  1843  and  contemplated  a 

c-^aoaei  12  feet  deep.    In  1866  the  project  was  modified  to  providing  a 

^^^nnel  15  feet  deep. 

I^-I^here  has  been  expended  on  this  harbor  ap  to  Jane  30,  1889, 
I  ^,706.55,  resulting  in  the  construction  of  a  north  and  south  pier 
^'^  and  1,070  feet  long  respectively,  and  a  dredged  channel  16  feet 

j^^oring  the  fiscal  year  ending  June  30,  1890,  $3,056.36  has  been  ex- 
f*^^4ed  in  restoring  the  channel,  which  had  shoaled  to  13j^  feet,  to  a 
j^^th  of  50  feet  and  a  depth  of  10  feet,  9,627  cubic  yards  of  material 

^^og  been  removed  by  dredging. 
^1  ^he  constant  shoaling  at  the  entrance  to  this  harbor  shows  that  the 
^?^  will  have  to  be  extended  several  hundred  feet  in  order  to  main- 
^*^  the  intended  depth.    Some  500  feet  of  the  superstructure  of  the 
'   ^^  should  be  rebuilt. 

r^}>  1.1889,  amount  av^lable $3,599.95 

^^  1, 1890,  amonnt  expended  daring  fiscal  year,  exclnsive  of  liabiUties 
'^^tstsnding  July  1,1889 3,056.36 

^^>  1, 1890,  balance  available 543.59 

^^^unt  appropriated  by  act  of  September  19,  1890 17,500.00 

^^ant  available  for  fiscal  year  ending  June  30, 1891 , 1",  043. 59 


••" 
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Amount  (estimated)  required  for  completion  of  exiHting  project $64, 500. 

Submitted  in  oomplianoe  with  requiremebts  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1 16.) 

17.  Kenosha  Harbor ^  Wisconsin. — The  original  depth  of  water  at  tl 
mouth  of  Pike  Greek  varied  from  absolute  closure  to  3  feet. 

The  original  plan  of  improvement  was  adopted  in  1852  and  wi 
directed  to  securing  a  channel  12  feet  deep  by  constructing  parall 
piers  and  dredging  between  them:  This  plan  was  modified  in  1866  so ; 
to  secure  15  feet  of  water  by  extending  the  piers  and'dredgiu<;  deept 

There  was  expended  upon  this  harbor  up  to  June  30, 1889,  $226,596. « 
resulting  in  the  construction  of  two  piers,  north  and  south,  1,600  ai 
800  feet  in  length  respectively,  150  feet  apart,  with  a  channel  of  vary! 
depth.  In  1875  and  1876  the  channel  was  dredged  to  15  feet,  but  ^ 
subsequent  appropnations  have  not  been  sufficient  to  maintain  t] 
depth,  so  that  the  periodical  dredging  has  only  provided  an  availaH 
channel  of  about  12  feet. 

During  the  fiscal  year  ending  June  30,  1890,  $1,421.63  have  be 
expended  in  dredging  a  channel  150  feet  wide  and  15  feet  deep  acre 
the  bar  which  had  formed  across  the  harbor  entrance  with  but  9.8  fe 
on  its  shoalest  part. 

July  1,  1889,  amount  available '. |2,856L( 

July  I,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  la89 ,; _.•...      1,421.6 

July  1,  1890,  balance  available 1,4:».2 

Amount  appropriated  by  act  of  September  19,  1890  ^ 17, 500. 0 

Amount  available  for  fiscal  year  ending  June  30, 1891 18,9^.2 


1 


Amount  (estimated)  required  for  completion  of  existing  project 64.  dOO.  € 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  1  I  17.) 

18.  WauJcegan  Harbor^  Illinois. — Previous  to  improvement  thei-e  was  n 
navigable  channel  or  natural  harbor  at  this  place,  the  adopted  projec 
contemplating  the  construction  of  an  artificial  harbor. 

A  project  was  adopted  in  1852  which  provided  for  the  construction  < 
a  breakwater  parallel  to  the  shore  in  20  feet  of  water.  One  crib  wa 
placed  in  position  but  was  carried  away  by  a  storm,  and  the  work  ws 
then  abandoned.  In  1872  another  project  was  submitted  for  a  breal 
water  in  24  feet  of  water.    No  action  was  taken  on  this. 

The  present  project  was  adopted  in  1880,  and  provides  for  the  coi 
struction  of  an  exterior  basin  of  sufficient  capacity  for  local  trade  t 
inclosing  a  portion  of  Lake  Michigan  with  pile-piers,  the  entrance-chai 
nel  between  the  piers  and  the  inclosed  area  to  be  dredged  to  12  feet. 

There  has  been  expended  on  this  harbor  up  to  the  close  of  the  fisc 
year  ending  June  30, 1881)  $100,705.37,  resulting  in  the  construction  - 
2,285  feet  of  pile-pier  and  the  removal  of  17,805  cubic  yards  of  materis 

During  the  fiscal  year  ending  June  30,  1890,  $10,151.01  has  been  e 
pended  in  dredging  by  contract  63,069  cubic  yards  of  material  and 
the  purchase  of  about  60  cords  of  stone  for  riprapping  the  outer  end 
the  south  pier.    At  the  present  time  there  is  more  than  10  feet  of  wai 
over  the  dredged  area,  though  a  bar  has  formed  inside  of  the  piers  w^ 
but  7.2  feet  of  water  over  it. 

The  prolongation  of  t;h^  foreshore  w\U  i^ecessitate  an  extensioa 
the  piers. 
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July  1, 1889,  amount  ayailable |7, 137.76 

July  1, 1890,  amoant  expended  during  fiscal  year,  exclusive  of  liabilities 
out«ttinding  July  1, 1«89 3,074.05 

July  1, 1890,  balance  available 4,083.62 

Affloantappropriatedby  act  of  September  19,  1890 35,000.00 

AmoQot  available  for  fiscal  year  ending  JuneSO,  1891 39,083.62 

Aooant  (estimated)  required  for  completion  of  existing  project 86, 000. 00 

Sabmitteid  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1 18.) 

19.  Fox  and  WUconHn  Bivers^  Wisconsin. — ^The  works  for  the  impro ve- 
meDtofthe  Foxand  WiscoDsin  rivers  were  purchased  by  the  United 
States  from  the  Green  Bay  and  Mississippi  Canal  Company  in  1872. 
With  the  exception  of  one  stone  lock  they  were  all  temporary  struct* 
uresand  were  in  bad  condition.  There  was  no  low- water  navigation  on 
the  Upper  Fox,  and  on  the  Lower  Fox  navigation  was  uncertain. 
The  adopted  project  for  the  improvement  of  the  Fox  River  contem- 
plated the  replacing  of  the  temporary  structures  with  permanent  works, 
the  GODstruction  of  five  additional  stone  locks  on  the  upper  river^  and 
widening  and  deepening  the  channels  throughout  the  river  and  canals 
to  6  feet  depth  and  100  feet  width. 

The  method  adopted  for  the  Wisconsin  Biver  was  to  contract  the 
<teiiel-way  by  stone  and  brush  wing-dams^  in  order  to  give  increased 
<^th  by  concentration  and  scour. 

The  estimate  for  both  rivers,  made  in  1874  and  1876,  was  (3,745,663. 
.  The  general  project  of  the  improvement  of  the  Fox  and  Wisconsin 
^verswas  referred  to  the  Board  of  Engineers,  who,  after  systematic 
^rvations  of  the  effect  of  the  dams  on  the  improved  section  of  the 
^imnsin  Biver,  submitted  a  report,  contained  in  House  Ex.  Doc.  No. 
^}  Forty-ninth  Congress,  second  session^  recommending  that  no  fur- 
^er  work  be  done  on  wing-dams  in  the  Wisconsin  River  with  a  view 
^  improving  its  navigation. 
The  original  project,  therefore,  as  far  as  it  relates  to  the  Wisconsin 
i?er,  has  been  abandoned,  and  the  work  confined  to  the  Fox  Biver 
^er  the  modified  project  of  a  Board  of  Engineers  submitted  Septem- 
^r  17, 1884,  published  in  the  Annual  Report  of  the  Chief  of  Engineers 
^or  1885,  approved  by  the  Secretary  of  War  December  10, 1885,  as  fur- 
ther modified  by  authority  of  the  Chief  of  Engineers  May  14,  1886. 

The  modified  project  applies  only  to  the  Fox  Biver  and  its  needs,  and 
Provides  for  the  renovation  of  eleven  old  locks  and  the  deepeniug  and 
Veiling  of  the  channel  of  the  Fox  Biver  from  Montello  to  Green  Bay 
to  6  feet  depth  and  100  feet  width,  and  that  from  Portage  to  Montello 
2  ^t  of  water  at  low  water  be  maintained,  the  estimate  for  which  was 
♦«fi,00O. 

Tlie  amount  expended  on  the  Fox  and  Wisconsin  Bivers  from  1867 
^P  to  the  close  of  the  fiscal  year  ending  June  30, 1889,  including  out- 
^taudiDg  liabilities  and  $145,000  paid  to  the  Green  Bay  and  Mississippi 
^*oal  Ck>mpany  for  works  of  improvement  under  act  of  June  10,  1872, 
^^  $2,754,873.13. 
The  result  of  this  expenditure  was : 

On  the  Fox  River, — The  construction  of  14  new  locks  of  stone ;  13 
^^0)8,4  of  which  are  temporary;  12  cut-offs;  10  miles  of  canals  dredged 
*W  deepened.    Over  2,000,000  cubic  yards  of  material  were  dredged 
S50  90 17 
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ftom  the  Upper  Fox,  and  all  temporary  stractares  repaired  and  i 
tained  in  workmg  order.  Navigation  had  thus  been  rendered  co 
nons  throaghont  the  season  of  1889  from  Portage  to  Green  Bay,  i 
being  at  ordinary  stage  of  water  2J  feet  on  the  Upper  Fox  and  5j 
on  the  Lower  Fox,  except  at  the  entrance  of  Lake  Winnebago,  w 
there  was  only  4}  feet. 

Under  the  modified  project  there  remained  to  be  done  2,800,000  < 
yards  of  dredging  and  rock  excavation,  mainly  on  the  Upper  Fox. 
a  dam  at  Appletonf  with  slnice-ways. 

On  the  Wisconsin  River. — One  hundred  and  eight  thousand  five 
dred  and  twelve  linear  feet  of  wingdama  had  been  constructed  o^ 
distance  of  50  miles,  of  which  a  section  9.2  miles  in  length  below  ] 
age  had  been  completed.  The  result  was  an  increased  depUi  of  i 
gation  wherever  the  works  had  been  applied.  On  account  of  the  c 
iug  nature  of  the  sand-bars  there  was  never  any  regular  navigatic 
the  river. 

During  the  fiscal  year  ending  June  30, 1890,  $42,704.59  has  beei 
pended,  and  the  following  work  done: 

A  levee  2.8  miles  in  length  was  built  at  Portage,  Wisconsin,  to 
vent  the  overflow  of  the  Wisconsin  River  into  the  Upper  Fox  Bivei 

This  levee  is  6  feet  wide  on  top  with  side  slopes  of  one  on  one  a 
hal^  the  top  being  2  feet  above  the  high- water  level  of  1881. 

Tne  lower  dam  at  Appleton,  Wis.,  425  ffeet  long  with  five  20 
sluices,  was  completed. 

Repairs  to  dredging  plant  were  made  and  dredging  done  at  Men] 
Canal  and  the  south  outlet  of  Lake  Winnebago. 

July  1,  1889,  ainonnt  available |58,2 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusiye  of 

liabilitiesoutstanding  July  1,1889 * $42,703.34 

July  1,  1890,  outstanding  liabilities 174.46 

42,8: 

July  1,  1890,  balance  available 15,» 

Amount  appropriated  by  act  of  September  19,  1890 100,0i 

Amount  available  for  fiscal  year  ending  June  30,  1891 115, 2i 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 346,  (X 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1 19.) 

20.  Operating  and  care  of  locks  and  dams  on  the  Fox  River  j  Wisconsi 
Under  the  continuous  appropriation  for  operating  and  care  of  ca 
and  other  works  of  navigation,  it  is  proposed  to  maintain  existing  i 
igatiou  by  timely  repairs  to  old  locks  until  they  are  replaced  by  i 
and  to  continue  repairs  of  works  that  have  already  been  completed 
used,  ihjured  by  floods  or  otherwise. 

The  amount  expended  under  the  indefinite  appropriation  provide 
section  4  of  the  river  and  harbor  act  of  July  5, 1884,  up  to  the  ei 
the  fiscal  year  ending  June  30,  1889,  was  $231,905.44. 

During  the  fiscal  year  ending  June  30,  1890,  $76,874.27  has  ^ 
expended,  the  detailed  statement  appended  to  the  report  of  the  1 
engineer  ofKcer  showing  the  items  of  expenditure. 

(See  Appendix  1 1  20.) 
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EIAIUNATIONS  AND  SURVEYS  FOR  IMPROVEMENT,  TO  COMPIiY  WITH 
RBQUIRBMENTS  OF  BIVER  AND   HARBOR  ACT  OP  AUGUST  11,  1888. 

It  appearing  from  tb^  prelimiDary  exanaiDation  macle  by  the  local 
engineer  that  the  following  localities  are  worthy  of  improvement,  and 
the  public  necessity  therefor  being  apparent  from  the  facts  and  reasons 
reported,  which  are  concurred  in  by  the  Chief  of  Engineers,  Major 
Davis  was  charged  with  and  completed  their  survey  the  results  of 
which  were  transmitted  to  Congress  and  printed  in  Ex.  Doc's,  of  the 
Fifty-first  Congress,  first  sesssion. 

1.  Harbor  at  mouth  of  Fond  du  Lac  River^  in  Lake  WinnebagOj  Wis- 
coRiiii._Printed  as  House  Ex.  Doc.  24.    (See  also  Appendix  1 1  21.) 

2.  Menomanee  Harbor^  from  the  waters  of  Oreem  Bay  to  N.  Luding- 
<on  iknA  Company's  mill^  Wisconsin^  for  a  channel  16  feet  deep  and  200 
fiei  trule.— Printed  as  House  Ex.  Doc.  34.    (See  also  Appendix  1 1 22.) 

fflPBOVEBCBNT  OP  THE  HABBORS  OP  CHICAGO  AND  CALUMET,  ILLI- 
NOIS—IMPBO  YEMEN  T  OP  ILLINOIS  AND  CALUMET  BlYEBS — ^LOCA- 
TION OP  THE  ILLINOIS  AND  MISSISSIPPI  CANAL— OPEBATING  AND 
CARE  OP  LA  GBANGE  LOCK  ON  THE  ILLINOIS  RIVBB. " 

Officer  in  charge,  Gapt.  W.  L.  Marshall,  Corps  of  Engineers ;  Division 
Engineer,  Col.  O.  M.  Poe,  Corps  of  Engineers. 

1.  Chicago  Harbor^  lllinoie. — The  present  project  was  adopted  in  1870 
Aod  modified  in  1878. 

The  project  consists  in : 

(i)  The  formation  of  an  outer  harbor  or  basin,  by  inclosing  a  portion 
^[Uke  Michigan  just  south  of  and  adjoining  the  entrance  to  Chicago 
Ki^er,  for  the  purpose  of  increasing  the  harbor  facilities  of  the  port  of 
Chicago. 

(2)  The  construction  of  an  exterior  breakwater  in  deep  water  north  of 
entrance  to  Chicago  Biver  and  abont  1  mile  distant,  to  shelter  the 
Vproach  to  the  river  and  outer  harbor  entrances,  and  to  form  a  harbor 
^^  refuge  at  the  southern  end  of  Lake  Michigan.  There  has  been  ex- 
panded upon  this  project  since  1870,  $1,594,887.90,  which  expenditare 
^  resulted : 

h  the  completion  gf  the  outer  harbor,  except  267,000  cubic  yards  of 
^glDg,  to  attain  16  feet  in  depth  throughout  the  required  basin. 

lo  the  completion  of  the  exterior  breakwater,  5,413  feet  in  length ; 
^Qdin  keeping  dredged  to  a  depth  of  16  feet  the  entrance  to  Chicago 
Hiver. 

Doriog  the  fiscal  year  the  work  consisted  in  : 

M  Exterior  breakwater. — In  the  completion  and  placing  by  contract 
^^^eu  cribs,  or  748  linear  feet  of  substructure,  and  the  completion  of 
^^perstructure  over  1,156  linear  feet  of  substructure,  408  feet  of  which 
^^  over  cribs  sunk  during  the  previous  fiscal  year,  completing  the 

.,  (^)  Outer  ba^in. — The  gap  produced  in  the  southerly  breakwater  by 
J^  storm  of  December  4, 1885,  was  repaired  by  placing  five  cribs,  each 
^^feet  in  length,  and  completing  the  superstructure  over  them.  Four 
^^  these  cribs  were  partially  built  during  the  previous  fiscal  year. 

i^)  During  the  season  of  1889  a  light-ship  was  maintained  off  the 
^Qtheastern  extremity  of 'the  exterior  breakwater  to  mark  that  struct- 
^  Since  its  completion  it  has  been  turned  over  to  the  Light-house 
^^blishment  for  lighting. 

^e  whole  of  the  superstructure  over  the  easterly  breakwater  of  the 
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outer  basiu,  and  over  the  oater  section  of  the  uorth  pier  at  the 
trance  to  the  Chicago  Eiver  is  now  in  a  very  rotten  and  ansafe  coo 
tion,  and  requires  renewal. 

The  outer  basin  has  never  fulfilled  the  purposes  of  its  construction 
accouut  of  the  litigation  that  has  existed  for  many  years  as  to  the  ri 
rian  ownership  along  the  lake  front,  and  the  dredging  in  that  area  n 
well  be  postponed  until  the  lake  front  is  in  demand  for  harbor  and  dc 
pun^oses,  when  the  material  will  be  valuable  for  filling  docks. 

July  1/1889,  amouDt  available , $65,192 

Jnly  1,  1890,  amoaiit  expended  dariug  liscal  vear,  exclusive  of 

liabilities  outatanding  Jnly  1, 1889 1 $47, 474. 95 

Amownt  reserved  for  expenses  Office  Chief  of  Engineers 152. 00 

47,626 

July  1,  1890,  balance  available 17,565 

AuiMunb  appropriated  by  act  of  September  19,  1890 100,  OOQ 

Amount  available  for  fiscal  year  ending  June  30,  1891 7. .  117, 56£ 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 72, 00€ 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867.  , 

(See  Appendix  J  J  1.) 

2.  Calumet  Harbor,  Illinois. — This  improvement  is  to  furnish  a  s 
and  practicable  entrance  to  Calumet  Eiver  and  the  port  of  South  C 
cago  by  parallel  piers  300  feet  apart,  extending  ft-om  shore  to  dt 
water  in  the  lake  and  by  dredging  between  them  to  16  ^et  in  depth 
low  water. 

The  work  commenced  in  1870,  and  at  the  close  of  the  fiscal  year  IS 
there  had  been  expended  $408,205.76,  as  the  result  of  which  S,^ 
linear  feet  of  the  North  Pier  and  2,020  linear  feet  of  the  South  Pi 
have  been  completed  and  384,346  cubic  yards  of  material  dredged,  gi 
ing  a  channel  16  feet  in  depth  instead  of  7  feet,  as  originally  existed. 

During  the  past  fiscal  year  (1890)  no  work  of  improvement  has  be< 
done.  The  office  building  of  the  harbor  improvement  was  repaired  at 
painted  and  the  work  cared  for  and  watched. 

The  channel  has  deteriorated  until  the  16-foot  channel  is  too  uarrc 
to  be  practicable  and  dredging  is  required  to  restore  it  to  a  snfficie 
width  and  depth.  ^ 

The  superstructure  on  portions  of  tbe  North  and  South  pier  for  1,6 
feet  is  rotten  and  absolutel^^  worthless.  A  further  extent  of  sap< 
structure  of  about  770  feet  of  these  piers  is"  in  bad  condition.  T 
1,694  feet  should  be  immediately  renewed. 

The  south  pier  should  be  extended  800  linear  feet  to  i)revent  san 
.drifting  into  the  channel,  and  there  is  a  demand  to  accommods 
heavily  laden  boats  that  the  channel  be  dredged  to  18  feet  in  depth. 

Jnly  I,  1889,  amount  available |5,006. 

July  1,  1890,  amount  expended  during  tiscal  year,  exclusive  ot* 

ifabilities  outstanding  July  1, 1889 812. 55 

Amount  reserved  for  expenses  Odice  Chief  of  Engineers 12. 00 

834. 

Jnly  1,  1890,  balance  avaUable 4, 18;J, 

Amount  appropriated  by  act  of  September  19,  lbt)0 20, 000 

Amount  available  for  fiscal  year  ending  June  30,  189K 24, 182 


! 


Amount  (estimated)  required  for  maintenance 47,000 

Submitted  iu  compliauce  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  J  J  2.) 
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3.  lUmns  River^  Illinois. — ^Tbe  present  project  coDtemplatea  the  ex- 
tension of  the  work  heretofore  done  by  the  State  of  Illinois  from  the 
month  of  Copperas  Creek  to  the  Mississippi  Biver,  a  distance  of  aboat 
135  miles,  which  project  includes  the  building  of  tw6  locks  350  feet 
long  between  mitre-sills,  75  feet  width  of  lock  chamber,  with  7  feet  of 
water  over  the  mitre-sills  at  low  water  level  of  1879,  and  dredging  the 
channel  where  necessary  to  obtain  7  feet  depth  at  low  water  in  the  pools 
thns  created. 

The  sites  selected  for  the  two  locks  are,  one  at  Kampsville,  31  miles 
above  the  mouth  of  the  Illinois;  the  other  at  La  Grange,  79  miles 
above  the  mouth  of  the  river. 

The  ultimate  object  of  the  improvement  is  the  construction  of  a  ship- 
canal  from  the  southern  end  of  Lake  Michigan  to  the  Mississippi  River, 
of  sufficient  capacity  to  accommodate  large-sized  Mississippi  steam- 
boats, and  for  military  and  naval  i)urposes. 

The  State  of  Illinois,  aided  by  the  United  States,  has  executed  part 
<>f  the  project  by  the  construction  of  two  locks  of  the  dimensions  above 
•tated ;  one  at  Henry  and  one  at  Copperas  Creek,  respectively,  com- 
pleting, except  dredging,  that  part  of  the  improvement  between  La 
^lle,  III,  and  the  mouth  of  Copperas  Creek. 

The  La  Grange  lock  and  dam  are  practically  completed,  and  the  lock 
^pen  for  navigation.    T^e  foundation  of  the  Kampsville  lock  is  com- 
pleted, and  nearly  all  of  the  stone  required  for  its  construction  has 
Wn  purchased  under  contract,  and  is  now  piled  at  the  site,  ready  for 
^ving  it  in  the  wall.    A  small  amount  of  work  is  yet  to  be  done  on  the 
I^  Grange  dam,  and  grading  and  cleaning  up  around  the  lock.    The 
Kampsville  lock  and  dam  are  also  to  be  comx>leted,  and  dredging  done 
diDouDting  to  more  than  2,000,000  cubic  yards  to  complete  the  project. 
In  executing  this  work  the  Uniyed  States  has  expended  up  to  June 
3€,  1890,  including  $26,000  expended  for  surveys  under  the  last  river 
^<1  harbor  bill,  and  exclusive  of  $62,359.80  expended  upon  the  foun> 
dation  of  the  Copperas  Creek  Lock — afterwards  completed  by  the  State 
of  Illinois— the  sum  of  $917,190.30.    An  additional  amount  ot  $747,747 
^as  expended  by  the  State  of  Illinois  on  Henry  and  Copperas  Creek 
locks. 

During  the  fiscal  year  ending  June  30, 1890,  the  following  work  was 
done : 

(d)  La  Orange  Lock. — The  coffer-dam  was  pumped  out,  and  the  lock 

^^ned ;  the  lock  valve-gearing  strengthened ;  the  gates  calked  and 

^'nted ;  maneuvering  platforms  and  gear  placed ;  the  coffer-dam  re- 

^<^ved  and  the  lock  opened  to  navigation.    Guide-piles  were  driven  at 

ih^^  of  lock,  and  a  protection  levee  1,200  feet  in  length  completed  above 

^^  lock,  and  50,329  cubic  yards  of  dredging  done  in  connection  with 

^^  completion  of  the  lock  and  dam.    There  remains  to  be  done,  addi- 

flp^ial  filling  behind  the  land-wall  of  the  lock ;  pile  revetments  of  banks 

r^Kive  and  below  the  lock,  and  an  overhauling  of  the  filling  and  empty- 

^^  arrangements  of  the  lock,  which  are  not  satisfactory. 

,  ^{,1)  La  QramgeDam. — The  dam  at  La  Grange  Lock  was  begun  August 

^>  1889,  and  completed  suflSciently  to  allow  the  lock  to  be  opened  to 

^^^igation  October  21, 1889.    A  rise  in  the  river  November  1, 1889, 

r^^pped  work  oa  the  dam  and  prevented  it43  completion.    There  re- 

^^ing  to  be  done,  170  linear  feet  of  coping  plank  to  be  spiked  to  the 

^*Oping  top  of  the  dam,  and  some  additional  stone  filling  in  this  section  ; 

^^^  abont  340  linear  feet  of  apron  to  be  built. 

(c)  Kampsville  iocfc.— The  delivery  of  cut  stone  and  backing  for  this 
*Ock  continued  under  contract  until  all  stone  contracted  for  was  de- 
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livered.  All  of  the  backlog  stone,  and  all  of  the  cat  stone  for  the  lo 
except  part  of  the  coping  course,  and  the  facing  stone  for  courses 
to  8,  iuclasive,  has  l>eeu  delivered,  as  well  as  all  the  stone  required : 
the  abutment  of  the  dam. 

The  plant  has  been  repaired  and  maintained  in  serviceable  conditu 
but  all  hulls  of  dredges,  boats,  and  barges  are  nearly  unserviceable  tn 
age  and  decay. 

(d)  Survey  ofwater-icay  between  Lake  Michigan  and  the  Illinoia  Bit) 
at  La  Salle^  JiZinoM.— During  the  fiscal  year  the  field  and  office  wc 
relating  to  this  survey  ordered  by  Congress  in  the  river  and  harl 
act  of  August  11,  1888,  was  continued  to  completion,  and  a  rep< 
thereon,  with  maps  and  detailed  estimates  of  cost,  rendered  Februa 
28,1890,  which  has  been  published  as  House  £x.  Doc.  No.  264,  Fif 
first  Congress,  first  session. 

July  1, 1889, amottDt  available '. |73,541 

Jaly  1 ,  1889,  amount  covered  by  uDcompleted  cou tracts 3^,  3Qy 

108. 910 
July  1, 1890,  amount  expended. during  fiscal  year,  exclusive  of 

liabilities  outstanding  Jnly  1.1889 $103,698.37 

Reserve  for  expenses  Office  Chief  of  Engineers 179. 00 

103,877, 

Jnly  1, 1890,  balance  available 5,033w 

Amount  appropriated  by  act  of  September  19, 1890 200, 000.  i 

Amount  available  for  fiscal  year  ending  June  30, 1891 905,033.' 

1  Amount  (estimated)  requixed  for  completion  ot  existing  project 212,500.' 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(      harbor  acta  of  1»66  and  1867. 

(See  Appendix  J  J  3.) 

4.  Operating  and  care  of  La  Orange  Lock, — This  lock  has  been  mai 
tained  and  operated  under  the  general  indefinite  appropriation  i 
*<  Operating  and  care  of  canals  and  other  works  of  navigation,"  ca 
tained  in  (he  river  and  harbor  act  of  Jnly  5,  1884,  section  4.  The  a 
preaches  to  the  lock  have  been  kept  dredged,  and  the  lock  maintain 
in  serviceable  condition.  Since  its  opening,  October  21,  1889,  5 
lockages  have  been  made.  Eleven  tboui<and  five  hundred  and  fori 
eight  cubic  yards  of  the  material  dredged  from  the  approaches  to  t 
lock  were  deposited  behind  the  land-wnll.  The  amount  expended  di 
ing  the  fiscal  year  was  $7,176.96. 

(See  Appendix  J  J  4.) 

5.  Calvmet  River ^  Illinois  and  Indiofna, — The  object  of  this  impro' 
ment,  so  far  as  at  present  projected,  is  to  secure  a  channel  200  feet 
width,  and  16  feet  in  depth  below  low- water  plane  in  Lake  Michigs 
from  the  mouth  of  the  Calumet  River  at  Calumet  Harbor,  Illinois^ 
one-half  mile  east  of  Hammond,  Ind.,  with  a  view  to  inci^asing  i 
facilities  for  handling  the  growing  commerce  of  this  region,  and  also 
aid  in  providing  means  for  the  better  accommodation  of  much  of 
commerce  of  Chicago  River,  which  is  now  very  much  crowded.  1 
original  depth  of  navigation  in  this  river  varied  from  6  to  10  feet. 

The  various  acts  of  Congress,  and  the  limitations  made  by  law  uj 
the  expenditure  of  the  appropriation  thereby  made,  are  stated  in 
last  annual  report  Chief  of  Engineers. 

At  the  beginning  of  the  last  fiscal  year  work  was  in  progress  uu< 
two  contracts  with  the  lowest  responsible  bidders  for  dr^ging,  o 
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^between  the  moatli  and  One  hundred  and  eighth  street;  ^  the  other  for 
the  part  of  the  river  ^  between  the  forks  and  one-half  mile  east  of  Ham- 
moodf  lod."  CTnder  these  contracts  during  the  past  fiscal  year  work  has 
been  done  as  follows: 

(a)  Beiweem  the  mouth  and  One  hundredth  and  eighth  «ire0t— Three 
hnndredandfiffy-foor  thousand  and  seventeen  cabic  yards  of  material 
liave  been  removed,  which,  with  24,608  cubic  yards  dredged  bat  not  paid 
for  last  year,  completed  the  dredging  to  the  fdU  width  of  200  feet ;  to  the 
depth  of  16  feet  at  low  water  from  the  mouth  of  the  liver  to  a  point  near 
ttefiistslip  of  the  South  Chicago  Dock  Company,  about  If  miles  above 
the  moutJi  of  the  river. 

This  work  has  dragged,  owing  to  the  difficulties  encountered  by  the 
contractors  in  perfecting  their  plant  and  disposing  of  the  dredged  ma- 


lt) B^ween  tfte  farki  and  one-half  mile  east  of  Hammond^  Indiana. — 
The  contractors  removed  30,303  cubic  yards  of  material,  completing 
their  contract,  which  resulted  in  Qbtaining  a  navigable  channel  10  feet 
m  depth  throughout  the  section.  This  channel,  however,  has  deterio- 
rated, owing  to  the  practice  of  slaughter-houses  of  dumping  their  refuse 
into  the  river. 

The  amount  expended  by  the  United  States  to  the  close  of  the  fiscal 
year  ending  June  30, 1890,  is  $78,304.42,  of  which  $52,610.67  has  been 
PM  for  work  between  the  mouth  and  One  hundreidth  and  eighth 
>^t,  including  $£r,000  for  legal  expenses  in  securing  the  releases  from 
l^-owners  required  by  the  river  and  harbor  act  of  July  5, 1884,  and 
1^,603.75  for  work  between  the  forks  and  one-half  mile  east  of  Ham- 
inond,  Ind. 

The  funds  now  on  hand  will  be  applied  to  continuing  work  under  the 
^BtiDg  contract,  and  to  forwarding  to  completion,  under  further  con- 
tracts, the  approved  project. 

%l,18e9»amoaiit  available $6,398.88 

^^Y  1, 1889,  amoQDt  eovered  by  uncompleted  contfaota 97, 939. 44 

*  104, 383. 3*2 

^>ly  1, 1890,  amoant  expended  during  fiaoal  year,  ezclnslTe  of 
liabilities  outstanding  Jnly  1.  1889 $53,532.04 

MMrved  for  expeneee,  Office  Chief  of  Engineers IS.  00 

J^y  I,  1890,  amount  covered  by  uncompleted  contracts  ex- 
tended daring  fiscal  year  ending  June  30,  1890 49,605.26 

102. 153. 30 

^•Jy  1, 1890.  bahmce  available 2.230.02 

^ant  appropriated  by  act  of  September  19,  1890  ..., 50,000.00 

^ont  available  for  fiscal  year  ending  June  30,  1891 52,230.02 

j  Amount  (estimated)  required  for  completion  of  existing  project 820. 000. 00 

}  ^Qbmitted  in  compliance  ^ith  requirements  of  sections  2  of  river  and 
^     barber  acts  of  1866  and  1167. 

(See  Api)eodix  J  J  5.) 

^8.  Location  of  the  Illinois  and  Mississippi  Canal, — This  work  was  di- 
f|^ted  by  the  river  and  harbor  act  of  August  11, 1888,  which  changed 
^^  name  of  the  proposed  caoal  from  '^  Bennepin  Canal "  to  the  above. 
Tke  work  consisted  in  the  location  upon  maps  compiled  from  former 
r^veys  along  the  "  line  approved  by  the  Secretary  of  War*'  of  a  canal 
^om  the  '*  Illinois  Biver^  at  or  near  the  town  of  Hennepin,  to  the  Mis- 
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assippi  Biver  at  or  above  tbe  month  of  Bock  Biver,  together  wiUi 
lecessary  feeder  for  the  same,"  to  be  ^^  SO  feet  wide  at  tbe  water  sarfaoc 
bnd  to  hare  a  depth  of  not  less  than  7  feet  of  water,  with  locks  170  fee 
long  and  30  feet  wide ; "  also,  '^  detailed  plans  and  estimates  for  th 
constrnction  of  said  canal  and  feeder." 

The  route  approved  by  the  Secretary  of  War  October  27, 1888,  is  th 
ronte  known  as  the  Bock  Island  Bonte,  and  the  locations,  plans,  ant 
estimates  were  prepared  for  this  particular  ronte,  via  Penney's  SloagI 
to  the  mouth  of  Bock  Biver. 

During  the  past  fiscal  year  work  was  carried  on  oontinuooBly  nnti 
June  21, 1890,  when  it  was  completed,  and  a  final  report  submitted 
which  has  been  published  as  House  £x.  Doc.  No.  429,  Fifty-first  Con 
gress,  first  session. 

A  preliminary  report  was  also  submitted  March  27, 1890,  which  ha 
been  published  as  House  Ex.  Doc.  No.  316,  Fifty-first  Congress,  firs 
session. 

The  work  done  during  the  fiscal  year  embraced : 

(1)  Further  soundings,  or  rather  examinations  in  the  bed  of  Boel 
Biver  from  Penney's  Slough  to  Milan,  and  in  the  vicinity  of  the  head  o 
the  feeder  at  Dixon,  111.,  and  a  survey  of  Bock  Biver  at  its  month. 

(2)  The  completion  of  an  atlas,  comprising  77  sheets,  showing  thi 
location  of  the  route  and  the  detailed  plans  and  estimates  for  the  varioni 
constructions  necessary  to  establish  the  navigation  over  the  ronti 
selected,  together  with  one  title-page,  one  sheet  of  estimates,  and  on( 
index  sheet. 

(3)  Tracing  and  blue-printing  the  sheets  of  this  atlas,  and  preparing 
and  rendering  the  preliminary  and  final  reports  of  the  work. 

The  force  has  been  paid  off  and  disbanded  with  exception  of  on( 
draughtsman,  who  is  finishing  the  retained  tracings  of  the  maps  as  fin 
as  the  balance  of  the  funds  available  will  allow. 

Jnly  1,  1889,  amoaut available f9. 

Jnly  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  Habilitiee 
outstanding  July  1,18«& ■  9,*^ 

July  1, 1890,  balance  available « I! 

(See  Appendix  J  J  6.) 

IMPROVEMENT  OF  HABBORS  ON  THE  EASTERN  SHORE  OF  LAKE 

IGAN. 

Officer  in  charge,  Maj.  William  Ludlow,  Corps  of  Engineers,  h\ 
under  his  immediat/C  orders  until  August  30,  1889,  Lieut.  J.  E. 
Corps  of  Engineers ;  Division  Engineer,  Col.  O.  M.  Poe,  Corps 
gineers. 

Unusual  conditions  affecting  navigation  have  prevailed  on  Laki 
igan  during  the  past  year.    The  lake  has  been  lower  than  for  thirty 
previous,  and  the  high  winter  temperature  ppvented  the  form< 
ice  and  left  the  surface  open  and  exposed  to  the  full  force  of 
ter  gales.    The  consequent  accumulations  of  shoals  and  bai 
harbor  entrances  have  been  unusually  heavy,  and  the  navigal 
been  much  interfered  with.    The  local  engineer  calls  attentioi 
need  of  an  adequate  dredging  plant  to  keep  the  harbors  in  ni 
condition  and  reduce  the  cost  of  dredging  work,  which,  with  a. 
ment  plant,  costs  about  half  the  contract  prices. 

I.  Charlevoix  Harbor  and  entrance  to  Pine  Lake^  Michigan.- 
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the  entraDce  was  aboot  75  feet  in  width,  varying  in  depth  from  2  feet  to  6 
feet.    The  project  of  1868,  as  later  revised,  provides  for  a  12-foot  naviga- 
tion between  piers  100  feet  to  150  feet  apart  from  Lake  Michigan  to 
Roaud  Lake  and  thence  into  Pine  Lake  the  same  depth,  with  83  feet 
width  between  revetted  banks. 
The  total  ezpenditare  to  Jnne  30, 1889,  was  $80,809.74. 
The  piers  have  not  yet  received  their  fnll  development,  and  the  aoces- 
bIoqb  of  sand  from  time  to  time  reduce  the  navigable  depth,  so  that 
dredging,  as  at  nearly  all  the  harbors,  is  a  frequently  recnrring  need. 
At  the  opening  of  navigation  in  the  spring  of  1890  the  depth  was  found 
to  be  so  little  as  8^  feet. 
The  expenditure  for  the  fiscal  year  1890  was  $10,954.35. 
The  three  cribs,  50  feet  by  20  feet  by  18}  feet,  for  which  contract  had 
been  made  fn  February,  1889,  for  the  extension  of  the  south  pier  were 
completed  in  August,  1889,  adding  150  feet  to  its  length,  but  still  leaving 
100  feet  more  to  finish  it,  according  to  the  present  project.    The  north 
pier  has  its  full  length,  and  if  adequate  provision  is  made  for  the  prompt 
^d  timely  service  of  a  dredge  the  12-foot  navigation  called  for  by  the 
project  can  probably  be  maintained. 

This  supposes,  however,  that  the  existing  works  shall,  by  repair  and 
inodification  when  necessary,  be  kept  in  proper  condition  to  perform 
their  intended  service  and  protect^the  channel. 

Dariog  the  year  minor  repairs  were  made  to  the  north  pier  and  the 
cbonels  were  dredged  between  June  29  and  July  16  to  a  depth  of  14 
6et,  removing  6,300  yards  of  sand. 

%  1,1889,  amount  available $4,094.96 

•^nly  1, 1889,  amonnt  available  to  apply  on  exiHting  contracts 8, 595. 30 

%  1, 1889,  total  avaUable 12,690.^6. 

•'olyl,  1890,  amonut  expended  during  fiscal  year,  exclusive  of  liabilities 
oatstanding  July  1, 1889 10.954.35 

%  1,1890.  balance  available 1,735.91 

Amount appropriate4  by  act  of  September  19,  1890 9,000.00 

Anoant  avaHable  for  fiscal  year  ending  June  30, 1891 10,735.91 

SAmonnt  (estimated)  reqnired  for  completion  of  existing  project 83, 500. 00 
oQbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
Wbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  1.) 

2.  Prankfart  Harbor ,  Miehigan.-^The  natural  channel  through  the 
l^h  between  Lakes  Aux  Bees  Scies  and  Michigan  had  but  3  or  4  feet 
^f  Water,  and  the  project  of  1866,  as  later  amended,  provided  for  a  12- 
foot  navigation  between  piers  and  revetments  200  feet  apart. 

Tlie  expenditure  to  June  30,  1889,  was  $247,932.32,  with  400  feet  of 
^<>nh  pier  and  100  feet  of  south  pier  still  to  build  and  some  of  the  older 
^ork  needing  repair. 
'Jhe  expenditure  for  fte  fiscal  year  1890  was  •!),407.20. 
f     5v  Under  the  contract  of  February,  1889,  two  cribs,  50  feet  by  24  feet  by 
>    p2ifeet,  were  built  on  the  south  pier  extending  it  100  feet,  the  work 
^iug  completed  in  July,  1889.  . 

.  At  the  opening  of  navigation  in  the  spring  of  1890,  a  survey  made  m 
^pril  showed  that  the  navigable  depth  was  reduced  to  9J  feet,  which 
^U8t  be  deepened  by  dredging. 

The  north  pier  needs  30Q  feet  and  the  south  pier  100  feet  to  complete 
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July  1, 1889, amount  available .«... $1,934. 

July  1|  1889,  amount  available  to  apply  on  existing;  contracts  .•••. '  8,061. 

July  1, 1889, total  available .10,006, 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outHtauding  July  1, 18o9 9,40r 

July  1, 1890,  balance  available 59B 

Amount  appropriated  by  act  of  September  19,  1890 10,000 

I  — — — — 

Amount  available  for  fiscal  year  ending  June  30, 1891 10,59«g 

Amount  (estimated)  required  for  completion  of  existing  project 10,5(HJ 

Submitted  in  compliance  with  requirements  ofi sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  2c) 

3.  Harbor  of  refuge  at  Portage  Lake,  Michigan. — Portage  Lake  is 
large  and  deep  expanse  of  water  lying  about  midway  between  Poii 
Betsey  and  Big  Sable,  and  separated  from  Lake  Michigan  by  a  narro 
sand  beach  through  which  the  natural  outlet  was  little  more  than 
shallow  drain. 

The  project  of  lS'/9  was  to  provide  a  harbor  of  refuge  for  the  securii 
of  the  general  lake  commerce  by  the  construction  of  an  entrance  in 
Portage  Lake  100  feet  in  width  between  piers  with  a  navigable  depl 
of  18  feet 

To  June  30, 1889,  there  had  been  expended  on  this  project  $83,959.S 
in  seven  installments  in  eleven  years. 

The  expenditure  for  the  past  fiscal  year  was  $6,091.86,  almost  entire 
for  dredging.  Between  May  and  October,  1889,  57,000  cubic  yards  we 
taken  out  to  depths  varying  from  6  to  12  feet,  but  by  December  1  tl 
entrance  was  found  to  be  rapidly  silting  up,  and  in  May,  1890,  the  L 
foot  dredged  channel  had  shoaled  to  5^  and  7  feet. 

July  1,  1889,  amount  available $3,558. 

July  1, 1889,  amount  available  to  apply  ou  existing  coutracts 4,981. 

I  

July  1,1889,  total  available 8,540- 

July  1, 1890,  amount  expended  duriDf;  fiscal  year,  exclusive  of  liabilities 
outstaudiug  July  1,1889 .' 6,091. 

July  l,1890,l>alance  available 2,44^ 

Amouut  appropriated  by  act  of  September  19,  1890 8,000 

Amount  available  for  fiscal  year  ending  June  30, 1891 10,44* 


1 


Amount  (estimated)  required  for  couipletiofi  of  existing  project 167,000 

Submitted  in  cononliauce  witb  requirements  of  sections  2  of  river  an^ 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  3.) 

4.  Manistee  Harbor,  Michigan, — As  originally  improved  at  local  < 
pense  by  the  building  of  rough  slab  piers,  the  channel  at  the  mouth 
the  Manistee  River,  which  is  the  outlet  for  Manistee  Lake,  had  7  oi 
feet   of  water.    The  i)roject  of  1867,  later  modified,  provided  for 
increase  to  12  feet. 

The  expenditure  to  July  1,  1889,  $231,837.45,  resulted  in  secnri 
the  desired  depth  with  an  entrance  width  of  180  feet,  while  in  the  ri^ 
above,  over  the  distance  of  1^  miles  to  the  city  of  Manistee,  the  de^ 
was  limited  to  about  lOJ  feet.  The  development  of  the  local  comme:^ 
has  been  such  as  to  necessitate  enlarging  the  official  project  to  prov^ 
for  deepening  the  navigation  to  15  feet,  which  is  the  ruling  depth. 
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iakeoavi^tion,  aod  extending  it  entirely  through  from  Lake  Michigan 
to  Lake  Manistae,  whence  and  to  which  the  shipments  are  made. 

This  enlargement  of  project  will  involve  the  extension  of  the  piers 
into  deeper  water  and  the  dredging  of  the  inner  channel,  for  which  the 
estimated  cost  is  $  1 15,000. 

The  expenditure  for  the  past  fiscal  year  was  911,630.41. 

Two  cribs,  60  feet  by  30  feet  by  22^  feet,  contracted  for  in  February, 
18S9,  were  built  on  the  south  pier  by  October,  1889,  and  minor  repairs 
were  made  to  the  north  pier. 

Joly  1,1889,  amooDt  available.... 16,831.55 

Joly  1, 1881),  amoaat  ayailable  to  apply  oq  existing  cotltracts 9, 331. 00 

Jolyl,1889,  total  available 16.162.55 

Julyi,  1890,  amount  expeiided  dariug  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1889 ;. ^ 11,630.41 

%1,1890,  balance  available T 4,532.14 

AnioQDt  appropriated  by  act  of  September  i9,  1890 50, 000. 00 

Amoaat  available  for  fiscal  year  ending  J nne  30, 1 89 1 54, 532. 14 

{ Amount  (estimated)  required  for  completion  of  existing  project 75, 000. 00 

<SDbioitted  incompliance  with  requirements  of  sections  2  of  river  and 
(    harbor  acts  of  1866  and  1867. 

(See  Appendix  E  E  4.) 

5,  Ludington  Harbor^  Michigan. — The  natural  outlet  from  Pere  Mar- 
QQette  Lake  into  Lake  Michigan  had  a  narrow  chanuel  of  varying  depth 
<iot  exceeding  7  feet. 

The  project  of  1867  was  to  furnish  a  12  foot  navigation  between  pitirs 
2€0feet  apart.    In  1885  the  need  of  a  harbor  of  refuge  in  this  portion  of 
tlelake,  and  the  failure  of  adequate  appropriation  for  the  dev^elopinent  of 
the  Portage  Lake  Harbor,  which  had  been  designed  and  under  construc- 
tion for  that  purpose  since  1879,  suggested  the  enlargement  of  the  Lud- 
ingtou  Harbor  so  as  to  provide  an  entrance  of  400  feet  width  and  18  feet 
navigable  depth  to  make  it  available  for  general  commerce  seeking  shel- 
ter during  storms.    This  plan,  requiring  the  removal  of  the  present 
8«nth  pier  audits  entire  reconstruction  200  feet  south  of  its  present  po- 
sition, has  been  reconsidered  because  its  completion  would  involve  an 
j      expenditure  of  not  Itss  than  $325,000,  not  including  the  original  cost  of 
tke  present  south  pier,  while  the  Portage  Lake  project,  having  other- 
j      ^i«e  several  jioints  of  advantage,  could  be  completed  for  $175,000,  and 
"^use  the  balance  of  appropriation  to  the  credit  of  Ludington  Harbor 
^^  sufficient  to  finish  it  if  the  south  pier,  as  built,  was  retained  and 
®^t«nded.     Furthermore,  there  was  reason  to  suppose  that  the  increased 
''''dth  of  entrance  at  Ludington  would  tend   to  impair  existing  wharf 
^'^d  harbor  facilities  by  admitting  the  sea  more  freely  and  that  tliesub- 
J^nent  maintenance  of  the  greater  channel  dimensions  would  involve 
^^Miculty  and  exx)ense. 

tK  ^^"t'"*®^  have  therefore  been  made  providing  for  the  completion  of 
^^  harbor  piers  during  the  ensuing  season  prior  to  December,  1890. 
I      The  expenditure  to  July  1,  1889,  was  $241,491.57,  the  north  pier  then 
^^king  500  feet  and  the  south  pier  700  feet  of  length,  in  addition  to 


ich  the  older  work  was  in  need  of  repairs. 
The  expenditure  for  the  past  fiscal  year  was  $44,244.04. 
^^    Uuder  the  contract  of  February,  1889,  ten   cribs  were  added  to  the 
^<>rth  pier  by  November  19,  1889,  and  considerable  repairs  were  made 
r^  both  piers,  more  particularly  with  the  object  of  stopping  the  percola- 
^ou  of  sand  through  them  into  the  channel. 
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The  entrance  was  dredged  in  the  fall  of  1889  and  again  after  the  ( 
ing  of  navigation.  March  2^,  1890,  a  supjilementary  contract  was  i 
to  provide  for  the  completion  of  the  south  pier  according  to  the  li 
revision  of  the  project.  Work  began  in  April,  and  by  July  1  < 
cribs  had  been  built. 

Jnly  ly  1889,  amount  available $55,1 

July  \g  1889,  amount  available  to  apply  on  existiug  contractfi 55, 7 

July  1,  1889,  total  available IIO.S 

Jnly  1,  1890,  amonnt  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 |44,112.64 

July  1.  1890,  outstanding  liabilities 132.00 

'  July  1,  1890,  amonnt  covered  by  uncompleted  contracts  made 

during  the  fiscal  year  ending  June  30, 1890 55,078.96 

99,3 

July  1,  1890  balance  available...^ 11,6 

(3ee  Appendix  K  K  5.) 

6.  Pentwater  Harbor,  Michigan, — The  original  channel  between  I 
water  Lake  and  Lake  Michigan,  as  constructed  at  local  expense, 
slab  piers,  had  a  width  of  about  75  feet  and  a  depth  of  4  feet. 

The  project  of  1866  proposed  increasing  the  width  to  150  feet  and 
navigation  to  12  feet. 

The  expenditure  to  July  1, 1889,  was  $214,129.88,  the  full  depth  b 
from  time  to  time  reduced  by  accessions  of  sand  requiring  the  use 
dredge  to  remove  them. 

The  expenditure  for  the  past  year  was  $8,832.95.  Contract  was  n 
ill  March,  1889,  for  the  construction  of  a  crib  50  feet  by  30  feet  by 
reet  on  the  south  pier,  and  completed  August,  1889. 

The  dredging  contract  of  April,  1889,  was  completed  in  August,  c 
ing  a  continuous  12-foot  channel  between  the  lakes.  Sand  fences  ^ 
built  on  both  sides,  and  in  May,  1890,  repairs  were  begun  to  the  S( 
revetment. 

In  April,  1890,  examination  showed  that  during  the  winter  the 
trance  had  shoaled  to  7  feet  and  provision  was  made  for  dredging  i 
13  and  14  feet.    This  work  is  now  in  progress. 

The  south  pier  lacks  200  feet  of  its  projected  length. 

July  1,  1889,  amonnt  available ,    |8,4 

Jnly  1,  1889,  amonnt  available  to  apply  on  existing  contracts 9, 1 

July  1,  1889,  total  available , 11,6 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 $8,496.54 

July  1,  1890,  outstanding  liabilities 'Si26.4l 

July  1,  1890,  amount  covered  by  uncompleted  contractu  made 

during  fiscal  year  ending  June  30,  1890 180.00 

9,0 

July  1,  1890,  balance  available 2,6 

Amonnt  appropriated  by  act  of  September  19,  1890 8,C 

Amonnt  available  for  fiscal  year  ending  June  30, 1891 10,  ( 

Amonnt  (estimated)  required  for  completion  of  existing  project 29,  C 

Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  6.) 

7.  White  River  Harbor,  Michigan  — The  natural  ontlet  from  V 
Lake  into  Lake  Michigan  was  barely  navigable.  Local  interests 
sought  to  improve  it  by  slab  piers  and  obtained  5  feet  depth. 
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Tbe  project  of  1866  sought  to  deepen  the  navigation  to  12  feet  between 
piers  200  feet  apart. 
The  eipenditare  to  July  1,  1889  was  $249,449.62. 
The  piers  are  BOt  yet  fully  developed,  and  the  constant  accessions  of 
sand  render  dredging  necessary  every  year. 

The  expenditure  for  the  past  fiscal  year  was  $3,036.95,  for  sand  fences, 
dredging,  and  repairs.    In  April,  1890,  the  entrance  was  found  silted, 
^^    so  that  not  over  10  feet  could  be  carried  in  through  a  narrow  lead,  and 
in  June  one  of  the  Government  dredges  was  sent  there  to  open  it 

The  Dorth  pier  lacks  250  feet  of  its  proposed  extension  and  the  south 
pier  200  feet 

Jalyl,  1889,  •mouDtavaiUble $4,274.92 

•'olj  1, 1889,  amoant  available  to  apply  on  existing  contracts 3, 826. 46 

•^aly  1, 18ii9,  total  available 8,101.38 

Jo] J 1, 1890,  amoant  expended  daring  fiscal  year,  exolnsive  of 

liabilities  oatstandiDg  Jaly  1, 1889 ^ |2, 608.30 

Jalyl,  1890,  ontstanding  liabilities T 428.65 

July  1, 1890,  amount  covered  by  uncompleted  contracts  made 

daring  the  fiscal  year  eudinj;  Jane  30,  1890 300. 00 

3,336.95 

Jalyl,1890,  balance  available 4,764.43 

Amount  appropriated  by  act  of  September  19, 1890 17,000.00 

AiDoant  available  for  fiscal  year  ending  June  30,  1891 21, 764. 43 


■^.— 


fk  Amoant  (estimated)  required  for  completion  of  existing  project 48, 225. 00 

\  Sobmitted  ;n  compliance  with  requirements  of  sections  2  of  river  and 
(    harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  7.) 

^  Muskegon  Harbor^  Michigan.— -The  mouth  of  the  Muskegon  Birer, 
^discharging  through  Muskegon  Lake  into  Lake  Michigan,  prior  to  1866 
bad  been  deepened  by  slab  piers  to  13  feet,  but  with  a  bar  in  front  with 
not  over  7  feet.  The  official  project  was  to  widen  the  entrance  from  175 
^M  feet  and  deepen  the  uavigatiou  to  about  13  feet  by  the  extension 
^f  piers  into  the  lake. 

The  amount  expended  to  July  1, 18S9,  was  $236,545.80.  The  south 
pier  was  not  completed,  but  13.^  feet  could  be  carried  in.  A  gap  of  80 
%  exists  in  the  north  pier,  between  the  old  and  new  portions,  which 
^boald  be  closed. 

The  expenditure  for  the  past  year  was  $35,705.43.  The  five  cribs,  5^ 
H  by  30  feet  by  2^  feet,  covered  by  the  contract  of  February,  1880, 
^^re  completed  in  September,  adding  250  feet  to  the  south  pier  and 
^?^ving  150  feet  yet  to  build.  Repairs  were  made  to  the  older  portions 
^'both  piers  in  1889  and  continued  during  the  present  season. 

^d  April,  1890,  examination  showed  that  tlie  entrance  was  obstructed 
?y  a  shoal  with  12  teet  upon  it,  and  the  Government  di*edge  was  sent 
^^  May  to  remove  it  to  a  depth  of  16  feet.  This,  as  well  as  the  repair 
J^^^rk,  is  still  in  progress. 

j^l^l,  18«9,  amount  available |15,8:«.*->l 

^^  1, 1889y  amount  available  to  apply  on  existing  contracts 26, 615. 91) 

J 2} y  1, 1889,  total  available   42,454.20 

.'^  1, 1890,  amount  expended  during  tiscal  year,  exclusive  of 

J    ■^abiliUeaonUtanding  July  1,1881) j ^34,244.90 

•j^l,  1890,  outstanding  liabilities  . ., 1,460.  &;{ 

35,705.43 

A^y  1,  1890,  balance  available .6,748.77 

^^^ounfc  appropriated  by  act  of  September  19,  1890 50, 000. 00 

^^ount  available  for  fiscal  year  ending  Jane  30, 1891 ^,  748. 77 
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Amount  (estimated)  roq aired  for  cotnpletioQ  of  existing  project $31,075.  00 

Submitted  in  compliance  with  requirements  of  sections  2  or  river  and 
liarbor  acts  of  1866  and  1867. 

(See  Appendix  KK  8.) 


9.  Grand  Haven  Harbor^  Michigan. — Grand  Haven,  in  addition  to  its 
local  commerce,  has  a  special  importance  as  the  main  harbor  of  refuse 
on  the  east  coast  of  Lake  Michigan. 

The  large  volume  of  Grand  River,  which  naturally  maintains  a  chan- 
nel of  favorable  capacity,  has  enabled  the  official  project  of  1866  to 
provide  for  an  entrance  width  of  400  feet  and  a  depth  of  18 feet  dimen- 
sions which  render  the  harbor  suitable  to  the  shelter  of  shipping  in 
stormy  weather. 

The  expenditure  to  July  1, 1889,  was  $521,237.83.  The  harbor  works, 
though  of  considerable  extent,  arei  still  far  from  completion,  and  the 
delay  in  advancing  them  to  deep  water  In  the  lake,  together  with  the 
accessions  of  sand  from  the  banks  and  dunes  inside  the  entrance,  have 
been  the  cause  of  occasional  difficulty  from  the  formation  of  a  bar  at 
the  moutlf,  and  much  increased  the  ultimate  cost  of  construction  and 
maintenance. 

The  expenditure  for  the  past  year  was  $25,616.08. 

Under  the  contract  of  February,  1889,  three  cribs  60  feet  by  30  feet  by 
26.J  feet  were  added  to  the  north  pier  by  September,  1889.  The  south 
revetment  was  repaired,  sand  fences  built^  and  willow  cuttings  planted 
to  arrest  sand  drift. 

In  December,  1889,  owing  to  the  abnormal  low  level  of  the  lake  and 
the  open  winter,  the  outer  bar  had  risen  to  11  or  12  feet  depth  and  ex- 
tended northward  and  southward  so  as  to  cross  the  prolongation  of  the 
piers,  leaving  channels  of  16  to  19  feet  oh  each  side.     Had  the  develop- 
ment of  the  shoal  continued  the  danger  of  entering  would  have  become, 
too  serious  to  risk  in  boisterous  weather,  but  later  it  was  found,  as  tbe^ 
lake  rose  somewhat  and  the  volume  of  the  river  strengthened,  thkt  th^ 
bar  was  cut  down. 

For  the  completion  of  the  harbor  facilities,  which  are  of  both  locfwl 
and  general  importance,  the  piers  should  be  extended  for  a  distanoe 
respectively  of  550  feet  and  650  feet,  the  north  shore  revetment  should 
be  prolonged  upward,  and  the  s^>nd  movements  in  the  vicinity  of  tl:mc 
stream  be  controlled.  * 


Jnly  1,  1881),  amount  available j - |8, 481- 

July  1,  1881),  amount  available  to  apply  on  existing  contracts 19,647.  CM 

July  1,  18S9,  total  available 28,128-  32 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  J,  1889 $25,473.68 

July  1,  181K),  outstanding  liabilities : 142.40 

25.61f>-<» 

July  1,  1890,  balance  available 2,512.^ 

Amount  appropriated  by  act  of  September  19,  1890 '. 75,  GOO-  00 

Amount  available  for  fiscal  year  ending  June  30,  1891 77,512. sN 


] 


Amount  (eHtimated)  required  for  completion^  of  existing  project 125, 000. OO 

Submitted  iu  coniplianco  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18(>6  and  1867. 

(See  Appendix  K  K  9.) 
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10.  Block  LaJce  Harbor  Michigan, — In  1866,  \irhen  the  United  States 
assumed  charge  of  th^iniproveinent,  the  outlet  in toLake  Michigan  from 
Black  Lake  had  been  opened  by  the  local  interests  and  revetted  with 
brush-mattress  and  cribs,  with  the  result  of  securing  not  to  exceed  5 
feet  of  navigable  depth.    In  fact,  in  this  case,  as  in  all  similar  ones,  the 
absence  of  any  considerable  outflowing  current  reduces  the  question  to 
one  of  dredging,  supplemented   by   piers   to   protect   the  deepened 
chaDnel.    The  Government  project  sought  to  provide  a  12-foot  naviga- 
tion with  piers  200  feet  apart,  and  to  July  1,  1889,  the  expenditure  was 
1264,143.84,  with  results  that  would  have  been  quite  satisfactory  had 
adcqoate  provision  been  made  for  the  maintenance  of  the  works  and  the 
frequeut  dredging  needful  to  remove  the  recurring  accumulations  of 
Bandbetweeu  the  piers. 

The  expenditure  for  the  past  year  was  $444.26,  all  for  dredging.  In 
July,  1889,  the  entrance  was  practically  closed  to  navigation,  and  the 
balance  to  the  credit  of  the  harbor  being  insij^ificient,  additional  funds 
were  sabscribed  by  the  citizens  of  Holland  to  complete  the  cut.  At  the 
opening  of  navigation  in  1890  the  same  conditions  existed  and  the  Hol- 
land people  paid  for  the  use  of  the  dredge,  making  a  channel  25  feet 
wide  and  13  feet  deep. 

Jnly  1,1889,  amount  available |471.47 

J<ily  1,1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
OTtetauding  July  1,  1889 .-. •     444.26 

Jtlj  1, 1890,  balance  available 27.21 

Amonnt  appropriated  by  act  of  September  19,  1890 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 10,027.21 

(See  Appendix  K  K  10.) 

U.  Saugatuck  Harbor,  Michigan. — The  Kalamazoo  River  is  a  stream 
of  considerable  natural  capacity,  and  maintains  a  channel  of  7  or  8  feet 
^y  aid  of  the  •incomplete  and  partly  dismantled  works  at  the  entrance 
'Jiiit  under  the  project  of  186<,  which  was  intended  to  provide  a  navi- 
gable depth  of  10  feet.  Since  1876,  however,  in  the  absence  of  appro- 
priation, construction  work  has  practically  been  suspended. 

The  expenditures  to  July  1,  1889,  were  $13i,998.8H,  and  for  the  past 
year  $5,257.95,  of  which  $2,000  was  for  dredging  and  $2,701)  for  mate- 
rials for  repairs,  which  the  district  engineer  has  not  deemed  it  expedi- 
ent to  use. 

In  August,  1889,  the  entrance  outside  the  pier  was  obstructed,  and 
tte  Government  dredge  was  sent  to  open  it. 

In  May,  1890,  a  shoal  had  formed  inside  the  river  above  the  revet- 
ments, and  was  dredged  to  permit  the  passage  of  the  vessels  which  still 
'^e  to  the  locality. 

j«{y  1, 1899,  amount  available $3,568.42 

'^v  1, 1889,  amount  available  to  apply  on  existing  contracts 1,871.70 

j'^jy  1, 1889,  total  available 5,440.12 

"v  1, 1890,  amount  expended  dnring  fiscal  year,  exclusive  of  liabilities 
<>Qt»tanding  Jkily  1,  1889 5,257.95 

%  1, 1890,  balance  available 182.17 

(See  Appendix  K  K  11.) 
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12.  South  Haven  Harbor ^  Miiihigan, — The  earlier  improvement  of  th< 
month  of  Black  Eiver  at  local  expense  had  made  an  entrance  85  feet  ii 
width  ancl  aboat  7  feet  deep.  The  project  of  1866  provided  for  an  en 
trance  of  12  feet  depth  and  180  feet  width.  The  expenditnre  to  July  1 
1889,  was  $183,147.27  with  good  results,  but  the  tendency  to  shoaling 
between  the  piers  renders  frequent  dredging  necessary. 

The  expenditure  for  the  past  year  was  $8,472.47.  Bepairs  were  mad( 
to  the  outer  crib  of  the  north  pier  and  to  a.  portion  of  the  south  pier 
and  sand  fences  were  built  The  Government  dredge  took  out  25,00(i 
cubic  yards  between  the  entrance  and  the  highway  bridge  in  the  fall  oi 
1889,  deepening  the  channel  to  13  feet,  and  at  the  cosjt  of  the  citizens 
dug  a  winding  basin  near  the  upper  end  of  the  harbor. 

In  April,  1890,  a  bar  was  found  across  the  entrance  with  not  over  S^ 
feet  upon  it,  and  in  May  the  dredge  re-openqd  this  to  13  feet  Thence 
to^South  Haven  the  channel  depth  was  found  to  be  11^  feet. 

The  north  pier  lacks  150  feet  and  the  south  pier  200  feet  of  complex 
tion. 

July  1, 1889,  amount  available 3,015.^ 

Jnly  1,  1889.  amount  available  to  apply  on  existing  contracts 5, 837,  (^ 

July  1,1889,  total  available 8,852.^ 

July  1, 1890,  aniouut  expended  during  fiscal  year,  exolasive  of 

liabilities  outstanding  July  1, 1889 '     8,447.47 

Jnly  1,1890,  outstanding  liabilities 35.00 

•^ 8,4?i.  4 

Jnly  1. 1890,  balance  available 380.  21 

Amount  appropriated  by  act  of  September  19, 1890 15,000.  Oi 

Amount  available  for  fiscal  year  ending  June  30,  1891 15, 380.  ^ 

i  Amount  (estimated)  required  for  completion  of  existing  project ,  6,500,00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
i     barbor  acts  of  1866  and  1867. 

(See  Appendix  K  K 12.) 

13.  St.  Joseph  Harbor,  Michigan, — The  original  outflow  firom  St 
Joseph  River  was  across  the  open  beach  with  a  shifting  channel  vary- 
ing in  depth  from  "3  to  7  feet. 

The  improvement  of  the  entrance  was  begun  by  the  United  Stat^  '" 
1836,  the  locality  being  selected  for  the  construction  of  a  harbor  oi 
refuge  for  the  lake  commerce.  The  project  provided  for  an  entraii<5* 
depth  of  16  feet  between  piers  about  270  feet  apart.  Later  the  improve- 
ment of  the  inner  harbor  was  begun  by  the  construction  of  a  trainii^^ 
dike  at  its  upper  end,  aud  in  1880  the  United  States  assumed  charge  oi 
the  canal,  which  had  been  built  by  authority  of  the  State  to  conned 
Benton  Harbor  with  St.  Joseph  Harbor.  ' 

Since  1870,  when  the  Chicago  and  Michigan  Lake  Shore  Railroad  boil^^ 
a  trestle  bridge  across  the  harbor  near  the  mouth  it  has  ceased  to  be^> 
general  use  as  a  harbor  of  refuge,  but  the  local  commerce  has  contiDO^^ 
to  develop. 

The  expenditure  to  July  1, 1889,  was  $347,906.34.  The  depth  betweer^ 
the  pier  is  usually  snfficieut,  a  bar  of  15  feet  outside  in  the  lakelimilin^ 
the  draught  to  that  amount. 

For  the  past  year  the  expenditure  was  $6,151.71. 

Under  the  contract  of  April,  1889,  the  wing  to  connect  the  east  en^ 
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of  the  Dorth  pier  with  the  shore  was  completed  in  Aagast.  In  Novem- 
ber partial  repairs  were  made  to  some  dangerous  places  in  the  north 
pier,  and  in  Decemt)er  the  dredge  worked  in  the  canal  until  January 
23.  In  April,  1890,  the  dredging  was  renewed,  cutting  through  a  shoal 
near  the  entrance  and  deei)ening  the  csmal  to  13  feet.  The  winding 
basin  at  Benton  Harbor  was  also  enlarged  and  deepened. 

Daring  the  winter  the  dredging  plant  was  repaired. 

In  May,  1890,  the  entrance  depth  was  not  less  than  15  feet  and  thence 
to  Benton  Harbor  not  less  than  12  feet. 

Jnlyl,1889,  amoant  avaaable.. $3,311.44  ^ 

Jnly  1, 18S9,  amoant  available  to  apply  on  existing  oontrac ts 2, 695. 22 

Jnly  1, 1889,  total  available 6,206.66 

Jaly  1,  ld90,  amount  expended  daring  flsoal  year,  exclusive  of  liabilities 
OTtrtinding  July  1,  18d9 6,151.71 

Jnly  1, 1890,  balance  avaUable i J....  54.95 

Anoont appropriated  by  act  of  September  19,  1890 20,000.00 

AiDooni  available  for  fiscal  year  ending  Jane  30, 1891 ;M),054.95 

(^  Appendix  K  K  13.) 

,  U.  8t.  Joseph  Biverj  Michigan. — For  the  removal  of  obstructions 
^Q  St.  Joseph  Siver  between  St.  Joseph  and  Berrien  Springs,  a  distance 
0^25  miles,  a  small  snagging  plant  was  procured,  and  the  worst  places 
treated  by  the  removal  of  logs  and  bowlders  and  the  constmction  of 
Ml  wing-dams  at  three  points,  to  reduce  its  low- water  channel  width, 
'l^ke  expenditure  on  this  account  during  the  past  year  was  $1,326.52, 
^d  the  worlc  will  be  continued  during  the  ensuing  season. 

Jttly  1,1880,  amonnt available $2,233.52 

^^7 1, 1889,  amonnt  ayailable  to  apply  on  existing  contracts ■ 250. 00 

%  1,1889,  total  available 2,483.52 

'Qly  1, 1890,  amonnt  expended  dnring  fiscal  year,  exclnsive  of  liabilities 
oatBtanding  Jnly  1,  1«89 1.326.52 

%1,1890,  balance  avaUable 1,157.00 

Aownnt  appropriated  by  act  of  September  19, 1890 1,000. 00 

^OQot  available  for  fiscal  year  ending  Jnne  30, 1891 2, 157. 00 

(See  Appendix  K  K 14.) 

15.  Michigan  City  Harbor  ^  Indiana, — Outer  Harbor. — ^The  outer  harbor 
^oaists  of  an  inclosed  area  in  the  lake,  projected  in  1870  and  completed 
foorteeD  years  later.  This  work  is  not  available  as  a  harbor  of  refuge,  for 
*bich  it  was  intended,  by  reason  of  its  lack  of  depth,  the  narrowness 
®f  the  entrance  (215  feet)  and  the  exposure  of  the  opening  at  the  north- 
^est  angle  to  the  heavy  seas  out  of  the  lake  from  the  northwest  quarter, 
^he  outer  breakwater,  projected  In  1883  and  the  construction  of 
^hich  was  begun  last  year,  lies,  as  now  designed,  detached  from  the 
J^her  works,  beginning  ^0  feet  to  the  westward  and  thence  extending 
2f000  feet,  with  an  angle  of  136^  at  the  middle  point. 

The  expenditure  to  July  1, 1889,  for  the  construction  of  the  works 

^^oiprising  the  '^  outer  harbor  ^  has  been  $576,525.58,  and  during  the  past 

*^  year  $72,182.30.    Under  the  contract  made  in  March,  1889,  three 

^'ibs  were  built  ia  the  breakwater  pier  at  the  east  side  of  the  entrance 

BHO90 ^18 


274    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S,  ARMY. 

and  ten  cribs  in  the  outer  breakwater,  the  work  being  continaed  to 
December  25, 1889. 

This  spring  the  bnilding  up  of  the  breakwater  pier  cribs  to  the  fall 
height  was  l^gan,  and  by  Jaly  the  work  was  well  nnder  way.  The 
dredging  plant  was  repaired  during  the  winter. 

July  1, 1889,  amonnt  available |35,497.01 

Joly  If  1889,  amoant  available  to  apply  on  existing  oontraots 57, 352. 41 

July  1, 1889,  total  available 92,849.42 

July  1. 1890,  amount  expended  during  fiscal  year,  exolnsive,  of 

HabiUtiee  outstanding  July  1, 1889 :\ $71,596.53 

July  1,1890,  outstanding  liabilities 585.77 

July  1,  1890,  amount  covered  by  uncompleted  contracts  made 

during  the  fiscal  year  ending  June  30,  1890 2,260.69 

74,442.99 

July  1,  1890,  balance  available 18,406.43 

Amount  appropriated  by  act  of  September  19,  1890 50,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 68, 406. 43 

(  Amount  (estimated)  required  for  completion  of  existing  project 279, 613. 50 

<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  15.) 

Inner  harbor. — The  inner  harbor  at  Michigan  City,  where  the  ship- 
ping business  is  done,  and  'which  practically  furnishes  all  the  harbor 
facilities  that  are  of  service,  has  been  under  improvement  by  the  United 
States  since  1836,  under  a  project  for  dredging  and  revetting  the  creek 
channel  and  protecting  the  entrance  by  piers. 

In  1866  the  harbor  was  re-exam  ined  and  found  in  need  of  considera- 
ble extension  and  repairs.  The  expenditures  prior  to  that  date  had 
amounted  to  $156,000,  and  Oongress  renewed  the  appropriations  for  the 
work  when  it  was  shown  that  the  local  authorities  had  expended,  in- 
cluding the  cost  of  a  dredge,  $100,000  for  the  purpose.  From  18^  to 
June  30,  1889,  the  expenditure  has  been  $99,202.16,  and  for  the  past 
year  .$2,480.33. 

The  dredging  has  been  carried  nearly  1^  miles  up  the  creek,  the  design 
nated  limit  of  the  improvement  being  the  Wabash,  St.  Louis  and  Pacifi 
Railroad  bridge  at  that  point.    The  dredging  was  continued  to  Angus 
14^1889,  making  a  channel  60  feet  wide  and  13  feet  deep. 

Julyl,  1889,  amount  available |2,6^^ 

Jnly  1,  1890,  amoont  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  Joly  1, 1889 .^ .' 2,480. 

July  1, 1890,  balance  available 192.  ^^t 

Amount  appropriated  by  act  of  September  19,  1890 7,500. 


Amount  available  for  fiscal  year  ending  Jnne  30,  1891 7, 692.       ^^ 

(See  Appendix  K  K 15.) 

EXAMINATION  AND  SUEVEY  FOR  IMPROVEMENT,  TO  COMPLY  Wi:^^^ 
REQUIREMENTS  OP  THE  RIVER  AND  HARBOR  ACT  OF  AUGUST     ^ 

1888. 


It  appearing  from  the  preliminary  examination  ma<)e  by  the  1 
engineer  of  Petoskey  Harbor^  Michigan^  for  breakwater  and  harbor 
rejMgey  that  the  locality  is  worthy  of  improvement,  and  the  pnl^ 
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neoeflsity  therefor  being  apparent  from  the  facts  and  reasons  reported, 
which  are  concurred  in  by  the  Chief  of  Engineers,  Major  Ludlow  was 
charged  with  and  completed  its  survey,  the  results  of  which  were  trans- 
mitt^  to  Congress  and  printed  as  House  Ex.  Doc  107,  Fifty-first 
Congress,  first  session.    (See  also  Appendix  K  K  16.) 

IMPBOVEMBNT  OP  ST,  MART'S  RIYER— ENLARGEMENT  OP  AND  OPER- 
ATINO  ST.  MARY'S  PALLS  CANAL — CONSTRUCTION  OP  HARBOR  OP 
REFUGE  ON  LAKE  HURON,  AND  IHPROYEHENT  OP  CERTAIN  HAR- 
BORS ON  LAKE  HURON  AND  OP  SAGINAW  RIVER — ^PRESERVATION  OP 
AND  OPERATING  ST.  GLAIR  PLATS  CANAL — IMPROVEMENT  OP  GROSSE 
POINT  CHANNEL  AND  OP  DETROIT,  CLINTON,  ROUGE,  AND  BLACK 
BITSBS. 

OfBoer  in  charge,  Gol.  O.  M.  Poe,  Corps  of  Engineers,  with  Lieut.  G. 
0.  S.  Kicb4,  Corps  of  Engineers,  under  his  immediate  orders  during  the 
entire  year,  and  with  Lieut.  H.  F.  Hoilges,  Corps  of  Engineers,  under 
his  immediate  orders  since  June  24,  1890. 

1.  SLMarjfs  River j  Michigan.. — ^Tlie  project  Tor  obtaining  a  navigable 
channel  of  16  feet  depth  between  Lakes  Superior  and  Huron  had  been 
barely  completed  when  the  demands  of  commerce  so  enormously  in- 
creased that  the  work  of  obtaining  a  depth  of  20  feet  throughout  was 
undertaken,  with  the  fuH  sanction  of  both  legislative  and  executive 
authority, 

A  necessary  part  of  the  project  is  the  construction  of  a  new  lock 
upon  the  site  of  the  old  State  locks,  to  have  a  length  of  800  feet  be- 
^660  gates,  a  width  of  100  feet  throughout,  a  depth  of  21  feet  on  the 
initer-sills,  and  a  single  lift  approximating  18  feet.  The  canal  is  to  be 
deepened  to  correspond.  The  estimated  cost  of  this  eillargement  of  the 
^nal  system  is  $4,738,865,  for  the  details  of  which  see  pages  2220  et  aeq. 
of  the  Annual  Report  of  the  Chief  of  Engineers  for  1887.  The  coffer- 
^m  surrounding  the  site  of  the  new  lock-pit  is  completed,  and  the 
PQinping  plant  is  all  in  position :  the  pier  in  front  of  Fort  Brady  is 
<^iDp]eted,  and  30,239  cubic  yards  of  material  removed  from  the  lock- 
pit  have  been  placed  behind  it ;  and  work  is  being  continued  under  the 
<^Qtract  for  excavating  the  lock-pit,  105,850  cubic  yards  of  earth  and 
^)^  cubic  yards  of  stone  having  been  removed  from  the  lock-pit,  and 
f%i  cubic  yards  of  stone  from  the  walls  of  the  lock  of  1855  having 
^Q  piled  on  the  canal-pier  since  the  beginning  of  operations.  (These 
%Qies  are  for  work  done  up  to^ay  31, 1890.) 

T^he  statistics  of  the  commerce  of  the  canal  indicate  more  clearly 

^h  succeeding  year  the  urgency  for  rapid  progress  in  the  improve- 

'^^nt    The  report  for  operating  and  care  of  the  canal  for  the  past  fiscal 

<^^ar  clearly  shows  that  the  limit  of  its  capacity  is  being  rapidly  ap- 

'^'t^^hed,  10,108  vessels,  8,288,580  tons  of  freight,  and  24,125  passen- 

^^^  having  been  carried  through  it  during  that  time. 

.,  ^he  necessity  for  the  early  completion  of  the  improvement  is  so  great 

'**^t  an  estimate  of  $1,236,000  is  submitted  for  the  prosecution  of  the 

?f^A  during  the  fiscal  ^Kar  ending  June  30, 1892,  in  full  confidence  that 

^*^^  actual  conditions  now  existing  will  amply  justify  so  large  an  appro- 

J^^^t^tion. 

£^« aggregate ezpeoded  on  this  work  to  June  30,  1689,  was 1250.331.52 

**« amoaiit  expended  daring  the  fiscal  year  ending  Jane  30, 1890,  was . .      148, 694. 54 

Total  expeniUture  to  Jane  30, 1890 399,026.06 
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Jaly  li  1889,  amoant  aTailable t744» 

Jaly  1,  1889^  amount  covered  by  exiBting  contraoU 254, 

999, 
Jaly  1,  1890,  amoant  expended  daring  fiscal  year,  exclusive 

of  liabilities  outetanding  July  1,  1889 $140,280.70 

July  1 ,  1890,  outstanding  liabilities 8, 413. 84 

July  1,  1890,  amount  covered  by  uncompleted  contracts 

June30,  1890 156,336.59 

305, 


July  1,  1890,  balance  available 694, 

Amount  appropriated  by  act  of  September  19, 1890 : 900, 

Amount  available  for  fiscal  year  ending  June  30,  1891 1, 594, 


I  Amdunt  (estimated)  required  for  completion  of  existing  project 2, 838, 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

<      30,1892^ 1,236, 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

t     harbor  acts  of  1866  and  1867. 

(See  Appendix- L  L  1.) 

2.  OpercUing  and  care  of  8t,  Mary^s  Falls  Canalj  Michigan. — D 
the  fiscal  year  the  canal  was  open  to  navigation  two  hundred  and  tw 
nine  days.  It  was  closed  for  the  winter  December  4,  1889,  and  0[ 
April  20  for  the  season  of  1890. 

Ten  thoasaud  one  hnndred  and  eight  vessels,  etc.,  represe 
7,899,604  registered  tons,  and  carrying  8,288,580  tons  of  freight 
24,125  passengers,  passed  through  the  canal  in  4,859  lockages. 

The  st-aple  articles  transported  were  1,894,433  tons  of  coal,  3 
tons  of  copper,  2,592,736  barrels  of  flour,  22,192,494  bushels  of  g 
4,404,935  tons  of  iron  ore,  72,163  tons  of  pig  and  manufactured 
207,762  barrels  of  salt,  5,905  tons  of  silver  ore,  308,032,000  feet  B. 
lumber,  40,829  tons  of  building  stone,  2,597  tons  of  wool,  455  tc 
hides,  and  344,425  tons  of  miscellaneous  and  unclassified  freight. 

The  expenditures  on  account  of  operating  and  care  for  the  fiscal 
aggregated  $37,237.08. 

The  estimated  amount  required  for  the  fiscal  year  ending  Jut 
1891,  is  $48,000,  all  of  which  is  already  provided  for  by  indefiniti 
propriation. 

Aggregate  expended  on  this  improvement  to  June  30,  1889,  was |233j ! 

Amount  expended  during  fiscal  year  ending  June  30,  1890 37, ! 

Total  expenditure  to  June  30, 1890. 270,i 


Amount  required  for  fiscal  year  ending  J  une  30, 1891 48, 4 

Balance  remaining  from  allotment  of  preceding  year,  exclusive  of  out- 
standing liabilities 8,1 

Additional  allotment  required  for  fiscal  year  ending  June  30, 1891 39, ! 

(See  Appendix  L  L  2.) 

3.  Dry-Dock  at  St.  Maryh  Falla  Canal,  Michigan, — The  propositi* 
locate  a  dry-dock  in  immediate  proximity  to  the  lockage  system 
objectionable  as  ever;  but  if  it  should  be  decided  to  do  so,  then  tl 
cation  heretofore  referred  to,  at  the  eastern  end  of  the  area  trausfi 
from  the  Fort  Brady  military  reservation  to  the  canal  reservation,  i 
least  objectionable. 

But  the  construction  of  a  pier  in  front  of  the  Fort  Bra<ly  reserv; 
has  now  advanced  beyondLthe  point  where  a  dry-dock  should  be  loc; 
and  a  portion  of  this  workVould  have  to  be  removed,  thus  increi 
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by  120,000  the  probable  cost  of  a  dry-dock^  and  the  estimate  therefor 
should  be  increased  accordingly. 

AmooDt  (estimated)  reqaired  for  the  construction  of  ^  dry-dock  at  the 
point  indicated,  $343,87^. 

It  is  understood  that  the  State  of  Michigan  holds  $65,000  in  readiness 
to  transfer  to  the  United  States  for  the  purpose  of  constructing  a  dry- ' 
dock  at  8t.  Mary's  Falls  Canal. 

(See  Appendix  L  L  3.) 

4.  Bay  Lake  Channel^  St.  Ma/ry^s  Biver,  Michigan. — Before  improve- 
meats  were  commenced  the  channel  through  Hay  Lake  was  restricted 
in  depth  at  Sugar  Island  Rapids  and  at  the  Middle  Neebish ;  at  these  two 
places  a  maximum  draught  of  but  8  or  9  ieet  could  be  carried  if  a  very 
irregular  course  was  taken,  and,  practically,  vessels  drawing  more  than 
0  feet  of  water  would  not  attempt  the  passage.  In  addition  to  the 
places  above  mentioned  there  were  some  shoals  in  Hay  Lake  requiring 
removal  to  make  the  channel  available  for  the  vessels  navigating  the 
St.  Mary's  River. 

Tiie  original  estimates  for  this  improvement  were  based  upon  a  proj- 
ect for  a  channel  300  feet  wide  and  17  feet  deep,  leaving  the  present 
UAvigable  channel  of  St.  Mary's  River  at  Sugar  Island  Rapids  (about 
^i  miles  below  the  canal),  through  these  into  Hay  Lake,  and  then,  by 
^fty  of  the  Middle  Neebish,  rejoining  the  present  navigable  channel  at 
f^c  foot  of  Sugar  Island,  thus  saving  a  distance  of  II  miles  and  obtain- 
H  a  route  which  can  be  so  marked  by  lights  as  to  be  navigable  at 
'''gbt— a  condition  impracticable  with  the  present  channel,  except  by 
^'  c  use  of  many  lights. 

Tbe  estimated  cost  of  this  project  was  $2,127,292.  The  project  was 
^u.b8eqaently  modified  to  increase  the  depth  to  20  feet,  the  estimated 
^t  being  $2,659,115^  subject  to  change,  however,  in  case  unexpected 
"'fficnlties  are  developed  during  the  progress  of  the  work. 

The  work  under  way  at  Middle  Neebish  is  progressing  well.  Daring 
^heyear  from  June  1,  1889,  to  May  31, 1890,  78,011  cubic  yards,  bank 
^^asure,  were  excavated  by  the  contractors,  Messrs.  Dunbar  &  SuUi- 
^^0,  and  about  1,650  linear  feet  of  dike  built  during  the  same  time. 

The  length  of  the  route  is  sufficient  to  admit  of  the  use  of  a  very 
^^tensive  plant  An  estimate  of  $500,000  is  sufficient,  one-half  to  be 
applied  at  Middle  Neebish  and  the  other  half  at  Sugar  Island  Rapids, 
^here  right  of  way  has  been  obtained. 

«j^  ^gregate  expended' on  this  improvement  to  Jane  30,  1869,  was  .. .    |497, 768. 48 
^a«  amoant  expended  daring  the  fiscal  year  ending  June  30, 1890,  was .       159, 547. 40 

Totalexpendituresto  June  30, 1890 657,315.88 

J ''jy  1, 1889,  amount  available i9M01.49 

^*y  1, 1889,  amount  covered  by  existing  contracts 287, 361. 68 


J  477,363.17 

^*y  1, 1890,  amount  expended  during  fiscal  year,  exclusive 

.l^i^liabilities  outstanding  July  1, 1889 $143,296.47 

j^-yi,  1890,  outstanding  liabilities 16,250.93 

iy  1,  1890,  amonnt  covered  by  uncompleted  contracts 

•'^neSO,  1890 144,766.47 

304, 313. 87 

^V^V  1, 1890,  balance  available 173,049.30 

^*^f)nntappropriatedby  act  of  September  19,  1390 400,000.00 

A  

^**^OBut  available  for  fiscal  year  ending  June  30,  1891 573,049.30 
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'AmouDt  (estifnated)  required  for  completion  of  existing  project $lf284, 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  euaing  June 

i      30,  1802 500, 

I  Submitted  in  compliance  with  requirements  of  sf  ctions  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 

(See  Appendix  L  L  4.)  ' 

5.  Harbor  at  Cheboygan^  Michigan. — ^Prior  to  undertaking  any  imi 
ment  at  tliis  harbor,  only  6^  to  7  feet  of  water  could  be  carried  i 
the  bar  at  the  mouth  of  Cheboygan  Biver. 

The  original  project  for  the  improvement,  adopted  in  1871,  co 
plated  dredging  a  channel  200  feet  wide  and  14  feet  deep  throng 
bar,  and  revetting  each  aide  by  a  pile-pier.  Experience  gained  d 
the  progress  of  the  work  already  done  leads  to  the  belief  that  the 
can  be  omitted  with  consequent  reduction  of  cost  to  the  extent  of : 
one-half  the  original  estimate. 

Subsequent  modifications  of  the  project  were  made  until,  as  it 
stands,  it  provides  for  a  channel  of  15  feet  in  depth,  and  generall 
fedt  in  width  from  the  15-foot  curve  in  the  Straits  of  Mackinac  t 
State  Eoad  Bridge. 

Up  to  June  30, 1889,  an  aggregate  of  $123,982.71  had  been  expe 
on  this  harbor,  and  some  dredging  still  remained  to  be  done  to  com 
the  project.- 

During  the  year  ending  June  30, 1890, 31,204  cubic  yards  of  mat 
scow  measurement,  were  excavated,  and  $5,665.62  expended,  an< 
contract  closed  November  29, 1889,  owing  to  completion  of  the  pn 

The  result  of  this  dredging  has  been  to  make  a  channel  15  fe 
depth  and  200  feet  in  width,  narrowing  to  a  width  of  175  feet  ii 
upper  part,  from  the  Straits  of  Mackinac  to  the  State  Road  Brid 
Cheboygan. 

Until  the  dredged  channel  begins  to  silt  up,  or  the  revetting 
contemplated  in  the  original  project  of  1871  are  shown  to  be  neces 
no  further  work  is  proposed,  and  therefore  no  further  estimate  is 
mitted  at  this  time. 

The  aggregate  expended  on  this  harbor  to  June  30,  1889,  was $1^> 

The  amonnt  expended  during  the  fiscal  year  ending  June  30,  1890,  was..        5, 

Total  expenditure  to  June  30, 1890 129,i 


July  1,  1889,  amonnt  available 15, 

July  1,  1889,  amonnt  covered  by  existing  contracts 9, 

July  1,  1890,  amonnt  expended  during  fiscal  year,  exclnsive  of  liabilities 
outstanding  July  1, 1889 » 5, 

July  1, 1890,  balance  available 18, 

(See  Appendix  L  L  5.) 

6.  Harbor  at  Thunder  Bay^  Michigan. — Prior  to  the  commencem 
the  improvement  there  was  a  navi£rable  channel  from  the  bay  int 
river  of  12  feet  depth,  and  a  variable  width,  at  one  place  only  50 
The  original  project  for  the  improvement  of  this  harbor  was  ad< 
in  1876,  the  object  being  to  obtain  an  entrance  channel  from  th 
into  the  river  of  navigable  width,  and  of  not  less  than  13  feet  in  d 

The  project  was  subsequently  modified  to  such  an  extent  as  tc 
vide  for  a  depth  of  14  feet. 

This  had  been  practically  accomplished  at  the  date  of  the  Annul 
port  for  L884.  It  was  then  stated  that  the  improvement  was  of  si 
character  that  it  would  require  attention  from  time  to  time,  and  i( 
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recoiumeuded  that  saffloient  appropriation  be  made  to  render  available 
the  sum  of  $10,000  for  ase  when  it  should  be  wanted.    This  was  not 
doue  aod  the  matter  remained  in  abeyance. 
Complaints  of  insufficiency  of  water  arose  from  three  caases. 

(1)  D(|terioriation  of  depth  (due  to  deposit). 

(2)  A  low  stage  of  water  in  Jjake  Huron. 

(3)  Tbe  general  use  of  larger  vessels. 

The  river  and  harbor  act  of  August  11, 188S,  required  the  expendi- 
tareof  the  balance  avilable  ($4,514.11),  for  dredging,  and  a  oontract  for 
this  dredging  was  entered  into  and  5,290  cubic  yards  excavated  up  to 
Jaoe  30, 1889,  at  a  cost  of  $2,232.74,  making  the  aggregate  expended 
00  this  harbor  up  to  that  time  $16,667.10. 

During  the  fiscal  year  ending  June  30,  1890,  5,254  cubic  yards  were 
excavated  and  $2,221.60  expended  (or  a  total  10,544  cubic  yards  exca- 
vated under  this  contract  and  $4,454.32  expended). 

The  result  of  this  dredging  has  been  to  give  a  channel  80  feet  wide 
and  14  feet  deep  across  the  bar  at  the  mouth  of  the  river,  and  a  clear 
depth  of  13  feet  thence  to  about  1,800  feet  above  the  Second  Street 
Swiug  Bridge  in  Alpena. 

The  aggregate  expended  od  this  harbor  to  June  30, 1889,  was $16, 667. 10 

'''>"'  amoant  expended  during  the  fiscal  year  ending  June  30,  1890,  was. . .      2, 221. 60 


Total  expenditure  to  June  30, 1890 18,888.70 

July  1, 1889,  amount  available,  but  covered  by  existing  contracts 2, 281. 39 

^^^y  1, 1890,  amount  expended  during,  fiscal  year,  exclusiye  of  liabilities 
oataunding  July  1, 1889 2,221.60 

%  1, 1H90,  balance  available 59.79 

AmouDt  appropriated  by  act  of  September  19,  1890 0,500.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 5,559.79 

(See  Appendix  L  L  6.) 

7.  Harbor  at  Au  SaAle,  Michigan. — Before  the  beginning  of  improve- 
uieuu,  the  mouth  of  An  Sable  River  was  150  feet  wide,  with  a  depth  of 
^  feet  over  tbe  bar.  Above  the  mouth  for  a  qnarter  of  a  mile  7  to  10 
f<^t  of  water  was  found,  and  above  this  point  only  5  or  6  feet. 
.  Tbe  present  project  for  the  improvement  of  the  harbor  was  adopted 
in  1866  and  modified  in  1879,  the  object  being  to  obtain  a  channel  of  not 
less  than  10  feet  in  depth  for  a  width  of  100  feet  from  Lake  Huron  to 
^he  State  Road  Bridge  at  Au  Sable. 

The  aggregate  expended  on  this  harbor  to  June  30,  1889,  was 
I109,1G0.59  and  the  works  constructed  in  former  years  were  in  much 
^^  same  condition  as  reported  in  the  Report  of  the  Chief  of  Engineers 
for  1888,  page  1962. 

By  tbe  river  and  harbor  act  of  August  11,  1888,  it  was  directed  that 
the «( balance  available  from  former  appropriations  shall  be  expended 
*^  dredging  at  the  mouth  of  Au  Sable  River." 

The  balance  available  was  $4,848.97,  and  to  carry  into  effect  this  pro- 
^iou  it  was  decided  to  dredge  a  channel,  having  a  minimum  width  of 
^  feet  (two  dredge  cuts)  and  depth  of  10  feet,  across  the  bar  at  the 
^^uth  of  Au  Sable  River,  a  distance  of  about  1,200  feet,  and  to  remove 
J^me  minor  shoals  in  the  river  channel  abovD  the  bar.  This  being  done, 
^^  then  apply  any  balance  that  might  remain  to  widening  the  channel 
Jcro88  the  bar,  the  object  being  to  secure  a  navigable  depth  of  10  feet 
^^rsuch  width  as  th'b  available  funds  would  suffice  to  pay  for. 

After  due  advertisement  a  contract  was  awarded  on  June  28,  1889, 
^  Messrs.  Oarkin,  Stickney  &  Oram,  and  dredging  was  carried  on 


280    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S  ARMT. 

by  them  daring  parts  of  August  and  September,  1889;  $4,621.48  was 
expended  daring  the  year  ending  June  30, 1890  ($26.94  of  the  balance 
available  having  been  expended  prior  to  June  30, 1889),  and  12,864 
cubic  yards  of  material,  scow  measurement,  excavated,  resulting  in  a 
temporary  channel,  10  feet  in  depth,  from  the  mouth  of  the  riVer  to  the 
Au  Sable  Swing  Bridge,  having  a  width  of  120  feet  across  the  ban 

TUe  aggregate  expended  on  this  harbor  to  June  30,  1689,  was « .|109, 160. 60 

The  amoant  expended  during  the  fiscal  year  ending  June  30, 1890,  was ...      4, 621. 48 

Total  expended  to  June  30,  1890 j...  113,782.07 

July  1,  1889,  amount  available,  but  covered  by  existing  contracts 4,822.03 

July  1,  1890,  amount  expended  during  fiscal  year,  exolusive  of  liabilities 
outstanding  July  1,  1889 4,621.48 

^uly  1,  1890,  balance  available 200,55 

(See  Appendix  L  L  7.) 

8.  Saginaw  River  Michigan. — Immediately  preceding  the  formation  of 
any  project  for  the  improvement  of  Saginaw  Biver,  its  condition  was  as 
follows: 

The  entrance  to  the  river  was  obstructed  by  a  bar  in  Saginaw  Bay 
about  1  mile  from  shore  and  a  half  mile  in  width  between  the  10-foot 
curves,  with  a  minimum  depth  of  about  9  feet  Between  the  mouth  of 
the  river  and  Bay  City,  a  dititance  of  about  5  miles,  the  depth  varied 
from  15  to  30  feet.  Thence  to  the  heail  of  the  river,  a  distance  of  about 
16  miles,  the  channel  was  obstructed  by  a  number  of  bars  having  only 
7  feet  of  water,  thus  limiting  the  navigable  depth  to  about  7  feet, 
although  the  prevailing  depth  varied  between  12  and  20  feet. 

The  original  project  for  the  improvement  of  the  river  was  made  in 
1866,  and  ordy  contemplated  a  straight  channel  195  feet  wide  and  12 
feet  deep  across  the  bar  at  the  mouth,  to  be  obtained  by  sufBcient 
dredging.  This  was  completed  in  1869,  the  length  of  the  channel  being 
6,800  feet. 

In  1874  a  project  for  improving  the  river  above  Bay  City  was  adopted. 
It  included  dredging  a  lO-foot  channel  across  the  bars  at  East  Saginaw 
and  Garrollton,  and  the  construction  of  a  pile  revetment  along  one  side 
of  the  new  channel  at  the  latter  place.  To  this  were  added  in  1876 
projects  for  similar  improvements  at  Zilwaukie  Bar  and  New  York 
Works  Bar,  and  in  1879  at  Willow  Island. 

Under  these  several  projects  work  slowly  progressed  until  1881.  In 
1882  a  Board  of  Engineers  considered  the  subject  of  the  general  im- 
provement of  Saginaw  Biver,  and  recommended  that  the  channel  be 
made  200  feet  wide,  with  a  depth  of  14  feet  from  Saginaw  Bay  to  Bay 
City  and  of  12  feet  thence  to  the  head  of  the  river,  a  total  distance 
of  about  23  miles. 

The  details  of  the  project  are  given  at  pages  1863  et  seq.  of  the  An- 
nual Eeport  of  the  Chief  of  Engineers  for  the  fiscal  year  ending  Jane 
30,  1883. 

An  addition  to  the  project  has  been  made,  providing  for  the  repair 
and  extension  of  the  revetment  confining  the  Garrollton  Channel  and 
the  construction  of  similar  works  at  the  head  of  Crow  Island  fpr  the 
improvement  of  Zilwaukie  Bar,  and  another  addition  was  made  to  the 
project  on  July  29, 1889,  providing  for  the  reconstruction  of  about  2,615 
linear  feet  of  the  pile  revetment  opposite  Carrollton  Bar  in  order  to 
render  this  revetment  less  liable  to  ignition. 

By  the  river  and  harbor  act  of  August  5, 1886,  the  improvement  of 
the  west  channel  along  West  Bay  City  was  also  added  to  the  project 
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Up  to  Jane  30, 1889,  $439,596.02  had  been  expended  on  the  work,  and 
ftt  thftt  time  a  maximum  draught  of  12  feet  could  be  carried  entirely 
aerofis  the  bar  at  the  mouth  of  the  river,  although  the  greater  portion 
of  the  crest  of  the  bar  had  been  dredged  to  a  depth  of  14  feet,  and  firom 
Bay  City  to  Saginaw  the  navigation  was  limited  to  a  depth  of  9  or  10 
feet  by  various  shoals,  although  the  average  depth  was  much  greater. 

DtuiDg  the  year  ending  June  30, 1890,  $49«136.41  was  expended  and 
the  following  progress  made  on  the  various  works : 

Bar  at  mouth  of  river. — Gut  No.  4  east  of  the  axis  of  the  channel  was 
extended  2,800  feet  with  width  of  30  feet  and  depth  of  14  feet.  Out  No. 
3,  east  of  the  axis,  was  extended  2,666  feet  with  same  width  and  depth, 
and  in  all  26,312  cubic  yards,  scow  measurement,  removed  at  the  con- 
tiaet  price  of  49  cents  per  cubic  yard. 

Wett  Channel,  along  West-Bay  City. — ^The  quantity  of  material  removed 
was  34,021  cubic  yards,  scow  measurement,  at  the  contract  price  of  28 
cents  per  cubic  yard. 

AJme  Bay  City. — ^The  pile  revetment  which  forms  the  easterly  bonnd- 
uy  of  the  Garrollton  Channel  was  extended  downstream  1,145  feet. 
AboQt  855  linear  feet  that  had  been  left  in  a  more  or  less  incomplete 
condition  at  the  close  of  the  season  of  1887/  was  entirely  finished. 
AboQt  3,000  linear  feet  of  the  old  revetment,  including  the  shore-arm, 
was  reconstructed  to  render  it  less  liable  to  ignition;  the  structure  was 
ndneed  in  height  4  feet  3  inches  and  the  top  covered  with  clay  and 
gn?eL    This  completed  the  revetment  at  Garrollton. 

The  plank-beam  training-wall  along  the  west  side  of  the  Garrollton 
(^annel  was  extended  down-stream  1,134.7  feet,  a  log  chute  32  feet  wide 
being  made  at  the  junction  of  the  new  and  old  work,  and  the  beam- wall 
completed  in  accordance  with  the  project.  Dredging  was  done  to  pre- 
Ptte  a  level  foundation  for  the  beam- wall  extension,  and  one  dredge  cut 
to  a  depth  of  12  feet  was  also  made  in  the  axis  of  the  channel  opposite 
fte  lower  end  of  the  beam -wall.  The  total  amount  dredged  was  7,507 
eabie  yards,  scow  measurement,  at  the  contract  price  of  43  cents  per 
cobicyard. 

AH  the  new  material  used  was  furnished  in  place  by  contract  The 
i^ngtrnotion  of  the  old  revetment  was  done  bv  hired  labor. 

Surveys  of  the  river  channel  at  various  shoara  and  of  the  bar  at  the 
vionth  were  projected  for  the  past  winter,  but,  owing  to  lack  of  ice  to 
BQpport  the  sounding  parties,  were  unavoidably  postponed. 

^•ggregiite  expended  on  this  improvement  to  June  30, 1889,  was |439, 596. 02 

^ UBoant  expended  during  the  fiscal  year  ending  Jane  30, 1890,  was. .      49, 136. 41 


Total 


wpenditnre  to  June  30, 1890 488,732.43 


j^y  \  1889,  amount  available,  but  covered  by  existing  contracts 53, 679. 45 

^^  1, 1890,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 

•"rtrtanding  July  1, 1889 49,136.41 

^■^y  1, 1890,  balance  available 4,543.04 

*«wont  appropriated  by  act  of  September  19, 1890 / 75,000.00 


avaUable  for  fiscal  year  ending  June  30,  1891 79,543.04 

!^QDt  (estimated)  required  for  completion  of  existing  project 162, 250. 00 
oQbibittedin  compliance  with  requirements  of  sections  2  of  river  and 
<^bor  acts  ot  1866  and  1867. 

(See  Appendix  L  L  8.) 

*•  Barhor  of  refuge  at  Sand  Beach,  Lake  Huron,  Michigan. — Prior  to  1876, 
^^b,  when  caught  in  heavy  weather  near  the  dangerous  Pointe  aux 
Barqoee,  the  southerly  headland  of  the  south  of  Saginaw  Bay,  were 
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compelled  to  run  a  distance  of  60  miles  and  find  refage  in  St.  Okki 
Rirer. 

After  the  subsidence  of  the  storm  those  upward  bound  had  to  wor 
their  way  back  again. 

The  project  for  the  construction  of  a  harbor  of  refuge  at  Sand  Beac 
was  adopted  in  1873,  and  consisted  of  a  breakwater  constructed  ( 
timber  cribs,  filled  with  stone,  inclosing  ah  area  which  is  to  be  deepene 
by  dredging  where  necessary. 

The  estimate  of  the  probable  cost  of  the  improvement  was  $1,442,50( 
The  sum  of  $1,125,000  was  appropriated  for  the  work,  and  it  waa  pnu 
tically  completed  in  1885  at  a  cost  of  about  $976,000.  Few  improve 
ments  have  resulted  in  greater  benefit  to  the  lake  commerce,  as  isful3 
shown  by  the  infrequeucy  of  disasters  in  the  vicinity  since  it  becaoc 
available. 

During  the  fiscal  year  ending  June  30,  1890,  repairs  were  made 
the  piers  and  superstructure  where  injured  by  storms;  the  work  w^ 
done  by  hired  labor,  using  materials  on  hand  ^nd  those  purchased  L 
contract;  the  Government  steam-launch  used  at  the  harbor  was  lengtli 
ened  and  repaired  at  Detroit,  greatly  improving  her  as  to  strength 
speed,  and  appearance;  and  a  survey  of  the  harbor  is  now  in  progreai 
to  locate  the  places  to  be  dredged  during  the  current  season. 

The  superstructure  of  the  piers,  especially  that  of  the  west  pier,  is 
ill  a  bad  condition,  and  while  the  frequent  repairs  and  renewals  of  tim- 
ber and  plank  give  the  whole  an  appearance  of  strength  and  solidity j 
age  and  decay  have  partially  or  wholly  destroyed  many  interior  timber^ 
which  can  not  be  removed  without  tearing  down  the  entire  superstract^ 
ure,  and  which  are  not  even  discovered  until  a  severe  storm  lays  then^ 
open  for  inspection. 

There  is  no  doubt,  therefore,  that  the  present  timber  superstructure 
will  continue  to  sufi'er  more  and  more  each  succeeding  year,  and  tb»' 
the  annual  cost  of  its  repair  will  steadily  increase.  For  this  reasop 
the  next  appropriation,  if  sufficient  in  amount,  should  be  expended  it 
beginning  the  construction  of  a  superstructure  of  concrete  or  otha- 
permaneut  material ;  part  of  the  appropriation  to  be  expended  for  ca^ 
rent  repairs,  for  custody  and  control  of  the  harbor,  and  for  dredgiaj 
iu  and  around  the  harfeor. 

During  the  fiscal  year  ending  June  30, 1890, 1,494  vessels^  having  twi 
aggregate  of  488,553.61  tons,  took  refuge  in  the  harbor,  showing  th^ 
it  is  well  worthy  the  sum  asked  for  its  preservation. , 

The  aggregate  expended  on  this  harbor  to  June  30,  18^,  wan |1, 065,586.9 

The  araonut  expended  during  the  fiscal  year  ending  June  30, 1890,  was.        20,636,6 

Total  expenditures  to  June  30,  1890 1,076.223.4 

July  1,  1889,  amount  available 57,484.8 

July  1, 1889,  amount  covered  by  existing  contracts 7,158.4 

64,643.^ 

July  1,  1890,  amonul^  expended  during  fiscal  year,  exclusive 
of  liabilities  outstanding  Jul V  1,  1889.^ $19,396.94 

July  1,  1890,  outstanding  liabilities 1,239.56 

July  1,  1890,  amount  covered  by  uncompleted  contracts  made 

during  the  fiscal  year  ending  June  30,  1890 ,.     17,415.01 

38, 051. 

July  1,  1890,  balance  available 26,591.' 

Amount  appropriated  by  act  September  19, 1890 30, 000, 

Amount  available  for  fiscal  year  ending  June  30,  1891... 56,591. 

(See  Appendix  L  L  9.) 
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10.  Mouth  of  Black  River j  Michigan. — Black  Biver  empties  into  St. 
CUurBiver  at  Port  Huron,  Mich.  At  and  below  its  mouth,  extending 
beyond  the  middle  of  St.  Clair  Biver,  there  is  a  bar  or  middle  ground 
which  was  dredged  by  the  Government,  under  former  appropriations,  to 
a  dear  depth  of  15  feet.  The  main  channel  of  St.  Clair  Kiver  is  found 
between  the  middle-ground  and  the  Canadian  shore. 

By  the  deposit  of  material  brought  down  by  the  current  of  !piack 
River,  the  depth  of  this  bar  had  been  reduced  an  average  of  about  6 
inches,  and  in  conjunction  with  a  low  stage  of  water  had  become  an 
impediment  to  navigation  along  the  front  of  the  city  in  the  vicinity  ot  the 
mouth  of  Black  Biver. 

By  the  river  and  har'bor  act  of  August  11, 1888,  the  sum  o^  $10,000 
was  appropriated  for  "  improving  mouth  of  Black  Biver,  Mich.'' 

A  project  for  its  expenditure  was  approved  March  6, 1889,  and  is  the 
present  approved  project. 

This  ))roject  contemplates  making  a  series  of  dredge  cuts  of  a  uniform 
depth  of  16  feet,  along  the  dock  front  of  Port  Huron,  from  the  16-foot 
carve  above,  to  the  same  curve  below  the  mouth  of  Black  Biver,  the  first 
CQt  at  a  distance  of  about  50  feet  from  the  wharves  and  the  others  to 
eoDtinue  the  work  outward  as  far  as  the  funds  would  permit. 

On  April  25, 1889,  after  due  advertisement  for  proposals,  the  contract 
fordredging  was  awarded  to  Mr.  William  Bichardson,  the  lowest  bidder, 
&t20  cents  per  cubic  yard,  measured  in  the  scows. 

The  dredging  began  May  7, 1889,  and  by  June  30, 1889,  20,800  cubic 
jards  had  been  removed  at  a  cost  of  $4,413.02,  giving  a  channel  across 
the  obstruction  16  feet  deep  and  of  sufficient  width  for  careful  naviga- 
tion. 

During  the  year  ending  June  30, 1890,  $5,385.72  have  been  expended 
'  ftod  25,439  cubic  yards  removed,  giving  a  channel  of  16  feet  clear  depth 
from  the  16-foot  curve  above  the  mouth  of  the  river  to  the  same  curve 
^low,  and  extending  from  a  line  parallel  to  the  wharves,  and  50  feet  out- 
side of  them  towards  the  middle  of  the  river,  making  the  improved  chan- 
I    ncl  about  300  feet  wide. 

Ow^ng  to  lack  of  funds  work  was  stopped  August  27,  1889. 

Co  this  project  an  aggregate  of  $9,798.74  had  been  expended  up  to 
Jane  30, 1890,  and  a  total  of  46,239  cubic  yards  of  material  removed. 
Tbe  expenditure  of  this  appropriation  has  afforded  very  marked  relief, 
Aod  the  work  should  be  continued  until  a  uniform  depth  of  16  feet  is 
obtained  over  the  whole  extent  of  the  bar. 

Joly  if  1889,  amount  available,  but  covered  by  existing  contracts $5, 586. 96 

Jnlj  1, 1890,  amoont  expended  daring  fiscal  year,  excTasive  of  liabilities 
oatstanding  July  1,  1889 .5,385.72 

Jnly  1,1890,  balance  available 201.26 

Amonnt  appropriated  by  act  of  September  19,  1890 10,000.00 

Amount  available  for  fiscal  year  ending  J  une  30,  1891 10, 201. 26 

(See  Appendix  LL  10.) 

11.  8i.  Clair  Flats  Oanalj  Michigan. — Before  the  construction  of  this 
canal  the  St.  Clair  Biver  emptied  into  Lake  St.  Glair  through  seven 
principal  mouths  or  passes,  the  one  ordinarily  used  by  vessels  being 
known  a^  the  South  Channel,  and  having  a  minimum  depth  of  a  little 
less  than  11  feet. 

The  St.  Clair  Plats  Canal  was  projected  in  1866  with  a  view  to  obtain- 
ing a  straight  channel  13  feet  deep  and  300  feet  wide  across  the  flats  east 
of  the  month  of  the  South  Channel,  and  the  work  was  finished  in  1871. 
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The  canal  is  boanded  on  each  side  by  a  dike  7,221  feet  long,  or  an  ag 
gregate  of  14,442  feet,  these  dikes  consisting  of  timber  resting  ui>o] 
piles  driven  into  the  original  bottom  of  the  shoal,  the  erib-pockets  be 
ing  filled  with  material  dredged  from  the  channel,  and  the  cribs  backet 
with  dredged  material. 

To  maintain  a  channel-bank  a  single  row  of  sheet-piling  was  drivei 
along  the  channel-face  of  the  cribs  previous  to  dredging,  and  the  bacl 
or  lake  sided  of  the  dikes  were  protected  from  wave  action  by  shortei 
sheet-piling. 

In  1873  the  channel  was  deepened  to  16  feet  by  dredging  for  a  widtl 
of  100  feet  on  each  side  of  the  axis  of  the  canal,  or  a  width  of  200  feet  li 
all,  being  thus  limited  by  the  fact  that  the  sheet-piles,  intended  for 
depth  of  13  feet,  have  not  safflcient  penetration  to  admit  of  dredgiu 
to  16  feet  for  the  fall  width  of  300  feet. 

Moreover,  the  single  row  of  sheet-piling  is  insnfflcient  to  preven 
leakage  of  the  dike  filling  through  it  into  the  channel,  and  it  Is  necet 
sary  to  re-inforce  it  with  a  double  row,  giving  the  latter,  however,  sni 
ficient  penetration  to  admit  of  subsequent  dredging  to  a  depth  of  2L 
feet. 

The  entire  timber  structure  is  much  decayed  above  water,  and  this 
portion  should  be  renewed  as  soon  as  possible.  Its  condition  has  beeD 
duly  reported  in  the  Annual  Reports  for  a  number  of  years  past,  and 
there  is  nothing  now  to  add  except  that  its  condition  becomes  worse 
with  each  succeeding  year.  It  has  how  been  in  place  an  average  of 
twenty -two  years. 

The  approved  general  project  for  remedial  measures  contemplates 
driving  a  double  row  of  sheet-piling  to  a  depth  of  26  feet  along  the 
channel-face  of  each  dike,  dredging  the  area  between  the  dikes  to  a^ 
depth  of  20  feet,  continuing  the  channel  above  and  below  the  canal  to 
'the  same  depth  in  river  and  lake,  and  rebuilding  the  decayed  portions 
of  the  timber  superstructure,  at  an  estimated  cost  of  $200,000,  exclusive 
of  the  cost  of  dredging. 

Under  the  appropriation  of  $75,000  made  by  the  river  and  harbor  act 
of  August  11, 1888,  the  sum  of  $70,000  was  set  aside  for  continuing  the 
construction  of  the  sheet  piling. 

The  sum  of  $655,124.01  has  been  expended  on  this  improvement  op 
to  June  30, 1889,  $52,071.61  of  which  has  been  expended  on  the  present 
project,  and  at  that  time  6,531  linear  feet  of  the  new  sheet-piling  bad 
been  finished.  During  the  year  ending  Jnne  30, 1890,  $36,537.90  was 
expended  and  4,385  linear  feet  of  sheet-piling  finished,  about  3,600  lin- 
ear feet  still  remaining  to  be  done. 

It  is  proposed  to  continue  the  sheet-piling  to  completion  as  rapidly 
as  possible,  and  if  the  funds  made  available  are  sufficient  to  warrant  it, 
to  begin  dredging  the  channel  to  the  depth  of  18  feet  and  full  width  of 
300  feet  at  the  same  time  work  is  resumed  on  the  8hee^piliug. 

When  it  is  considered  that  a  commerce  of  over  20,000,000  tons  per 
annum  is  dependent  upon  this  channel,  the  importance  of  completing 
its  improvement  at  the  earliest  possible  date  can  readily  be  understood. 

July  1, 1889,  amoDut  available  but  covered  by  existing  contractB |:%,  678. 39 

July  1,1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities  ^ 

outstauding  July  1, 1889 w 36,537.9^ 

July  1,1890,  balance  available 140.49 

Amoun  t  appropriated  by  act  of  September  19, 1890 80, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1891 80, 140.4"J 
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C  Amonut  (estimated)  required  for  completiou  of  existing  project $196,250.00 

<  Snbmitted  in  compliance  with  requirements  of  sections  2  of  ri^'er  and 
(    harbor  acts  of  1066  and  1867. 

(See  Appendix  L  L  !!•) 

12.  Operating  aaid  care  of  8t.  Clair  Flats  Oanaly  Michigan. — The 
caual  is  in  immediate  charge  of  a  custodian,  who,  without  additional 
compensation,  also  acts  as  inspector  whenever  any  work  is  in  progress. 

Diiang  the  fiscal  year  ending  June  30,  1890,  the  ordinaryxorrent 
expenses  of  operating  and  care  of  the  caual,  such  as  salary  of  custodian, 
triinaiiug  willows,  etc.,  amounted  to  $2,145.16. 

The  estimated  cost  of  operating  and  care  of  the  canal  for  the  fiscal 
year  ending  June  30,  1891,  is  as  follows : 

Salary  of  costodi  an |1,500.00 

Correot  repairs  and  contingencies  which  can  neither  he^oreseen  nor  esti- 
mated for  in  detail,  to  include  a  fair  proportion  of  the  expenses  of  the 
office  of  the  superintending  engineer  at  Detroit 3, 500. 00 

Total 5,000.00 

All  of  which  is  provided  for  by  indefinite  appropriation  (section  4  of  the 
river  aDd  harbor  act  of  June  5,  1884). 

^Aggt^gAte  amount  expended  on  operating  and  care  of  this  canal  to 

^Jnne30,1889,  was 156,074.94 

^e  amount  expended  during  the  fiscal  year  ending  June  30,  1890,  was. ..      2, 145. 16 

The  toUl  expenditure  to  June  30,  1890,  was 57,220. 10 

(See  Appendix  L  L  12.) 

13.  Grosse  Pointe  Channel^  Michigan. — The  difficulty  attending  naviga* 
tioD  over  the  fiats  oft'  Grosse  Pointe,  at  the  foot  of  Lake  St.  Glair  (hrad 
of  Detroit  River),  has  increased,  and  remedial  measures  are  loudly  de- 
maoded.  The  obstruction  can  easily  be  removed  by  dredging  a  channel 
tbroQgh  it,  but  the  amount  of  excavation  required  is  so  great  that  no 
iipprovement  of  value  can  be  made  without  a  very  considerable  expen- 
<iitQre  of  money. 

Ihe  annoyance  to  shipping  because  of  the  insufficient  depth  of  water 
on  these  fiats  must  increase  in  proportion  to  the  improvement  of  the 
VHter  route  at  other  points,  and  the  consequent  increase  in  the  size 
^Dd  carr^^ing  capacity  of  the  vessels  engaged  in  the  commerce  of  the 
^kes.    The  proposed  improvement  is  one  link  in  the  chain  projected 
for  the  amelioration  of  the  general  navigation  of  the  Lakes,  and,  as  the 
D^Bsity  is  urgent,  no  time  should  be  lost  in  beginning  the  dredging. 
Tbe  commerce  passing  this  obstruction  is  essentially  the  same  as  that 
^hich  parses  St.  Glair  Flats  Ganal  and  Detroit  Elver,  amounting  to 
^at  20,000,000  tons  per  year,  or  an  average  of  about  90,000  tons  per 
^<ij  for  the  season  of  navigation.    The  estimated  cost  of  the  improve- 
ment, based  upon  a  channel  depth  of  19^  feet,  is  $553,300. 
l^his  depth  will  suffice  for  several  years,  and  the  cost  of  removing  the 
^ditioDal  half  foot  to  attain  the  depth  of  20  feet,  recognized  as  that 
^^icb  it  is  desirable  the  channel  should  ultimately  have  in  common  with 
^^  entire  route,  would  be  out  of  proportion  to  the  immediate  benefit. 
By  the  river  and  harbor  act  of  August  11, 1888,  the  sum  of  $75,000 
J^  appropriated  for  "  improving  St.  Glair  Flats  Ship  Ganal,  /    *    * 
^"  or  any  portion  of  which  may,  in  the  discretion  of  the  engineer,  be 
^^pended  in  dredging  Grosse  Pointe  Ghannel." 

For  the  reasons  stated  in  the  Annual  Keport  of  the  Ghief  of  Engineers 
^or  1889,  pages  2268,  et  seq.,  $5,000  was  reserved  from  this  appropriation 
^Or  the  removal  of  any  small  and  well-defined  obstruction  that  might 
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be  found  at  Grosse  Pointe,  as  well  as  for  the  purpose  of  making  such 
surveys  as  might  be  ueoessary  before  making  a  definite  project,  and  no 
occasion  for  expenditure  €^rose  during  the  year  ending  June  30, 1S89. 

On  July  2, 1SS9,  however,  a  shoal  was  discovered  in  the  prescribed 
channel  with  14  feet  least  depth  of  water  on  it.  This  shoal  was  removed 
on  July  11  and  12,  at  a  cost  of  $290,  by  a  dredge  hired  by  the  hour.  No 
other  occasion  for  dredging  has  arisen  during  the  year  ending  June  30, 
1890.       ' 

During  the  winter  months  everything  was  gotten  in  readiness  for  a 
survey  of  the  channel  as  soon  as  the  ice  should  form,  all  the  shore- work 
being  completed,  but  the  winter  proving  an  (Tpeu  one,  no  ice  survey 
could  be  made,  and  a  report  was  submitted,  based  on  available  data, 
sufficient  examination  having  been  made  to  show  that  no  error  of  any 
consequence  was  involved  in  the  use  of  the  lake  survey  data  for  mak- 
ing the  estimittes  of  quantities  of  material  to  be  removed  to  obtain  the 
desired  width  and  depth  of  channel.    These  estimates  are  as  follows: 

For  a  channel  800  feet  wide  and  20  feet  deep,  $690,800. 

For  a  channel  800  feet  wide  and  19J  feet  deep,  $553,300. 

To  accomplish  valuable  results  a  large  appropriation  will  be  required 
at  first.  Unless  this  be  granted  the  results  will  be  unsatisfactory,  and 
the  eventual  cost  will  be  greatly  increased.  With  an  available  sum  of 
$200,000  a  narrow  channel  of  the  proposed  depth  can  be  opened,  and 
will  afibrd  immediate  though  insufficient  reliet.  Its  width  can  subse- 
quently be  increased  to  such  an  extent  as  may  be  necessary. 

Amount  expended  during  fiscal  year  ending  June  30, 1890,  $1,155.95 

July  1,  1889,  amoiiDt  available  ... : $5,000,00 

July  1,  1890,  amount  expended  dnring  fiscal  year,  exolnsive'of  liabilities 
outBtandiug  July  1,  1889 1,155.96^ 

July  1,  1890,  balance  available 3,844. 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 553,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  L  13.) 

14.  Clinton  River,  Michigan. — In  1870  the  channel  over  ^hebar  at  the 
entrance  to  this  river  afforded  a  depth  of  only  3J  feet,  whilst  the  depfc^b 
in  the  river  for  some  distance  above  was  10  feet. 

A  project  for  dredging  a  channel  aeross  the  bar  was  approved  aii<3i 
carried  into  effect  in  1870.    A  project  for  the  general  improvement  <^^ 
the  river  from  its  mouth  to  the  city  of  Mount  Clemens  was  submitt^^^ 
in  1880,  renewed  in  June,  1889,  and  approved  by  the  Chief  of  Engr*" 
neers  under  date  of  June  14,  1889.    It  contemplates  a  navigable  dept^ 
of  8  feet  for  tlie  entire  distance,  and  involves  closing  a  high-wat^^ 
channel  and  dredging  a  shoal  at  the  lower  end  of  Mount  Clement  » 
opening  a  stniight  channel  across  "  Shoemaker's  Bend  ;^  closing  "C»*' 
fish"  (or  Blind)  channel,  and  a  construction  of  a  revetment  on  tlJ^ 
north  side  of  the  channel  from  the  visible  bank  at  the  month  to  tb^ 
requisite  depth  of  water  in  Lake  St.  Clair,  together  with  such  dredging 
as  may  subsequently  be  found  necessary  to  attain  the  desired  navigable 
dei)th,  the  estimated  cost  of  the  imjirovement  being  $32,926. 

The  river  and  harbor  act  of  August  6, 1886,  appropriated  $6,000  for 
the  work,  and  $l,584.19of  this  was  expended  in  dredging  certain  shoaJs 
in  the  river  to  afford  temporary  relief.  For  the  reasons  stated  in  tbe 
report  of  the  Chief  of  Engineers  for  1888,  page  1973,  this  expenditure 
is  not  fairly  chargeable  to  the  general  project. 
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The  river  and  harbor  act  of  August  11,  1888,  appropilated  $10,000 
for  the  work,  so  that  at  the  beginning  of  the  present  fiscal  year 
$14,361.86  was  available  for  the  improvement. 

With  this  fund  it  was  proposed  to  close  the,  high-water  channel  and 
remove  the  shoal  at  Mount  Clemens  and  to  make  the  cut  across 
**  Shoemaker's  Bend."  Should  any  balance  remain  it  was  to  be  applied 
to  closing  Cat-fish  Channel,  and  to  such  other  work  in  the  vicinity  of 
the  mouth  of  the  river  as  it  would  suffice  to  accomplish.- 

In  accordance  with  this  project,  after  due  advertisement  bids  for  the 
work  were  opened,  and  on  September  10, 1889,  a  contract  was  entered 
into  with  Messrs.  Hubbell  &  Skeldon. 

Dariug  the  fiscal  year  the  contractors  made  the  cut  across  ^'  Shoe- 
maker's Eend,"  and  built  a  revetment  rcross  the  head  of  the  old  chan- 
nel ;  closed  the  high-water  channel  and  removed  the  shoal  at  Mount 
Clemens ;  made  two  dredge  cuts,  each  26  feet  wide,  at  the  mouth  of  the 
river;  removed  tbe  shoal  at  Moore's  Bend,  and  began  dredging  at  Oreen 
^ence  Bend.  They  have  excavated  a. total  of  31,569  cubic  yards,  bank 
measure,  and  8,189  cubic  yards  scow  measure. 

Tbe  estimated  cost  of  the  approved  project  is  $^32,926. — The  amount 
that  was  available  for  the  work  now  in  progress  was  $14,361.86.  The 
work  to  be  done  in  revetting  the  north  side  of  the  channel  at  the  month 
is  of  gQch  a  character  that  it  can  only  be  advantageously  done  when  the 
fnnds  applicable  thereto  are  sufficient  to  carry  it  to  completion  without 
interruption. 

The  aggregate  expended  on  this  improvement  to  June  30,  1889,  was $27, 138. 14 

Tbe amonnt  expended  dnriDg  the  fiscal  year  ending  Jnne  30,  1890, was  ...     11, 769. 81 

Total  expenditures  to  June  30,  1890 38,907.95 

.  ■      I. 

•jnly  1, 1889,  amount  available 14,361,86 

*'^J  1, 1890,  amonnt  expended  during  fiscal  vear,  exclunive  of 

liibilities  outetanding  July  1, 1889 -'.-..•. $9,100.33  v 

%  1, 1890,  outstanding  liabilities 2,669.48 

*'i^7 1|  1890,  amonnt  covered  by  uncompleted  contracts  made 

doring  the  fiscal  year  ending  June  30, 1890 2,592.05 

14,361.86 

AmoQut  appropriated  by  act  bf  September  19,  1890 10, 000. 00 

I  Ainoont  (estimated)  required  for  completion  of  existing  project 8, 564. 14 

Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  L  14.) 

^^' Detroit  Biv^^  Michigan. — Originally  the  channel   at  Lime  Kiln 

J^ftissing,  Detroit  River,  could  not  be  depended  upon  for  more  than  13 

ftet  of  water,  the  ordinary  depths  being  much  affected  by  the  direction 

oflhe  wind.    As  originally  projected  in  1874,  the  improvement  at  this 

P^ot  was  to  consist  of  a  curved  channel  300  feet  wide,  with  a  uniform 

^cpth  of  20  feet,  and  the  original  estimate  was  based  upon  this  project. 

fn  1883  it  was  wisely  determined  to  so  modify  the  project  as  to  secure 

asfcrai^ht  channel,  the  least  width  of  which  should  be  300  feet,  with  a 

somewhat  greater  width  at  each  end,  utilizing  the  work  already  done. 

In  1886  this  wa*  further  modified  to  the  end  that  the  width  of  the 

ciannel  should  be  increased  to  400  feet  by  removing  an  additional  100 

feet  from  the  western  (American)  side. 

The  appropriation  of  $37,500  made  by  the  ^iver  and  harbor  act  of  Au- 
gOBt  5, 1^,  was  applied  towards  this  project,  resulting  in  the  comple- 
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tion  of  the  300-tbot  channel,  and  the  removal  of  an  additional  cat  50  i 
wide  for  nearly  the  whole  extent  of  the  improvement. 

By  the  river  and  harbor  act  of  Angnst  11,  I8889  the  sum  of  $130, 
was  appropriated  to  complete  this  improvement.  When  tenders  w 
called  for,  it  wa8  found  that  the  lowest  bid  was  at  sach.  a  price  as  wo 
not  only  suffice  to  complete  the  400-foot  channel,  but  an  additional  wi< 
of  40  feet,  and  upon  presentation  of  the  facts  to  the  Chief  of  Engine 
the  project  was  again  modified,  the  authority  being  dated  Novem 
19,  1888. 

Under  the  contract  with  Messrs.  Dunbar  &  Sullivan,  dated  Octo 
30, 1888,  work  at  Lime  Kiln  Crossing  has  been  continued  daring 
fiscal  year,  and  the  following  results  have  been  obtained  at  the  work 


W^hm  donii. 

ExoATmtioB  In  onMo  ji 

€olid  rook. 

LocMer 

Dnrinir  flsoal  vear  endins  Juno  30. 1800 

no,  888 
*25,001 

•1 

TTnd©r DrMeni  oontniot 

•1 

Since  begioniDg  iuproTemont 

....{ 

•a 

*  BAnk  meMare. 
f  Soow  meMure,  additioiuL 

Upon  application  of  the  contractors  the  contract  of  Messrs.  Dnnl 
&  Sullivan  was  extended  from  June  30, 1890,  to  October  31, 1890.  It 
fully  expected,  however,  that  the  work  will  be  completely  finished  befo 
the  latter  date. 

The  extent  to  which  this  improvement  is  used  is  shown  by  tl 
fact  that  during  the  calendar  year  1889,  32,415  American  vessels,  ba 
ing  19,646,000  tons  register,  passed  through  the  Detroit  Biver.  If  R 
ords  of  the  Canadian  vessels  could  be  obtained  a  still  larger  showii 
would  be  made. 

The  aggregate  expended  ou  this  improTement  to  Jane  30,  1880,  was |612,807i 

The  amoant  expended  daring  the  fiscal  year  ending  Jane  30,  1890,  was..      79,39S. 

Total  expenditare  to  Jane  30,  1890 69S,099. 

The  funds  now  available  being  sufficient  to  complete  the  work,  i 
estimate  is  submitted  for  further  appropriations. 

July  1, 1889,  amoant  availahle,  bat  covered  by  existing  oontraots.. |90,303. 

July  1, 1B90,  amoant  expended  daring  fiscal  year,  exolnsive  of 

liabilities  oatdtanding  Jnly  1,  1689 #62,433.44 

July  1,  1890,  ootstanding  liabilities 16,65a82 

Jnly  1,  1890,  amount  covered  by  uncompleted  contracts  Jane 

30,  1890 11.010.93 

90,308 

(See  Appendix  L  L  15.) 

16.  Bouge  Bivery  Michigan. — Before  improvements  were  begun,  Bon 
River  had  a  channel  of  11  feet  over  the  bar  at  its  mouth,  and  from  10 
17  feet  thence  to  the  bridge  of  the  St.  Louis  and  Wabash  Railroad,  a  d 
tance  of  nearly  15,000  feet.  In  earlier  days  vessels  had  ascended  it 
Dearborn,  a  distance  of  about  15  miles. 

The  approved  project  for  improvement  contemplates  dredging  t 
river  to  a  depth  of  16  feet  and  width  of  240  feet  at  the  mouth,  grac 
ally  narrowing  to  100  feet  at  a  distance  of  about  1,150  feet  above,  a 
then  continuing  this  width  to  the  bridge  of  the  St.  Louis  and  Wabt 
Railroad,  a  total  distance  of  about  15,000  feet. 
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The  river  aud  harbor  act  of  Angnst  11, 1888,  appropriated  $10,000  for 
this  work,  and  of  this  $9,875  was  expended  ap  to  June  30, 1889,  result- 
ing in  the  removal  of  81,163  cubic  yards  of  material  and  giving  a  channel 
16  feet  deep,  240  feet  wide  at  the  mouth,  and  gradually  narrowing  to 
100  feet  at  a  distance  of  about  1,150  feet  above,  and  60  feet  in  width  at 
bottom,  thence  for  an  additional  distance  of  about  7,600  feet,  or  a  total 
of  8,750  feet. 

In  view  of  the  degree  of  relief  afforded,  and  the  comiiaratively  small 
cost  of  the  work,  the  result  was  very  satisfactory. 

Nothing  has  been  expended  during  the  year  ending  June  30, 1890. 

Joly  1, 1889,  amoaot  available $125.00 

July  1, 1890,  balAQce  available 125.00 

Amoantappropriatedby  act  of  September  19,  1890 10,000.00 

jLmoant  available  for  fiscal  year  ending  Jnne  30,  1891 10, 125. 00 

SAmoiiDt  (estimated)  requited  for  completion  of  existing  project 11, 690. 39 
SnbmittCHi  In  compliance  with  reqairements  of  sections  2  of  river  and 
horbor  acts  of  1866  and  1867. 

(SeeAppendix  L  L  16.) 

EXAMINATION  AND  SUBVBT  FOE  IMPBOYEMBNT,  TO  COMPLY  WITH  BB- 
QT7IBBMENTS  OF  RIVER  AND  HABBOB  AOT  OF  AUGUST  11,  1888. 

It  appearing  from  the  preliminary  examination  made  by  the  local  engi- 
neer of  Detroit  River^  at  Orosse  Pointe,  Miehigam^  to  dredge  channel  now  in 
^  to  depth  of  20  feety  that  the  locality  is  worthy  of  improvement,  and 
the  public  necesHity  therefore  being  apparent  from  the  facts  and  reasons 
reported,  which  are  concarred  in  by  the  Chief  of  Engineers,  Colonel 
Poe  was  charged  with  and  completed  its  survey,  the  resalts  of  which 
were  transmitted  to  Congress  and  printed  as  Honse  £x.  Doc.  Ko.  200, 
^y-first  Congress,  first  session.    (See  also  Appendix  L  L  17.) 

IlfPKOTBMENT  OF  HABBOBS    ON  LAKE    EBIB,  VinSST  OF  EBIB,  PENN- 
SYLVANIA—IMPBOYEMBNT  OF  SANDUSKY  BIYEB. 

OlBcer  in  charge,  Msy.  L,  Cooper  Overman,  Corps  of  Engineers;  Di* 
^ioo  Engineer,  Col.  H.  L.  Abbot,  Corps  of  Engineers. 

!•  Monroe  Harbor  J  Michigan. — The  original  project  for  the  improve- 
^U  of  this  harbor  was  adopted  in  1835,  when  Monroe  was  a  town  of 
^Qsiderable  importance,  and  when  the  navigable  waters  of  the  Biver 
Bftifiin  were  separated  from  the  waters  of  Lake  Erie  by  extensive  shoals. 
^^  provided  for  cutting  a  canal  through  Biver  Baisin  Point  between 
tbe  river  and  the  lake,  4,000  feet  long  and  100  feet  wide,  and  protecting 
ihe  entrance  into  the  lake  by  parallel  piers,  the  object  being  to  afford  a 
^ne\  of  entrance  of  navigable  width,  with  a  depth  of  10  feet.  Work 
^%  commenced  in  1835  and  has  been  continued  from  time  to  time  since 
Uat  date. 

At  the  close  of  the  last  fiscal  year  there  was  a  fair  channel  with  a 
1^  depth  of  9  feet,  up  to  a  point  below  Monroe  where  rock  bottom 
ovists,  which  is  deemed  sufficient  for  the  present  commerce  of  the  port. 

Daring  the  fiscal  year  ending  June  30, 1890,  the  balance  of  appro- 
priation of  1889,  amounting  to  $130.03,  was  expended  in  pressing  re- 
pairs. No  other  work  was  done  during  the  fiscal  year  tor  want  of 
faiidfi. 

engOO ^19 
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July  1,  1889,  arooxmt  available $130.03 

Jaly  If  1890,  amoant  expended  daring  fiscal  year,  exclnsiTe  of  liabiliiiee. 
ontstanding  jQly  1, 1889 130.03 

— '         ■"  '■ 

Amoant  appropriated  by  act  of  September  19,  1890 5,000,00 


\ 


Amoant  (estimated)  required  for  completion  of  existing  project 15, 000.-00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  1.)   . 

2.  Toledo  Harbor^  Ohio.^-^The  original  project  provided  for  making 
the  existing  channel  200  feet  wide  and  12  feet  deep  through  Maamee 
Bay,  and  this  was  amended  from  time  to  time,  resulting  in  the  present 
project,  which  provides  for  a  width  of  200  feet  at  bottom  and  a  depth 
of  16  feet  at  low  water  between  the  city  of  Toledo  and  deep  water  in 
Lake  Erie. 

The  total  amount  appropriated  for  this  harbor  for  die  several  proj- 
ects for  improving  the  natural  channel,  from  1866  to  close  of  fiscal  year 
ending  June  30, 1890,  is  $719,046.71,  all  of  which  has  been  expended, 
and  has  resulted  in  obtaining  a  15^  foot  channel  where  before  there  was 
a  narrow  intricate  channel  with  but  11  feet  depth. 

The  estimated  cost  of  the  present  project  for  natural  channel  was 
$570,000,  which  will  not  complete  the  project  as  originally  estimated, 
owing  to  the  time  consumed  in  doing  the  work  for  want  of  adequate  ap- 
propriation ;  the  annual  removal  of  deposits  of  each  winter  and  spring, 
repeated  for  thirteen  years,  and  other  necessary  expenses,  having  ab- 
sorbed at  least  $100,000  of  the  original  estimate.  It  will  therefore  re- 
quire at  least  $150,000  to  complete  the  deepening  and  widening  of  the 
natural  channel  between  Toledo  and  16  feet  of  water  in  Lake  Erie,  after 
which  an  annual  expenditure  of  about  $20,000  will  be  needed  to  main- 
tain the  dredged  channel  through  the  open  bay,  or  nntil  the  straight 
channel  improvement  is  completed. 

The  act  of  August  11, 1888,  appropriated  for  continuing  the  improve- 
ment of  Maumee  fiiver  by  a  straight  channel  $150,000 :  and  for  clear- 
ing the  "  old  channel"  $5,000,  for  improving  harbor  at  Toledo,  Ohio. 

A  project  for  the  expenditure  of  the  appropriation  of  1888,  in  accord- 
ance with  the  report  of  The  Board  of  Engineers,  was  adopted,  and  a 
contract  was  made  for  dredging  about  660,000  cubic  yards  along  the 
proposed  straight  channel. 

Great  difficulty  was  had  in  obtaining  satisfactory  bids  for  the  dredg- 
ing required,  owing  to  the  existence  of  a  combination  among  dredge 
men  on  Lake  Erie  to  secure  high  prices  for  the  work. 

Work  has  been  carried  on  under  this  contract  during  working  months 
of  the  fiscal  year  1890.  Six  hundred  and  fifty-nine  thousand  nine  hun- 
dred and  seventy  cubic  yards  of  material  were  excavated  and  removed, 
the  excavation  being  completed  June  6, 1890. 

The  amount  of  work  done  on  the  straight  channel,  as  compared  with 
the  entire  project,  can  not  l>e  of  full  practical  benefit  to  navigation  until 
completed,  nor  can  any.  comparisons  yet  be  made  as  to  benefits  to 
be  derived. 

Straight  okannel. 

Jaly  1,  1889,  amoant  available $10,600. 

Jaly  1, 1890,  amoaat  expended  daring  fiscal  year,  exoloBive  of 

liabilities  ontstanding  Jaly  1,  1889 $10,215.67 

Jnly  1,  1890,  ontstanding  liabilities 474.71 

10,690, 
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Amoant appropriated  by  aot  of  September  19y  1890 |200,000.00 

SAmoant  (estimated)  reqaired  for  completion  of  existing  prefect 1 1 4 12, 500. 00 
Sabmitted  in  compUaDce  with  reqairements  of  sections  2  of  river  and 
harbor  acts  of  1B66  and  1867. 

Old  channel. 

Jnly  1,1880,  amoant  available $4,969.65 

July  1, 1890,  amount  expended  daring  fiscal  ye&v,  exclasive  of 

Uabilities  outstanding  Jnly  1,  1889, $4,839.34 

July  1, 1890,  outstanding  liabiUties 130.31 

4,960.66 

AnHHint  appropriated  by  act  of  September  19,  1890 ,'. .  5, 000. 00 

(  Amonnt  (estimated)  required  for  completion  of  existing  project 40, 000. 00 

<  Submitted  iu  compliance  with  requirements  of  sections  2 of  river  and 
(    harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  2.) 

3.  Port  Clinton  HarboTy  Ohio. — In  1870  the  channel  at  the  entrance  to 
this  harbor  was  narrow  and  intricate,  with  a  depth  of  only  5  feet. 

The  present  project,  adopted  in  1875,  provides  for  a  pile  revetment 
fo>m  the  north  side  of  the  Portage  Biver  opposite  the  town  967  feet 
into  the  lake,  and  two  pile-piers,  200  feet  apart,  of  an  aggregate  length 
of  4,100  feet,  extending  to  the  depth  of  10  feet  in  the  lake,  with  a  view 
to  maintaining  a  depth  of  9  feet  between  them. 

The  act  of  August  11,  1888,  appropriated  $5,000  for  continuing  im- 
provement, and  at  the  close  of  the  fiscal  year  1889  all  had  been  ex- 
ploded in  making  the  most  urgent  of  the  repairs  and  in  dredging. 
I^othiDg  was  done  during  the  fiscal  year  ending  June  30, 1890,  for  want 
of  funds.  Considerable  repairs  are  still  required,  and  dredging  also  is 
greatly  needed. 

The  total  amount  appropriated  for  this  harbor  to  the  close  of  the 
fi^year  ending  June  30, 1890,  has  been  $53,000,  all  of  which  has  been 
expended,  and  has  resulted  in  obtaining  a  depth  of  8  feet  from  the  lake 
^the  town.    The  proposed  improvement  is  only  about  one-half  finished. 

Ji»{y  li  1889,  amount  available $200.57 

•'Qly  1, 1890,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
wtetanding  July  1, 1889 200.57 

^ttnt  appropriated  by  act  of  September  19,  1890 3,000.00 

!Ai&oimt  (estimated)  required  for  oompletiou  of  existing  project 34, 000. 00 
^Qbinittcd  in  compliance  with  requirements  of  sections  2  of  river  and 
<^»bor  act«  of  1866  and  1867. 

iSee  Appendix  M  M  3.) 

.  ^  Sa/ndushy  City  Marbor^  Ohio. — The  original  depth  in  the  channel 
|iiit)ugh  the  outer  bar  was  10  feet  and  greatest  depth  in  bay  about  12 

|le  project  adopted  in  1880  provides  for  a  channel  through  the 
^Dter  bar  and  through  the  bay  200  feet  wide,  and  parallel  to  the  city 
uocke  100  feet  wide,  the  whole  to  be  15  deep. 

-^n  increased  depth  of  17  feet  at  low  water  in  the  channel  is  recom- 
°^^ttded  for  this  harbor  by  the  officer  in  charge  on  account  of  the  in- 
^^^^d  gize  of  vessels  navigating  the  lakes.  The  estimated  cost  of  this 
^5^  depth  is  *61,000. 

^Pitgect  for  a  ^^straight  channel"  for  this  harbor,  extending  from  the 
^^end  of  the  dock  channel  to  the  north  end  of  Cedar  Point,  lias  re- 
^i^ed  the  sanction  of  Congress,  and  the  act  of  August  11,  1888,  ap- 
P^Priated  $35,000,  more  or  less,  with  which  to  begin  this  improvement, 
^  of  which  was  expended  in  dredging  along  the  line  of  ^^  Btm^YiXi  c^\xai\i- 
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uel.'^  This  new  channel  when  completed  will  materially  shorten  am 
improve  the  existing  entrance.  The  estimated  cost  is  $96y712|  an  in 
crease  of  only  $46,712  over  the  estimate  for  the  project  of  1880  as  re 
vised  to  give  16  feet  depth. 

An  annnal  removal  of  at  least  10,000  cubic  yards  is  necessary  to  main 
tain  the  unfinished  old  channel,  after  which  the  additional  dredginj 
where  funds  permit  can  be  applied  toward  the  completion  of  the  chat] 
nel  to  200  feet  in  width  and  15  feet  in  depth,  or  until  new  channel  i 
available. 

For  the  expenditure  of  the  appropriation  of  August  11, 1888,  fo 
straight  channel,  a  contract  was  made  with  Ohristopher  H.  Starke,  o 
Milwaukee,  Wis.,  at  17  cents  per  cubic  yard.  Work  was  commences 
May  1, 1889,  and  was  completed  October  18, 1889.  All  available  fund 
tor  the  straight  channel  improvement  were  exhausted  by  end  of  Octc 
ber,  1889. 

At  the  close  of  the  fiscal  year  ending  June  30,  1890,  the  sum  c 
9274,518.73  had  been  expended  on  old  channel  for  this  harbor,  result 
ing  in  a  channel  through  the  outer  bar  about  150  feet  wide,  having 
depth  of  about  15  feet,  in  which  for  a  width  of  50feet  there  was  a  depti 
of  16i  feet  and  through  the  bay  up  to  a  point  50  feet  fh>m  the  lin 
of  docks  a  width  of  150  feet  and  depth  of  about  14^  feet 

July  1,  1889,  amount  available 93,369.£ 

July  1,  1890,  amount  expended  during  fiscal  year,  ezclusiye  of  liabilities 
outstanding  July  1,1889 3,969.S 

Amount  appropriated  by  act  of  September  19,  1890 45»  000.  ( 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 21, 712.  C 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1K66  and  1867. 

(See  Appendix  M  M  4.) 

5.  Sandusky  River j  Ohio. — During  the  years  1867  and  1872  the  sum  c 
$30,000  was  expended  in  opening  a  navigable  channel  with  a  depth  c 
8  feet  from  Sandusky  Bay  to  Fremont,  a  distance  of  17  miles.  Sine 
1872  the  cuts  then  made  through  the  various  bars  filled  up. 

The  present  project,  which  was  based  on  a  survey  made  in  compi 
ance  with  the  river  and  harbor  act  of  1880,  provides  for  opening  a  chiu 
nel  100  feet  wide  and  9  feet  deep  between  the  town  of  Fremont,  and  tl 
depth  of  9  feet  in  Sandusky  Bay,  at  an  estimated  cost  of  $44,000. 

At  the  close  of  the  fiscal  year  ending  June  30, 1883,  the  sum  of  $2i,& 
had  been  appropriated  for  the  present  project,  of  which  the  sum 
$20,871 .53  has  been  expended.    There  was  at  the  close  of  the  season. 
1889  a  fair  channel^  with  least  depth  of  8  feet,  from  Fremont,  the  h^ 
of  navigation,  to  the  lake. 

The  balance  on  hand  at  beginning  of  the  fiscal  year,  viz,  $628.47,  w 
expended  in  May  and  June,  1890,  in  some  necessary  dredging.  Soi 
complaints  during  the  past  year  have  been  made  of  the  shoaling  of  t: 
old  cuts,  and  additional  dredging  is  deemed  necessary. 

July  1, 1889,  amount  available |629- 

July  1, 1890,  amount  expended  during  fiscal  year,  excluBive  of 

liabilitien  outstanding  July  1,  1889 $189.00 

July  1,  1890,  outstanding  liabilities 439-47 


Amount  appropriated  by  act  of  September  19,  1890 1,5CK>- 

Amount  (estimated)  required  for  completion  of  existing  project 21,  OUO^ 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  5.) 


\ 


RIVER  AND  HARBOR  IMPROVEMENTS.  293 

6.  Enran  Harbor^  Ohio. — ^The  project  for  tbo  improvement  of  this  har- 
bor was  adopted  in  1826,  when  the  mouth  of  the  river  was  closed  by  a 
sandbar.  This  project  has  been  .'^mended  from  time  to  time  as  the  de- 
mands of  commerce  called  for  an  increased  depth  of  channel,  and  now 
consists  of  parallel  piers  140  feet  apart,  extending  to  the  depth  of  14  feet 
ill  the  lake. 

At  the  close  of  the  fiscal  year  ending  Jnne  30,  1890,  there  was  a  good 
channel  tbroagh  the  outer  bar  with  a  depth  of  15J  feet,  and  between 
the  piers  with  a  depth  of  from  16  to  17  feet.  The  pnperstructure  of  both 
piers,  except  where  repaired  in  18S4,  1886,  and  1888,  was  in  a  decayed 
condition  and  needed  immediate  renewal. 

The  heavy  gales  of  the  springs  of  1887, 1888,  and  1889,  did  consider- 
able damage  to  the  piers  and  to  the  beaches,  so  that  a  breach  was  prob- 
able at  the  inner  end  of  east  pier  near  the  shore. 

Urgent  repairs  were  made  during  the  year,  but  considerable  repairs 
are  still  Deeded.    Dredging  is  also  needed. 

Up  to  the  end  of  the  fiscal  year  1890  the  sum  of  $123,273.71  had  been 
appropriated  for  this  harbor,  all  of  which  has  been  expended.  A  good 
channel  with -least  depth  of  14  feet  was  maintained  until  pieis  became 
<lilapidated,  where  originally  there  was  a  sand-bar  dry  at  low  water. 
during  the  fiscal  year  ending  June  30, 1890,  no  work  was  done  for  want 
offands. 

The  estimated  cost  of  renewing  the  superstructure  of  the  piers  is 
1^)000.  Repairs  in  addition  to  those  completed  when  the  estimate  was 
submitted  have  been  made  necessary  by  the  storms  of  1888  and  1889, 
^d  the  amount  asked  for  to  completely  renew*  the  piers  has  been  cor- 
wspondingly  increased. 

J«»Jy  1, 1889,  amoBnt  available $61.95 

^'^'y  1|  1890,  amount  expended  daring  fiscal  year,  exclusiye  of  liabilities 
oateUnding  Jnly  I,  1889 61.95 

Amount  appropriated  by  act  of  September  19,  1890 16,  OOO.'oO 

(See  Appendix  M  M  6.) 

7.  Yemillion  Harbor^  Ohio. — Before  improvement,  the  month  of  the 
l^nnillion  Biver  was  closed  by  a  sand-bar,  upon  which  there  was  a 
«epth  of  less  than  2  feet.  The  original  project  consisted  of  parallel 
P*«r8  rnDniug  ont  into  the  lake  from  each  side  of  the  mouth  of  the  river, 
1^  order  to  secure  a  depth  of  10  feet.  This  project  has  been  amended 
""OfD  time  to  time,  and  now  provides  for  a  depth  of  14  feet. 

^n  1878  the  channel  was  about  70  feet  wide,  with  a  depth  of  about  12 
'^'^1  and  has  since  remained  nearly  permanent. 

,  ^ho  act  of  August  11, 1888,  made  an  appropriation  of  $1,000  for  this 

"^bor.    Only  partial  repairs  to  the  piers  could  be  made  with  the  sum 

*^^ilable,  which  repairs  were  made  during  the  spring  of  1890. 

.  ^t  tbe  close  of  the  fiscal  year  ending  June  30, 1890,  the  piers  were 

^^Oly  fair  condition;  the  depth  in  the  channel  was  about  the  same 

^  Ht  close  of  the  previous  fiscal  year,  viz,  lOJ  feet.     The  amount 

^Pit)priated  to  close  of  fiscal  year  1890  has  been  $118,942.32,  all  of 

^^ch  has  been  expended. 

J?!^  1, 1889,  amount  available $1,000.00 

^^  1, 1890,  ainonot  expended  daring  fiscal  year,  exclustye  of  liabilities 
^^tatanding  July  1, 1889 hOOO.OO 

^ont  appropriated  by  act  of  September  19,  1890 g»<^  Q<> 

j^t&ount  (estimated)  required  for  completion  of  existing  project 8, 000. 00 

^^bmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Appendix  M  M  7.) 
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8.  Black  River  Harbor,  Ohio. — The  original  project  fpr  the  improve- 
ijient  of  this  harbor  was  adopted  in  1828,  and  amended  from  time  to 
time  as  the  demands  of  commerce  called  for  an  increased  depth  of  chan- 
nel. The  present  project  provides  for  parallel  piers  200  feet  apart, 
rnnning  out  to  a  depth  of  16  feet  in  the  lake. 

Up  to  the  close  of  the  fiscal  year  ending  Jane  30, 1890,  and  since 
1826,  there  had  been  appropriated  the  sum  of  $220,138.73,  all  of  which 
has  been  expended,  and  with  which  a  channel  with  least  depth  of  16 
feet  has  been  obtained  where  originally  there  was  but  3  feet  at  the 
entrance. 

The  act  of  August  11, 1888,  appropriated  $10,000  for  this  harbor. 
The  extension  of  pier  and  repairs  to  piers  under  contract  were  began 
in  April,  1889,  and  were  completed  by  the  end  of  June,  1889,  and  ap- 
propriation nearly  exhausted.  The  pieriS  need  considerable  renewal  of 
superstructure. 

During  the  month  of  October,  1889,  some  dredging  was  needed  and 
the  entire  balance  of  funds,  viz,  $369.85,  was  expended  in  the  excava- 
tion of  1,057  cubic  yards  of  material.  The  Cleveland,  Lake  Erie  and 
Wheeling  Railway  Company  did  some  additional  dredging  at  their 
own  expense.  The  total  amount  of  material  removed  was  aboat  2,000 
cubic  yards,  which  placed  the  channel  in  good  condition. 

Only  one-third  of  the  proposed  extension  of  the  piers  has  been  ac- 
complished. This  is  the  most  important  work,  and  should  be  completed 
as  soon  a«  funds  sufficient  are  available. 

The  unexpected  and  extra  repairs  made  and  to  be  made  at  this  har- 
bor will  increase  the  estimate  for  same,  and  the  renewal  and  prolong- 
ing of  the  piers  will  cost  at  least  $12,000. 

July  1, 1889,  amonnt  available 9761.53 

Jaly  1,  1890y  amoant  expended  daring  fiscal  year,  exclasive  of  liabilities 
outstanding  Joly  1,  1889 1....  761.53 

Amount  appropriated  by  act  of  September  19,  1890 12, 000. 00 

(See  Appendix  M  M  8.) 

9.  CleffMiUmd  Harbor j  Ohio. — ^The  original  project  for  the  Improvement 
of  the  month  of  Onyahoga  Biver  was  adopted  in  1825,  and  has  been 
amended  from  time  to  time  to  gain  increased  depth.  It  consists  of  par- 
allel piers  abont  200  feet  apart  running  oat  to  a  depth  of  16  feet  in  the 
lake. 

When  operations  were  commenced  there  was  a  long,  low  sand-bar 
where  the  river  now  empties  into  the  lake,  and  the  entrance  was  throngh 
a  narrow,  intricate  channel  with  a  depth  of  about  3  feet 

At  the  close  of  the  fiscal  year  ending  June  30, 1890,  there  had  been 
expended  about  $375,000,  and  there  was  as  a  result  a  good,  wide  chan- 
nel at  the  entrance  of  the  harbor,  with  a  depth  of  from  14  to  16  feet  be- 
tween the  railroad  bridge  at  the  inner  end  of  the  piers  and  the  lake, 
with  a  pile  protection  work  620  feet  long  at  the  inner  end  of  the  west 
pier,  constrncted  in  1882. 

Harbor  of  refuge. — ^The  original  project  provided  for  an  outer  break- 
water starting  from  the  lake  shore  about  700  feet  west  of  the  upper  end 
of  the  old  river-bed. 

The  west  breakwater  runs  out  about  due  north  a  distance  of  3,130 
feet  to  a  depth  of  28  feet^  and  thence  for  4,030  feet  it  runs  nearly  parallel 
to  the  shore,  with  h,  spur  100  feet  long  on  the  north  side  of  the  lake  arm, 
200  feet  from  its  eastern  end,  in  a  depth  of  from  28  to  30  feet.  It  was 
originally  proposed  to  protect  the  entrance  to  the  harbor  on  the  east  side 
by  extending  the  east  pier  at  the  mouth  of  the  river  1,400  feet 


RIVER   AND   HARBOR   IMPROVEMENTS.  .    205 

Amended  projects  changed  this  plan,  and  now  provide  for  a  break- 
water on  the  east  side,  which  begins  at  a  point  on  the  prolongation  of 
the  arm  of  the  west  breakwater,  and  500  feet  from  it,  extends  eastward 
on  the  line  about  3,500  feet,  then  inclines  towards  the  shore  in  a  depth 
of  26  feet  of  water,  and  extends  2,000  feet,  having  an  entrance  2,300  feet 
wide  between  the  eastern  end  and  the  cnrve  of  14  feet  depth  of  water, 
or  about  2,200  fi-et  from  shore. 

By  the  cxpenditnre  of  the  appropriation  of  August  11, 1888,  the  con- 
struction of  about  550  linear  feet  of  the  east  breakwater  was  made. 
Operations  were  commenced  in  March,  1888,  and  were  continued,  when 
weather  permitted,  until  end  of  October,  1889. 

The  amount  expended  during  the  fiscal  year  was  $39,492.70. 

At  the  close  of  the  fiscal  year  1890  a  total  of  about  $1,000,585.50  had 
been  expended  and  8,860  linear  feet  of  breakwater  had  been  finished, 
which  completes  the  west  breakwater  and  over  1,700  linear  feet  of  the 
east  breakwater,  leaving  to  be  built  to  complete  the  harbor  of  refuge 
abont  3,800  linear  feet  of  east  breakwater. 

The  total  amount  appropriated  for  the  harbor  of  refuge  to  July  1, 
1889,  is  $1,093,750,  of  which  sum  $1,093,578.20  has  been  expended 
therefor,  less  about  $42,000,  which  has  been  applied  to  repairs  to  piers, 
dredging,  etc,  for  Cleveland  Harbor  proper  in  a  period  of  fifteen  years. 

Jnly  1, 1889,  amoant  avaUable $2,402.88 

•'Oly  1.  Iti90y  amoant  expended  during  fiscal  year,  exclusive  of  liabilities 
oatatandingJuly  1,1889 2,231.08 

^oly  1, 18W,  balance  available 171.80 

Affloont appropriated  by  act  of  September  19,  1890 75,000.00 

Anwunfc  available  for  fiscal  year  ending  June  30,.  1891 75, 171. 80 

^'^OQpt  (estimated)  required  for  completion  of  existing  project 444, 250. 00 

oaomitted  in  compliance  with  requirements  of  sections  2  of  river  and 
'^bor  acts  of  1866  and  1867. 

(See  Appendix  M  M  9.) 

of^K*  ^oirpart  Harbor^  Ohio. — ^The  present  project  for  the  improvement 
Jak  l»arbor  consists  of  parallel  piers,  200  feet  apart,  running  into  the 
Die  It  was  adopted  in  1825,  and  has  been  modified  by  prolonging  the 
^^  from  time  to  .time,  so  as  to  give  increased  depth,  the  object  now 
j    ?fir  to  afifbrd  a  channel  of  navigable  width  and  not  less  than  16  feet 

^^^en  the  work  was  commenced  in  1826  the  mouth  of  the  river  was 
co^S^  by  a  sand-bar  1,200  feet  wide,  at  times  so  hard  and  dry  that  teams 

,  ^  the  close  of  the  fiscal  year  ending  June  30, 1890,  there  was  a  fair 
in  t^  ^^^  between  the  piers  with  a  least  depth  of  15^  feet  at  low  water,  and 
J:  ^^e  beyond  end  of  piers  with  a  least  depth  of  15J  feet  at  ordinary 
*®\^*  of  the  lake,  but  not  for  full  width  needed. 

**U.ringthe  fiscal  year  ending  June  30, 1890,  contracts  were  in  prog- 

™^  and  work  completed  for  necessary  repairs  to  piers  and  for  exten- 

won  ^f  ^Yie  west  pier  80  linear  feet.    Three  agreements  were  made  during 

.     ^ear  for  small  amounts  of  dredging  in  the  channel  beyond  end  of 

P^^^,    Under  these  three  agreements  the  channel  was  kept  in  only  fair 

^^ftion,  and  additional  dredging  is  much  needed. 

^Xtensive  improvements  as  to  docks  and  yards  for  receiving  cargoes 

01  iron  ore  and  shipping  coal  have  been  made  at  Fairport  Harbor  by 

Pittsburgh  capitalists.    These  improvements  were  continued  during 

the  fall  of  1889,  and  it  is  expected  that  they  will  be  further  extended 
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this  season  and  the  business  of  this  harbor  still  farther  increased  there- 
by. This  increased  commerce  demands  increased  channel  depth,  and  ae 
a  consequence  additional  extension  of  piers. 

Jnly  1, 1889,  amonnt  available $1,140.66 

July  1,  18!^0,  amount  expended  daring  fiscal  year,  exclnaiye  of  liabUities 
outstanding  July  1, 1889 1,140.65 

Amount  appropriated  by  act  of  September  19,  1890 30, 000: 00 

(See  Appendix  M  M  10.) 

11.  Ashtabula  Harbor^  Ohio. — The  original  project  for  the  improve- 
ment oi  this  harbor  was  adopted  in  1826.  Bock  bottom  was  then  found 
at  9  feet  below  the  surface,  and  there ^as  a  depth  of  only  2  feet  of  water 
over  bar  at  the  entrance  to  harbor. 

The  present  project  contemplates  the  extension  of  the  piers  out  to  16 
feet  depth  of  water,  the  removal  of  the  decayed  portions  of  both  piers 
and  rebuilding  with  new  material ;  also  rock  excavation  and  dredging 
to  give  channel  of  160  feet  width  and  full  depth. 

During  the  fiscal  year  1890  the  condition  of  the  channel  was  improved 
by  the  removal  of  about  3,700  cubic  yards  of  loose  rock  and  soft  mate- 
rial and  3,300  cubic  yards  of  ledge  rock  by  contracts. 

At  the  close  of  the  fiscal  year  ending  June  30, 1889,  there  was  a  good 
wide  channel  15^  to  16  feet  deep  from  the  lake  into  the  harbor. 

A  contract  was  completed  during  the  fiscal  year  for  the  excavation 
of  rock  from  bar  in  lake  and  from  channel  between  the  piers  to  the  ex- 
tent of  available  funds. 

The  excavation  was  commenced  in  May,  1889,  and  all  the  work  re- 
quired under  the  contract  completed  by  November  30, 1889. 

In  November,  1889,  a  small  amount  of  dredging  was  done  from  bar  in 
lake  beyond  end  of  piers  under  an  agreement  made  with  M.  A.  Hanna 
&  Co.,  of  Cleveland,  Ohio ;  about  1,6(^  cubic  yards  were  removed,  which 
was  sufficient  to  relieve  immediate  wants  of  the  harbor.  In  the  spring 
of  1890  further  dredging  was  found  necessary,  and  an  agreement  was 
made  with  G.  H.  Kimball,  of  Cleveland,  Ohio,  for  dredging  from  bar  to 
extent  of  available  funds ;  about  2,500  cubic  yards  were  removed  during 
April  and  May  under  this  contract  at  a  cost  of  $450. 

The  channel  through  the  outer  bar  is  being  excavated  to  18  feet  depth 
and  full  width.  The  channel  between  the  piers  is  being  excavated  to  17 
feet  depth  and  of  such  width  as  the  available  funds  will  permit,  viz,  80 
feet,  all  in  rock  bottom.  A  contract  was  also  made  with  B.  8.  Hortou 
for  the  extension  of  the  east  pier  120  feet  and  repairs  to  piers,  which 
work  was  completed  November  30,  1889. 

There  was  appropriated  for  this  harbor  up  to  the  close  of  the  fiscal 
year  ending  June  30, 1890,  $427,401.21,  all  of  which  has  been  expended. 

July  1,  1889,  amount  available $1,179.24 

Jnly  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1889 1,103.52 

Jnly  1,  1890,  balance  available 75.72 

Amount  appropriated  by  act  of  September  19, 1890 40,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 40, 075. 72 

(See  Appendix  M  M  11.) 

12.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation— Removing  wreck  of  schooner  Joy. — In  November,  1887,  schooner 
Jotfy  with  cargo  of  iron  ore,  was  sunk  near  channel  about  350  feet  from 
lake  end  of  east  pier  at  Ashtabula  Harbor,  Ohio.    Bids  twice  invited 
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for  its  removal  daring  1888  were  rejected,  being  too  high  and  in  excess 
of  amoant  allotted  for  the  work. 

Proposals  Were  again  invited  in  September,  1889,  and  offer  received 
from  Messrs.  Carkin,  Stickney  &  Cram,  of  East  Saginaw,  Mich.»  to 
do  the  work  for  the  sum  of  $2,475,  which  offer  was  accepted.  Work  was 
commenced  in  October,  1889,  and  removal  of  wreck  and  cargo  and  ac- 
camalated  sand,  etc.,  at  and  near  site  of  wreck  to  a  depth  of  16}  feet 
was  completed  November  28,  1889 ;  the  total  cost  of  removal  being 
•2,650.-  , 

(See  Appendix  M  M  12.) 

• 

DfPSOVEMENT  QF  ERIE  HARBOR,  PENNSYLVANIA,  AND  DUNKIRK,  BUF- 
FALO, WILSON,  OLGOTT,  AND  OAK  ORCHARD  HARBORS,  AND  TONA- 
VAKDA  HARBOR  AND  NIAGARA  RIVER,  NEW  YORK. 

Officer  in  charge,  Maj.  Amos  Stickney,  Corps  of  Engineers,  since  April 
24, 1890;  Division  Engineer,  Gol.  H.  L.  Abbot,  Corps  of  Engineers. 
These  works  were  in  charge  of  Capt.  Frederick  A.  Mahan,  Corps  of  En- 
gineers, until  April  24, 1890. 

1.  Erie  Harbor,  Pennsylvania. — The  original  survey  of  this  harbor 
•  was  made  in  1819,  at  which  time  the  channel  was  narrow  and  tortuous, 
with  a  depth  of  only  6  feet.  In  1823  a  plan  for  the  improvement  was 
adopted,  and  constitutes  the  present  work  at  the  entrance  to  the  har- 
bor, excepting  some  changes  which  have  been  required  either  on  account 
of  the  age  of  the  structures  already  built  or  other  causes. 

The  piers  have  been  extended  from  time  to  time  and  are  now  in  fair 
coDditioD. 

The  present  project  contemplated  the  extension  of  the  piers  to  the  10- 
foot  cnrve  in  the  lake,  and  the  maintenance  of  a  channel  of  navigable 
width  and  16  feet  in  depth  from  the  harbor  inside  to  the  lake  outside. 

Operations  have  been  prosecuted  with  more  or  less  interruption  and 
snspeosioD  (no  work  was  done  from  1838  to  1842,  from  1846  to  1853,  and 
from  1^55  to  1864),  and  have  resulted  in  much  benefit  to  the  harbor 
ftud  its  channel  entrance. 

The  work  during  the  year  consisted  of  repairs  to  the  breakwater  and 
H^fth  pier;  dredging  in  channel ;  and  survey  of  the  peninsula  and  bay. 
£>redgiug  was  in  progress  at  the  end  of  the  year,  which,  when  finished, 
^i^pat  the  channel  in  good  condition. 

Tbe  total  amount  expended  up  to  June  30, 1889,  not  including  out- 
fttandiog  liabilities,,  was  $707,809.83.  The  amount  expended  during  fis- 
^  year  ending  June  30, 1890,  was  $26,783.36.  These  expenditures  re- 
^^'ted  in  the  construction  and  maintenance  of  the  north  and  south  piers, 
uorth  aud  south  breakwaters,  and  dredging  in  channel. 

■J^'y  U889,  amount  available 1 162.376.51 

A«<i amount  covered  by  contracte  July  1,  1889 16,180.25 

J  78, 556. 76 

y}t  1890,  amoont  expended  daring  fiscal  year,  exclasive  of 

.  Vahilifcies  outstanding  July  1, 1889 $21,282.72 

J7I,  1890,  outstanding  liabilities 2, 152.97 

y  1)  1890,  amoant  covered  by  uncompleted  contracts  made 

aoring  the  fiscal  year  ending  June  30,  1890 25,77^81 

49,214.50 

%1,1890,  balance  available. 29,342.26 

^DiOQQt  appropriated  by  act  of  September  19,  1890 40,000.00 

Aioount  available  for  fi^al  3  ear  ending  June  30,  1891 69, 342. 26 
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[  A:nouiit  (e6tiiuate<l)  required  for  completion  of  existing  project $47,657.74 

Submitted  in  compliance  with  requirements  of  sections  3  of  river  ftnd 
harbor  acts  of  1866  and  1867. 

(See  Appendix  N  N  1.) 

2.  Preservation  and  proteetum  of  the  peninsula  at  Presque  Isle,  Erie 
Harbor,  Pennsylvania. — In  a  report  upon  the  examination  of  Erie  Har- 
bor, made  in  1885,  it  was  recommended  that  the  neck  of  the  peninsula 
be  protected  by  a  breakwater,  and  that  the  movement  of  sand  aronnd 
the  eastern  end  of  the  peninsula,  which  threatens  to  close  the  harbor 
entrance,  be  arrested  by  the  constraction  of  jetties  perpendicnlar  to 
the  shore  of  the  peninsula,  at  an  estimated  co^  of  $173,044.50. 

Work  under  this  project  was  in  progress  'during  the  year  until  Octo- 
ber, 1889,  when  the  project  was  abandoned,  it  having  been  found  that 
the  structures  built  would  not  stand  against  the  violence  of  the  storms. 
No  further  work  is  at  present  contemplated,  but  the  sum  of  $20,000  has 
been  reserved  from  the  appropriation  for  the  improvement  of  Erie  Har*. 
bor,  to  be  used  in  case  of  necessity  in  closing  any  breach  which  might 
occur. 

The  total  amount  expended  up  to  June  30, 1889,  not  including  out- 
standing liabilities,  was  $200.25.  The  amount  expended  during  fiscal 
year  ending  June  30,  1890,  was  $59,799.75. 

Amount  covered  by  contracts  July  1,  1889 $59,649.75 

July  1,  1890,  amount  expended  dnring  fiscal  year,  excluslYO  of  liabUities 
outstanding  July  1.  1889  /. 59,649.75 

(See  Appendix  N  N  2 ) 

3.  Durikirlc  Harbor,  New  TorJc, — The  improvement  of  this  harbor  was 
commenced  in  1827,  when  the  first  appropriation  therefor  was  made. 
The  original  project  was  much  the  same  as  that  of  the  existing  improve- 
ment, which  comprises  the  formation  of  an  artificial  harbor  in  front  of 
the  city  by  means  of  a  breakwater  running  nearly  parallel  with  the 
shore,  and  a  shore-arm  or  pier  to  the  westward,  with  an  opening  be- 
tween the  pier  and  breakwater.  By  1832  the  sum  of  $28,489.84  had 
been  expended  on  the  original  plan,  and  the  breakwater  was  then  2,564 
feet  long  and  the  pier  1,400  feet  long. 

Various  improvements  and  repairs  were  made  from  time  to  time, and 
by  1838  there  had  been  completed  2,125  feet  of  breakwater  and  300  feet 
of  detached  breakwater.    In  1848  the  breakwater  was  demolished. 

Between  1848  and  1870  some  portions  of  the  work  were  renewed  and 
others  repaired,  but  in  1870  a  Board  of  Engineers  took  into  considera- 
tion the  question  of  the  radical  improvement  of  the  harbor.  The  Board 
recommended  a  plan  which  provided  a  breakwater  2,860  feet  long,  one 
part  of  which,  2,300  feet  in  length,  was  to  be  nearly  parallel  with  the 
shore,  the  other  part  to  be  nearly  parallel  to  the  axis  of  the  channel 
entrance,  500  feet  long,  and  terminating  at  the  position  of  the  dumb 
beacon,  and  the  formation  of  a  channel  170  feet  wide  and  13  feet  deep; 
of  the  2,300-foot  section  1,343  feet  have  been  completed;  none  of  the 
560-foot  section  has  been  built. 

Work  during  the  year  consisted  in  repairs  of  the  west  pier  and  dredg- 
ing in  the  channel.  The  superstructures  of  the  breakwaters  and  the  pier 
are  in  very  bad  condition  and  need  rebuilding.  The  channel  is  now 
100  feet  wide,  13  feet  deep,  and  requires  considerable  dredging  and 
rock  excavation  to  make  it  170  feet  wide  as  proposed.  • 

The  total  amount  expended  up  to  June  30, 1889,  not  including  oat- 
standing  liabilities,  was  $479,008.15.  The  amount  expended  during  the 
fiscal  year  ending  June  30, 1890,  was  $13,613.08. 
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I        Jnly  1, 1889,  amonnt  available |9,396.23 

I       Jn)y  1, 1890,  amoant  expended  dnring  fiscal  year,  exolasive  of 

\\        labilities  oatsUnding  jQiy  1,  1889 f7,938.08 

July  1, 1890,  outstanding  liabilities .' 7.36 

7, 945. 44 

Jolyl,1890,  balance ayailable 1,450.79 

AiQount  appropriated  by  act  of  September  19,  1890 20,000.00 

■  -■■' 

Amouot  available  for  fiscal  year  ending  June  30,  1891 21, 450. 79 


!  Amoant  (estimated)  leqaired  for  ooinpletion  of  exist  ing  project 147, 916. 41 
Sobmitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acte  of  1866  and  1867.  , 

(See  Appendix  N  N  3.) 

4.  Buffalo  HarboTj  New  York. — The  original  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1826,  and,  as  modified  at  varioas 
times,  provided  for  the  constraction  of  piers  on  the  north  and  soath 
sides  of  Buffalo  Greek,  a  masonry  sea* wall  ranning  south  from  the  in- 
«bore  end  of  the  south  pier,  and  a  breakwater  less  than  half  a  mile  in 
front  of  the  Buffalo  light-house,  its  long  arm  being  tiearly  parallel  with 
the  shore. 

The  present  project  was  adopted  in  1874,  and  provides  for  the  con- 
stiTiction  of  a  breakwater  of  crib- work,  7,600  feet  long,  running  parallel 
with  the  shore,  and  a  shore-arm  of  piles  and  crib- work,  4,100  feet  long 
niDoiDg  out  toward  the  southern  end  of  the  main  or  detached  break- 
water, leaving  an  opening  of  about  150  feet  between  them. 

In  1887  this  project  was  amended  so  that  in  the  reconstruction  of 
BQperstractnre  concrete  was  substituted  for  timber  crib  work. 

Doring  the  past  year  the  principal  work  has  been  the  reconstruction 
of  a  portion  of  the  superstructure,  the  new  work  being  of  concrete  and 
extending  for  a  length  of  1,471.8  feet. 

The  total  amount  expended  up  to  June  30, 1889,  not  including  out- 
standing liabilities  was  $2,009,818.46.  The  amount  expended  during 
the  fiscal  year  ending  June  30, 1890,  was  $148,279.06. 

Jnlj  1, 1889,  amount  available $100,194.97 

Add ainoont  covered  by  contracts,  July  1, 1889 59,971.02 


\>    July  Ij  1890,  amount  expended  during  fiscal  year,  exclusive  of 

\       lisbiUties  outstanding  July  1,1889 1126,783.10 

Jolj  1, 1890,  outstanding  liabilities : 9,570.88 

July  1,  1890,  amount  covered  by  uncompleted  contracts  made 
during  fiscal  year  ending  June  30,  189<) 14,7iail 


160, 165. 99 


151,072.09 


Jalyl,  1890,  balance  available 9,1093.90 

AiDoont  appropriated  by  act  of  September  19,  1890 300,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 309,09:3.90 


5Anjoont  (estimated)  required  for  completion  of  existing  project 446, 223. 17 
Sobmitted  in  oonfpliance  with  requirements  of  sections  2  of  river  and 
(      harbor  acts  of  1666  and  1867. 

(See  Appendix  N  ISf  4.) 

5*  Tonawanda  Harbor  a/nd  Niagara  River j  Sew  York, — The  project 
for  this  work  contemplates  a  channel  18  feet  deep  and  400  feet  wide 
from  the  month  of  the  Niagara  River  at  Lake  Brie  to  the  north  end  of 
Tdnawanda  Harbor,  New  York. 
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On  ]Nrovember  24, 1888,  bids  were  opened  for  removing^  rock  at  t 
month  of  the  Niagara  Biver  and  straightening  the  channel,  and  1 
dredging  at  the  head  of  Strawberry  Island.  The  contracts  were  award 
to  Messrs  Hingston  &  Woods,  at  Bofi'alo,  N.  Y.,  at  $11.50  per  cul 
yard  for  rock  excavation,  and  ITcents  per  yard  for  dredging.  Wo 
was  begun  in  the  early  part  of  May,  1889,  and  has  result^  in  open! 
a  channel  at  Horse-shoe  Keef  250  feet  wide  and  18  feet  deep.  . 
Strawberry  Island  dredging  was  more  difficult  than  was  supposed  to 
the  case,  as  there  is  hard  rock  underlying  the  gravel  and  sand  of  whi 
the  bed  of  the  stream  was  supposed  to  be  composed. 

It  became  necessary  to  close  the  contract  for  dredging  and  enter  it 
a  new  contract  for  rock  excavation.  Work  under  the  last  contract  w 
commenced  June  1,  1890,  and  is  now  in  progress,  considerable  re 
having  been  blasted  but  none  as  yet  removed.  It  will  become  nee 
sary  to  revise  the  estimate  for  this  work  which  will  require  furtl 
survey. 

The  total  amount  expended  up  to  June  30,  1889,  was  $4,584,< 
Amount  expended  during  fiscal  year  ending  June  30, 1890,  $69,386.! 

Julv  1,  1889,  amount  available |67,075. 

Add  amount  covered  by  contraotSi  July  1,  1889 37,762. 

94,83a 
July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 $68,809.74 

July  1,  1890,  outstanding  liabilities 37.03 

July  1,  1890,  an^ount  covered  by  nncompleted  contracts  made 

during  the  fiscal  year  ending  June  30.  1890 24,000.00 

92,846. 

July  1, 1890,  balance  available 1,992. 

Amount  appropriated  by  act  of  September  19,  1890 75, 000. 

Amount  available  for  fiscal  year  ending  June  30,  1891 76, 992. 

(See  Appendix  N  N  6.) 

6.  Wilson  Harbor  y  NewYork. — The  project  for  the  improvement  of  tb 
harbor  was  adopted  in  1873  and  modified  in  1877,  the  object  being 
aftbrd  a  channel  of  navigable  width  and  12  feet  in  depth  by  the  exte 
sion  of  parallel  piers  from  the  mouth  of  Twelve- Mile  Greek  to  the  1 
curve  in  Lake  Ontario,  with  the  formation  of  a  protected  channel  l 
tween  the  piers.  The  mouth  of  the  creek  was  originally  obstructed  1 
a  bar,  upon  which  there  was  a  depth  of  about  1  foot. 

Before  the  commencement  of  operations  by  the  United  States  the  pie 
had  been  carried  abont  400  feet  into  the  lake  by  private  enterprise. 

During  the  year  1888  a  protection  ^60  feet  long  was  built  to  shie 
the  shore  of  the  lake  from  the  action  of  waves  in  gales  from  t 
northeast,  and  prevent  a  breach  being  made  into  the  harbor.  A  si 
tion  of  the  west  pier  150  feet  long  was  rebuilt  At  the  end  of  the  ye 
1889  dredging  operations  were  closed  and  a  channel  with  a  least  dep 
of  9^  feet  had  been  obtained.  The  appropriation  being  exhausted,  wo 
had  to  stop,  and  nothing  has  been  done  during  the  past  fiscal  ye 
The  piers  need  extensive  repairs  and  considerable  dredging  and  ro 
excavation  is  yet  required.  The  total  amount  expended  up  to  the  clc 
of  June  30, 1889,  not  including  outstanding  liabilities,  was  $61,625J 
During  the  year  ending  June  30, 1890,  $3,262.29  was  expended  in  fin 
payment  for  work  done  during  the  previous  year,  and  some  small  e 
penses. 
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Ja}rl,1889f  amooDt available |284.60 

Add  amoant  coTered  by  contracts  Jnly  1, 18d9 3,(XM).20 

3, 374. 80 
Jaljr  1, 1890,  amoant  expended  daring  fiscal  year,  ezclnsive  of  liabilities 
ootBUmding  July  1,1889 3,2^.29 

July  1, 1890,  balance  available 112.51 

Amoont  (estimated)  reqnired  for  completion  of  existing  *pro1ect 13, 978. 49 

Sabmitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
bftrbor  acts  of  1866  and  1867. 

(See  AppeDdix  N  N  6.) 

7.  Olcott  Harbor  J  New  York. — ^The  project  for  the  improvement  of  this 
harbor  was  adopted  in  1866.  It  proposes  to  connect  the  deep  water 
in  Lake  Ontario  with  the  deep  water  in  Eighteen-Mile  Creek  by  the 
exteoBion  of  two  parallel  piers  from  the  month  of  the  creek  to  the  ll*foot 
carve  in  the  lake,  with  the  addition  of  adredged  channel  between  the  piers. 
The  project  was  modified  in  1874  and  in  1881  to  provide  for  the  removal  of 
rockfoaod  to  exist  in  the  channel  between  the  piers  and  for  additional 
pier  extension.  The  natural  channel  between  the  mouth  of  the  creek 
and  the  lake  was  obstructed  by  a  bar  upon  which  there  was  a  depth  of 
i^t  1^  feet 

Daring  the  past  year  the  channel  has  been  dredged  to  a  depth  of  12 
feet  for  a  width  of  100  feet.  The  piers  need  extensive  repairs  and  con- 
siderable dredging  and  rock  excavation  in  the  channel  are  required. 

The  total  amount  expended  up  to  June  30,  1889,  not  including  out- 
coding  liabilities,  was  $125,323.02.  The  amount  expended  during  fis- 
cal year  ending  June  30, 1890,  was  $6,790.15. 

%  1, 1889, amount  available $3,251.98 

^ddunoantcoYoredby  contracts  July  1,1889 4,425.00 

7, 676. 98 
1, 1890,  amoant  expended  daring  fiscal  year,  exclosiye  of 

iMitiM  outstanding  Jaly  1,  l!)89 16,790.15 

jQlj  1, 1890,  ontbtanding  liabilities ^ 5.00 

6,795.15 

%  1,1890,  balance  available 881.83 

^JiMmQt  appropriated  by  act  of  September  19,  1890 30.000.00 


available  for  fiscal  year  ending  June  30, 1891 30,881.83 

(Hee.Appendix  N  N  7.) 

^  Oak  Orchard  Harbor ^  New  York. — The  earliest  project  for  the  im- 
Pfovemeut  of  this  harbor  was  adopted  in  1836,  the  date  of  the  first 
^propriation,  and  proposed  the  construction  of  an  east  and  west  break- 
^ftt«r  approaching  to  within  200  feet  of  each  other,  and  connecting  at 
^^  opening  with  two  parallel  piers  extending  into  the  lake. 
Subsequent  modifications  were  extensions  of  the  original  project  to 
provide  for  the  removal  of  rock,  and  to  adj  ust  the  harbor  to  the  increased 
^einaDd  of  commerce.  The  present  project  was  adopted  in  1881,  the 
^Ijjeet  being  to  extend  the  piers  to  the  12-foot  curve  in  the  lake,  with 
^e  formation  of  a  channel  of  navigable  width  and  12  feet  deep  at  low 
^ttter  between  the  piers.  The  natural  entrance  into  Oak  Orchanl  Greek 
vas  narrow,  with  a  depth  of  from  2  to  4  feet. 

A  shore  protection  91  feet  long  was  built  in  1888  to  the  east  of  the 
east  pier. 

Daring  the  past  year  the  channel  has  been  dredged  to  a  depth  of  12 
feet  with  a  width  of  100  feet  The  piers  need  slight  repairs  and  oonsid- 
orable  dredging  and  rock  excavation  in  the  channel  is  yet  required. 
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The  total  amount  expended  up  to  June  30,  1889,  was  $193. 
The  amount  expended  during  the  fiscal  year  ending  June  30, 18t 
$5,566.31. 

Jnly  1, 1889,  amount  available | 

Add  amoant  covered  by  contracts  July  1,  1889  1 

Jnly  1,  1890,  amoant  expended  dnring  fiscal  year,  exclasive  of 

liabilitiesoatotanding  July  1.1889. $5,3ia5l 

July  1, 1890,  outstanding  liabilities 10.68 

July  1,  1890,  balance  available 

Amount  appropriated  by  act  of  September  19, 1890 

Amount  available  for  fiscal  year  ending  June  30,  1891 I 

i  Amount  (estimated)  required  for  completion  ot  existing  project ( 

<  Submitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
(     harbor  acts  of  1666  and  1867. 

(See  Appendix  N  N  8.) 

IMPROVEMENT  OF  HASBOBS  ON  LAKE  ONTARIO,  BAST  OF  Oj 

OHABD,  NEW  YORK. 

Officer  in  charge,  Capt.  Carl  F.  Palfrey,  Corps  of  Eogineen 
March  10, 1890,  and  after  that  date  Major  M.  B.  Adams,  Corps 
giueers;  Division  Engineer,  Col.  H.  L.  Abbot,  Corps  of  IBSnginee 

1.  CMirloUe  Harbor y  New  York, — ^The  original  project  for  the  in 
ment  of  this  harbor,  adopted  in  1829,  propo^  to  connect  the  dee[ 
in  Genesee  Biver  with  the  deep  water  in  the  lake  by  parallel 
abont  480  feet  apart. 

The  present  project,  adopted  in  1881,  is  for  the  extension  of  th 
to  the  15-foot  curve  in  the  lake,  with  the  formation  by  dredgln 
channel  between  them  of  a  navigable  width  and  15  feet  in  depth 
water. 

The  natural  channel  over  the  bar  was  tortuous,  and  in  calm  w 
would  admit  at  ordinary  stages  of  the  lake  vessels  drawing  8  fee 

The  total  amount  expended  from  1828  to  June  30, 1890,  is  $419, 
including  outstanding  liabilities;  $4,905.42  in  addition  is  covei 
existing  contracts. 

The  amount  expended  from  the  adoption  of  the  present  pro 
1881  to  June  30,  1890,  is  $101,876.28,  including  outstanding  lial 
The  total  expenditures  have  resulted  in  extending  the  piers  to  the 
curve  in  the  lake,  securing  a  channel  between  the  piers  200  feet  in 
and  of  not  less  than  16  feet  in  depth  at  extreme  low  water. 

Duriup:  the  year  98,377^  cubic  yards  have  been  dredged  frc 
cliaunel. 

July  1, 1889,  amount  available $2 

Jaly  1,  1890,  amount  expended  daring  fiscal  year,  exclasive  of 

liabilities  outstanding  July  1, 1889 $-2,954.76 

July  1,  1890,  outstanding  liabilities 50.00 

July  1,  1890,  amoant  covered  by  uncompleted  contracts  made 

during  the  fiscal  year  ending  June  30,  1890 4,905.42 

July  1,  1890,  balance  available 1 

Amount  appropriated  by  act  of  September  19, 1890 2 

Amoant  available  for  fiscal  year  ending  June  30,  1891 4 
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SAffloont  (estimated)  required  for  completion  of  existing  project |31, 400. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  O  1.)       . 

2.  Qreat  Sodus  Harbor,  New  YorJc. — The  earliest  project  for  the  im- 
provement of  this  harbor,  adopted  in  1828,  proposed  the  constmction  of 
two  breakwaters  from  east  and  west  shores,  approaching  to  within 
^  feet  of  each  other,  and  connecting  at  the  opening  with  parallel  piers 
extending  into  the  lake.  Subsequent  modifications  were  extensions  of 
the  original  project,  to  adjust  it  to  the  increased  demands  of  commerce. 

The  present  project  was  adopted  in  1882,  the  object  being  to  extend 
tbe  piers  to  the  15-foot  curve  in  the  lake,  and  dredging  a  channel 
between  the  piers  15  feet  deep  at  low  water. 

The  natural  channel  would  admit  vessels  drawing  8  feet  at  ordinary 
bke  stage. 

The  total  amount  expended  from  1829  to  June  30, 1890,  is  $410,707.34, 
ucludiDg  outstanding  liabilities ;  $3,065.88  in  addition  is  covered  by 
existlDg  contracts.  The  amount  expended  from  1881  to  June  30, 1890, 
tt $68,^.01,  including  outstanding  liabilities.  The  total  expenditure 
ba«  resulted  in  the  extension  of  the  west  pier  to  the  14-foot  curve  in 
tbe  lake  and  of  the  east  to  the  9-foot,  with  a  channel  of  navigable  width 
iU)d  15  feet  deep  at  low  water,  between  them. 

The  operations  of  the  past  year  have  been  renewal  of  superstructure 
*nd  dredging. 

%l,18»,amonntavaUable $12,312.73 

^y  1;  1890,  amount  expended  daring  fiscal  year,  exolnsive  of 

lUhUities ontswinding  Jnly  1,1889 $1,373.19 

^^*J  1, 1890,  amount  covered  by  uncompleted  contracts  made 

<iuring  the  fiscal  year  ending  June  30,  1890 3,065.88 

4.439.07 

J»lyl,1890,  balanee  available 7,e73.(i6 

AmoQQtappropriaiedby  act  of  September  19,1890 10,000.00 

AiDonnt  availabk  for  fiscal  year  ending  June  30, 1891 17, 873. 66 

S^OQQt  (estimated)  required  for  completion  of  exist  ing  project 36, 126. 44 
Sobmitteid  in  compliance  with  requirements  of  sections  2  of  river  and 
Wbor  acts  of  1866  and  1867. 

(See  Appendix  O  O  2.) 

^*  LUUe  8odu8  Harbor,  New  York. — ^The  earliest  project  for  the  im- 
P^vement  of  this  harbor  was  adopted  in  1829,  and  has  since  been  vari- 
^^jy  modified.  The  first  appropriation  was  made  in  1852.  The  early 
P^ject  proposed  the  partial  closing  of  the  opening  between  the  bay  and 
akeby  lateral  dikes  connected  with  two  parallel  piers  extending  into  the 
lake. 

^be  present  project,  which  is  an  expansion  of  the  earlier  ones,  was 
^yopted  in  1881,  and  is  designed  to  aftbrd  a  channel  of  navigable  width 
of  not  less  than  15  feet  depth  at  low  water. 

'Rie  total  amount  expended  from  the  date  of  the  first  appropriation  in 
^^  to  June  30, 1890,  is  $292,663.45,  including  outstanding  liabilities. 

^e  amount  expended  from  the  adoption  of  the  present  project  in 

^^l,to  June  30, 1890,  is  $58,221.68,  including  outstanding  liabilities. 

^6  total  expenditure  has  resulted  in  the  extension  of  the  pier  to  the 

i2-foot  curve  in  the  lake,  securing  a  channel  between  the  piers  of  navi- 

pbh  width  and  12  feet  in  depth  at  extreme  low  water. 

lie  operations  of  the  fiscal  year  have  been  repairs,  and  renewal  of 
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Baperstmctare  on  portions  of  west  pier  and  of  east  breakwater  3 
latter  is  parapet  form. 

July  1, 1889,  amount  ayailable |9,09l 

July  1, 1890,  amount  expended  during  fiscal  year,  ezcluBivo  of  liabilities 
outstanding  July  1, 1889 3,76; 

July  1, 1890,  balance  ayailable 5,32i 

Amount  appropriated  by  act  of  September  19, 1890 13,00i 

Amount  available  for  fiscal  year  ending  June  30, 1891 16,32 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 13,  €7 

Submitted  in  compliance  with  requirements  of  sections  3  of  river  and 
harbor  acts  of  1866  and  18^. 

(See  Appendix  O  O  3.) 

4.  Osicego  Harbor^  Neto  York. — ^The  earliest  project  for  the  imprc 
nient  of  this  harbor  was  adopted  in  1827,  and  proposed  to  inclose  an  a 
at  the  month  of  the  river  by  extending  jetties  from  the  shore  into 
lake,  joining  the  onterends  by  a  breakwater,  but  leaving  an  ui^en 
through  which  to  enter  the  harbor. 

The  project  was  completed  in  1869  and  forms  the  present  in 
harbor. 

The  present  project  was  adopted  in  1870,  and  consists  of  abreakws 
5,800  feet  in  length,  parallel  to  the  old  west  breakwater,  and  1,100  i 
in  advance  of  it.  The  estimated  cost  was  $1,161,682.  It  was  sul 
qaently  modified  by  the  proposed  constraction  of  an  east  breakwa 
2,700  feet  in  length,  the  reduction  to  350  feet  of  the  opening  betw< 
the  east  end  of  the  west  breakwater  and  the  north  end  of  the  11^ 
house  pier,  the  construction  of  spurs  along  the  face  of  the  outer  \i 
breakwater  to  reduce  the  effect  of  accumulated  seas,  and  for  deepen 
by  dredging  the  inner  harbor  at  the  month  of  the  Oswego  Eiver,  ; 
by  the  proposed  removal  of  the  east  breakwater,  now  in  progress. 

The  object  of  these  improvements  was  to  give  protection  to  the  i 
docks  and  wharves,  and  to  the  commerce  of  the  harbor^  and  mak 
depth  suitable  for  the  heaviest  draught  vessels  on  the  lakes. 

The  natural  entrance  to  the  mouth  of  the  river  was  shallow  and  d 
cult  of  access. 

The  total  amount  expended  from  the  date  of  the  first  appropriat 
in  1826,  to  June  30, 1800,  is  $1,671,998.68,  including  outstanding  i 
bilities;  $5,083.05,  in  addition,  is  covered  by  existing  contract. 

The  amount  ex])ended  from  the  adoption  of  the  present  project 
1870  to  June  30, 1890,  is  $1,198,665.95,  including  outstanding  liabiliti 

The  total  expenditure  has  resulted  in  the  completion  of  the  origina^ 
projected  harbor;  the  completion  of  the  west  breakwater,  with  the  : 
dnction  of  350  feet  of  the  opening  between  the  east  end  of  the  w€ 
breakwater  and  the  north  end  of  the  light-house  pier;  the  constnicti 
and  the  removal  of  213  linear  feet  of  the  east  breakwater;  the  comp 
tion  of  two  spur  cribs,  and  the  deepening  of  the  river  mouth  to  a  dep 
of  15  feet  at  low  water,  securing  full  protection  to  the  docks  and  wharv 
west  of  the  river  month,  and  channels  of  entrance  16  feet  deep  and  3 
feet  wide  each  to  the  inner  and  outer  harbors,  and  15  feet  deep  at  1< 
water. 

Early  in  December,  1884,  a  severe  northwest  storm  caused  a  brea 
in  the  west  breakwater  140  feet  in  width,  necessitating  repairs  foi 
length  of  100  feet  each  side  of  the  breach. 

The  operations  of  the  fiscal  year  have  been  repairs  of  damage 
storm  and  removal  of  east  breakwater. 
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Jnly  1,1889,  amount  available $112,786.08 

Jnly  1, 1890,  amoant  expended  dnring  fiscal  year,  exolasive 

ofliabilitiesontatandingJaly  1,1889 147,629.68 

Joly  1,1890,  ontstandingliabmtieB 1,662.41 

July  1, 1890,  amonntcoyered  bynncompleted  contracts  made 

daring  the  fiscal  yeAr  ending  Jnne  30,  1890 5,083.05 

: 54, 376. 14 

jQly  1, 1890,  balance  available ^ 58,410. 94 

Aooant  appropriated  by  act  of  September  19,  1890 3(1,000.00 

Amount  STailable  forfiseal  year  ending  Jane  30,  1891 88,410.94 

!  Amoant  (estimated)  leqaired  for  repairs  and  completion 162, 000. 00 
Sobmitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
hirbor  acta  of  1866  and  1867. 

(See  Appendix  O  O  4.)  ' 

5.  Saehet^s  HarioTy  New  York. — The  project  for  the  improvement  of 
^\»  harbor  waB  adopted  in  1881,  and  proposed  the  deepening  of  the 
jwbor  over  an  area  of  about  15  acres  to  a  depth  of  12  feet  at  low  water. 
The  depth  previonsly  existing  was  less  than  8  feet  over  a  large  part  of 
^tsarea. 

In  1826  and  1828  the  sum  of  $6,000  was  expended  in  clearing  and  deep- 
ening the  harbor. 

The  total  amount  expended  from  1826  to  June  30, 1890,  is  $14,279.51. 
7he  amount  expended  from  the  adoption  of  the  present  project  to  June 
^j  1890,  is  $8,279.51,  and  has  resulted  in  the  removal  of  24,010  cubic 
yauds  of  sand,  mud,  and  gravel,  and  in  the  construction  of  a  stake  and 
fascine  jetty  164  feet  in  length,  with  a  mooring-crib  18  feet  square  at 
its  inner  end,  to  shelter  the  basin  and  x>revent  gravel  drift  into  it. 
^ith  the  completion  of  that  work  the  harbor  had  a  depth  of  12  feet  at 
low  water  over  about  6  acres  of  its  area,  except  in  a  small  part  wliere 
the  presence  of  rock  in  place  limited  the  depth  to  a  little  less  than  12 
feet 
There  have  been  no  operations  during  the  fiscal  year. 

•^Qly  M889,  amoont  available $.556.1.0 

^^y  1, 1890,  amoant  expended  during  fiscal  year,  exolasive  of  liabilities 
onteUnding  Joly  1, 1889 23.44 

Joly  1, 1890,  balance  available 532.76 

!  Amount  (estimated)  reqaired  for  completion  of  existing  project 13, 000. 00 
Submitted  in  compliance  with  reqnirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(8ee  Appendix  O  O  5.) 

^PROVBMBNT  OF  OGDENSBUBa  HABBOB  ON  THE  BIVEB  ST.  LAW- 
J^BNOB,  OP  HABBOBS  ON  LAKE  OHAMPLAIN,  AND  OB  ASS  AND  TICON- 
J>BROGA  BIVEBS,  NEW  YOBK,  AND  OF  OTTEB  GBEEK,  VEBMONT. 

OjBoer  in  charge,  Maj.  Milton  B.  Adams,  Corps  of  Engineers ;  Division 
^^£[ineer,  Col.  H.  L.  Abbot,  Corps  of  Engineers. 

^*  Ogdensburg  Harbor^  New  York, — The  present  project  for  the  im- 

P^vemeni  of  this  harbor  was  adopted  in  1890  and  contemplates  the  deep- 

eniDg  of  the  various  channels  leading  from  the  deep  water  of  the  St. 

j^wrence  Kiver  and  that  along  the  city  front  so  as  to  aflFord  a  depth  of 

'^' feet  at  extreme  low  water,  at  an  estimated  cost  of  $158,950. 

When  operations  were  commenced  at  this  harbor  the  channels  afibrded 
^pths  of  5  to  12  feet  only,  and  now  there  are  three  good  channels, 
^m  deep  water  in  the  St.  Lawrence  Biver  to  the  nearest  docks  or 

sira90 20 


\ 


306         REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

wharves,  iu  which  water  from  15  to  16  feet  depth  is  afforded,  and  a  chan- 
nel 12  to  15  feet  deep  has  been  made  along  the  city  front. 

The  appropriation  of  August  11, 1888,  has  been  pledged  under  con- 
tract and  nearly  consumed  in  widening  and  deepening  the  channels  at 
this  harbor. 

The  total  amount  expended  from  the  date  of  the  first  appropriation  in 
1852  to  June  30, 1890,  has  been  $159,451.46,  and  from  the  adoption  of 
the  project  of  1882  to  that  of  1890  some  $40,0Ck)  were  expended. 

Jaly  1,  1889,  amount  available $2,507,69 

July  1,  1890,  amoant  expeuded  daring  fiscal  year,  exclaBiTe  of  liabilities 
outstanding  July  1, 1889 1,593.61 

July  1,  1890,  balance  available 914.08 

Amount  appropriated  by  act  of  September  19, 1890 42,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 • 42, 914. 08 

Amount  (estimated)  required  for  completion  of  existing  project ,.  116,960. 00 

Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acto  of  1866  and  1867. 

(See  Appendix  P  P  1.) 

2.  Or€L8s  Rwer  {at  Ma88ena)y  New  York. — The  project  for  the  improve- 
ment of  this  river  was  adopted  in  1881  and  has  for  its  object  the  for- 
mation of  a  channel  with  a  least  depth  of  4  feet  and  a  least  width  of 
40  feet  from  the  St.  Lawrence  Elver  to  the  village  of  Massena,  a  dis- 
tance of  about  7^  miles  by  water. 

The  nataral  depth  of  the  shoal  places  is  about  2  feet.  The  act  of 
August  2, 1882,  appropriated  $3,000  for  this  work.  There  remained 
$2,948.60  unexpended,  which  by  act  of  Augost  11, 1888,  was  directed 
to  be  expended  In  dredging  operations  according  to  the  original  plan. 

Work  was  commenced  by  dredging  at  the  rapids  in  September,  1888, 
and  the  funds  were  consumed  with  the  removal  of  1,668^  cubic  yards, 
at  a  cost  of  $1.76  per  yard. 

A  cut  800  feet  long  and  26  feet  wide  was  made,  which  lacked  abou 
2$  feet  of  carrying  it  through  the  shoal,  consequently  navigation  ha 
as  yet  derived  no  oenefit  from  the  improvement. 

Amount  appropriated  by  act  of  September  19, 1890 $6, 000. 

(See  Appendix  P  P  2.) 

3.  Breakwater  atBouse^s  Pointy  Lake  Champlain,  New  Tor  J.— The 
ect  for  this  improvement  was  adopted  in  1885  and  contemplates  t 
construction  of  a  breakwater  composed  of  rubble  and  large  stone  on 
straight  line  from  Stony  Poiut  until  the  18-foot  curve  in  the  lake 
reached,  a  total  distance  of  2,000  feet. 

The  estimated  cost  of  the  breakwater  is  $110,000. 

Work  was  commenced  by  contract  September,  1885,  and  has  been 
progress  since  that  time. 

Three  contracts  have  been  made  and  completed,  and  there  are  so 
1,475  linear  feet  of  completed  breakwater.    The  funds  were  consun» 
with  the  completion  of  the  third  contract  in  November,  1889. 

The  good  effects  of  the  breakwater  are  apparent  in  the  incre 
shelter  afforded  at  the  docks  and  wharves. 

July  1,  1889,  amount  available |1,59S.  —  ^ 

July  1,  1890,  amount  expended  during  fiscal  year^  exclusive  of  liabilitiee  ^ 

outstanding  July  1,  1889 1,48^-  ^ 

July  1,  1890,  balance  available 10^^-  ^ 

Amount  appropriated  by  act  of  September  19,  1890 15, 00€y>  ^ 

Amount  available  for  fiscal  year  ending  June  30,  1891 15.10^*  ^ 
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(  Amount  (estimated)  reqaired  for  completion  of  existiDg  project |'26, 500. 00 

<  8abDiit(eid  in  compliance  with  requirements  of  sections  2  of  river  and 
i    harbor  acts  of  1866  and  1867. 

(See  Appendix  P  P  3.;  . 

i  Channel  between  North  cmd  South  Hero  Istands,  Lake  Ghamplain^^ 
Verwmt.-^hi  compliance  with  a  resolution  of  the  Senate  of  the  United 
States,  dated  January.  15, 1887,  a  report  of  an  examination  of  the  above 
channel  was  submitted  and  printed  as  Sena^te  Ex.  Doc.  38,  Forty-ninth 
Congress,  second  session  (Appendix  O  0 11,  of  the  Report  of  the  Chief 
of  Engineers  for  1887). 

lie  proposed  improvement  provided  for  the  removal  of  about  12,000 
cubic  yards  (mostly  bowlders)  at  the  west  end  of  **the  Gut"  channel, 
and  4,000  cubic  yards  of  clay  and  gravel  from  its  eastern  end.  The 
river  and  harbor  act  of  August  11,  1888,  appropriated  $10,000  for  the 
work,  which  was  placed  under  contract  at  such  favorable  figures  that 
tbatsnm  was  found  sufficient  for  the  completion  of  the  improvement. 
Operations  commenced  July  20  and  were  completed  September  30, 
1889.  There  were  17,326.04  cubic  yards  removed,  at  49.0  cents  per 
yard. 

•{nly  1, 1889,  amonnt  available $1,405.22 

^^^1 1, 1890,  amount  expended  during  fiscal  year,  exclasive  of  liabilities 
oatetandiug  July  1, 1«89 1,405.22 

(See  Appendix  P  P  4.) 

5.  Breakwater  at  Oordon^s  Landing^  Lake  Ghamplain,  Vermont — The 
Pnyect  for  this  improvement  was  adopted  in  1887,  and  has  for  its  object 
the  construction  of  a  stone  breakwater,  composed  of  rubble  and  large 
atones,  extending  in  a  straight  line  to  the  16-ioot  curve  in  the  lake  for 
,  the  purpose  of  affording  increased  shelter  to  a  landing  on  the  west 
.^ore\)rGrand  Isle,  Lake  Champlain.  Construction  commenced  Au- 
P^stll,  1887,  and  has  been  progressing  under  contract  since  then. 

The  structure  is  to  be  terminated  at  675  feet  in  length  instead  of  800 
f^t,  as  originally  contemplated,  and  is  now  completed  with  the  excep- 
tion of  the  facing  of  large  stones  and  rubble-stone  core  for  about  135 
^^  at  its  outer  end. 

j^}yl,lfi8a,  amount  avaiUble $1,035.75 

^'y  1,1490,  amount  expended  during  fiscal  year,  exclnsive  of  liabilities 
^«t«tanding  July  1,  188? 1,035.75 

^<Hint  appropriated  by  act  of  September  19,  1890 6,000.00 

(8ee  Appendix  P  P  5.) 

j^*  Plattsburgh  Harbor,  Netc  York, — The  first  appropriation  for  the 
^Pit)vement  of  this  harbor  was  in  1836.  The  project  as  then  adopted 
^^  the  modifications  that  have  been  made  since  have  resulted  in  the 
^^-.^^truction  of  1,260  feet  of  breakwater,  the  protection  of  a  portion 
l^  ^be  beach,  and  the  dredging  of  some  shoal  areas  within  the  har- 

^^nder  the  appropriation  of  August  II,  1888,  proposals  were  invited 
^r^  a  contract  made  for  dredging  28,000  cubic  yards  from  the  shoal 

^^  within  the  harbor. 
>v^hi8  contract  was  completed  in  November,  1889,  and  completes  the 
*^^Sect  of  1870. 


%i^he  total  amount  expended  at  the  harbor  to  June  30,  1890,  has  beer 
♦1^^,788.82,  of  which  amount  $62,1 
^^  of  the  modified  project  of  1870. 


^788.82,  of  which  amount  $62,189.66  was  expended  since  the  adop 
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July  1,  1889,  amoant  available '. t3,44a83 

Jaly  1,  1890,  amoant  expended  during  fiscal  year,  exclasive  of  liabilities 
outstanding  July  1,  ltt89 - 1,057.64 

July  1,  1890,  balance  available - 2,391.19 

Amoant  appropriated  by  act  of  September  19,  1890 32,500.00 

Amoant  available  for  fiscal  year  ending  Jane  30, 1891 ^ . .    34, 891. 19 

(See  Appendix  P  P  6.) 

7.  Burlington  Harbor^  Vermont. — This  improvement  dates  from  1836. 
Modifications  of  tUe  original  plan  have  been  made  from  time  to  time  so 
as  to  afford  adequate  protection  to  the  increasing  commercial  and  ship- 
ping interests  of  the  harbor.  The  last  modidcation,  made  in  1886,  pro- 
vides for  farther  extension  of  the  breakwater,  both  to  the  north  and  to 
the  south,  with  its  gradual  withdrawal  as  it  is  prolonged  into  water 
about  30  feet  deep,  instead  of  38  feet  deep,  so  as  to  reduce  the  cost. 

Operations  during  the  past  year  consisted  in  the  completion  of  the 
foundation  for  360  feet  northward  extension  to  the  breakwater,  and  the 
construction  and  sinking  of  nine  crib  substructures  thereon.  This  work 
is  under  contract,  and  will  require  for  its  completion  the  construction 
of  a  stone  superstructure  over  the  above  nine  cribs. 

The  total  amount  expended  to  date  has  been  $561,340.05,  and  under 
existing  project  $34,417.85. 

Jnly  1,1889, amonnt  available ! 1^,569.25 

July  1,  1890,  arnonnt  expended  daring  fiscal  year,  exclasive  of  liabilities 
outstanding  Jaly  1, 1889 1,987.10 

July  1, 1890,  balance  available 582.15 

Amoant  appropriated  by  act  of  September  19, 1890 20, 000. 00 

Amoant  available  for  fiscal  year  ending  June  .'M),  1891 20, 582. 15 


\ 


Amoant  (estimated)  required  for  completion  of  existing  project 129, 000.00 

Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


(See  Appendix  P  P  7.) 

8.  Otter  Oreeky  Vermont. — The  project  for  this  improvement  proposes 
the  formation  of  a  channel  of  navigable  width  and  a  least  depth  of  8  feet 
from  Vergennes,  Vt.,  to  Lake  Ohamplain. 

The  appropriation  of  August  11, 1888,  Was  applied  under  contract  in 
the  removal  of  3,000  cubic  yards  from  Bull  Brook  Bend  that  had  filled 
in  there  since  1884,  and  some  15,391.65  cubic  yards  from  other  shoals, 
under  contract  with  Luther  Whitney,  dated  January  21,  1889.    Opera-  ^ 
tions  commenced  in  September  and  were  completed  in  November,  con — 
suming  the  available  funds. 

There  has  been  expended  to  Juno  30,  1890,  $33,700.    The  stream  will^ 
require  widening  and  deepening  at  its  mouth  and  at  several  shoal  place^^^ 
in  order  to  carry  out  the  project  for  improvement,  and  unfortunately 
the  channel  then  afforded  is  not  likely  to  prove  permanent. 

.Tuly  1, 1889,  amoant  available 1^60.  Z^ 

July  1,  1890,  amount  expended  during  fiscal  year,  ezolasive  of  liabiUties 
outstanding  July  1, 1889 260. 

A*monnt  appropriated  by  act  of  September  19, 1890 5,000.         < 

I  Amount  (estimated)  required  for  completion  of  existing  prqjeot 16, 646.       ^ 

<  Submitted  iu  compliaace  with  requirements  of  sections  2  of  river  and 
f      harbor  acts  of  1866  and  1867. 

(See  Appendix  P  P  8.) 
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9.  Ticonderoga  River^  New  York. — The  project  for  this  improvement 
was  adopted  in  ISSl,  its  object  being  to  afford  a  channel  of  navigable 
vidth  and  a  least  depth  of  8  feet  at  low  water  from  Ticonderoga  village 
to  Lake  Ghamplain,  a  distance  of  abdnt  2  miles. 

The  original  estimated  cost  of  the  improvement  was  $42,516,  and  the 
amount  expended  has  resulted  in  an  improved  channel,  bat  one  that 
is,  nnfortunatelyy  far  from  permanent. 

The  appropriation  of  August  11, 1888,  had  been  pledged  under  con- 
tract and  work  was  progressing  when  the  last  annual  report  was  made. 
The  fands  were  consumed  and  the  contract  completed  early  in  July,  1889. 

AmoQot appropriated  by  act  of  September  19,  1890 |2,000.00 

(  Amount  (estimated)  required  for  completion  of  existing  project 2B,  016. 00 

<  Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(    harbor  acts  of  1666  and  1867. 

(See  Appendix  P  P  9.) 

10.  Narrates  nt  Lake  Ohamplainj  New  York  and  Vermont. — The  pro- 
ject for  this  improvement  was  adopted  in  1885  and  has  for  its  object  the 
removal  of  such  obstructions  in  the  channel  as  will  afford  a  least  depth 
of  12  feet  and  a  least  width  of  150  feet  from  Whitehall  to  the  Elbow, 
and  12  feet  depth  and  200  feet  width  along  Cedar  Mountain  and  across 
Kenyon's  Bay. 

The  entire  undertaking  was  estimated  to  cost  $80,000 ;  $45*9000  have 
^n  appropriated,  and  the  original  project  stands  completed  at  a  little 
more  than  half  the  estimated  cost. 

The  appropriation  of  August  11, 1888,  was  pledged  under  contract 
for  the  removal  of  60,000  cubic  yards  from  the  channel  between  the 
Blbow  and  Whitehall,  and  40,000  cubic  yards  from  the  channel  near 
Oedar  Mountain.  Work  was  progressing  at  the  date  of  the  last  annual 
roport  and  was  completed  early  in  September. 

The  officer  in  charge  recommends  the  improvement  of  three  locations 
l>etween  the  Elbow  and  Cedar  Mountain  by  dredging,  and  at  an  esti- 
mated cost  of  $21,0C0. 

^«[y  1, 1889,  amoont  avaiUble $4,847.86 

'^^V 1, 1890,  amonnt  expended  duriDg  fiscal  year,  exclaslve  of  liabilities 
ontetandiDg  July  1,  18b9 1,908.49 

%  1. 1890,  balance  available 2,939.37 

f  ^OQDt  (estimated)  xeqaired  for  completion  of  existing  project 18, 060. 63 

^<ibmitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
Wbor  acts  of  1866  and,  1867. 

(See  Appendix  P  P  10.) 

PACIFIC    COAST. 
^EOVBMENT  OF  NAPA  BIYEB  AND  OAKLAND  HABBOB,  OALIPOBNIA. 

^^  Officer  in  charge,  Col.  G.  H.  Meudell,  Corps  of  Engineers,  having 
S^^Jer  his^ immediate  orders,  from  Angust  13  to  November  9, 1889,  Lieut. 


^*^^  B.  H.  Benyaurd^  Corps  of  Engineers,  uniiTSepiemher  23,  1889.— The 
^^jeet  is  to  clear  away  snags  and  overhanging  trees  interfering  with 
2?^gation,  and  to  dredge  gravel  bars  to  give  4  feet  depth,  involving 
'^^^nt  45,000  yards  of  dredging. 

,^  No  operations  were  carried  on  daring  the  year.  No  expenditures 
^^  made  daring  the  year. 
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The  total  amoant  expended,  there  being  no  outstanding  liabilities,  is 
♦4,386.45.  ^ 

Jaly  1, 1889,  amount  avftilable $3, 114.55 

Jalyl,  1690,  balance  available 3,1|4.55 

Amount  appropriated  by  act  of  September  19,  1890 i. 10,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 13, 1 14. 55 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 10, 100. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  Q  1.) 

2.  Improvement  of  Oakland  Harbor ^  Calif  omiay  officer  in  ehargej  Lieut. 
Col,  W.  H,  H.  Benyaurdj  Corps  of  Engineers j  imtil  August  19^  1889. — 
The  project  for  this  improvement  included  the  constraction  of  two 
jetties,  submerged  at  high  water,  extending  from  the  shore  into  the  bay 
of  San  Francisco  for  a  distance  between  11,()()0  and  12,000  feet,  the  con- 
nection of  San  Leandro  Bay  with  the  basin  of  Oakland  Harbor  by  a 
canal  1^  miles  id  length,  and  dredging. 

The  modifications  since  made  consist  in  raising  the  jetties  aboat  a 
foot  above  high  water,  in  increasing  the  width  of  the  canal  from  300  to 
400  feet,  and  in  dredging  the  channels  to  a  greater  ei(tent  than  origi- 
nally contemplated. 

The  original  low-water  depth  was  aboat  two  feet,  admitting  light- 
draft  vessels  at  high  water.  The  present  low-water  depth  is  14  feet, 
admitting  at  high  water  vessels  of  16  to  18  feet  draft. 

The  operations  during  the  past  year  have  widened  the  channel  be* 
low  Oakland  for  the  greater  part  of  the  distance  to  300  feet,  and  for  the 
remainder  from  100  ^t  width  to  225  feet,  this  work  not  being  entirely 
completed,  but  under  contract  to  be  finished  in  a  few  months.  The 
depth,  which  had  lessened  to  10  feet  in  a  few  places,  was  restored  to  14 
feet,  which,  with  increased  width,  adds  much  to  the  convenience  of  nav- 
igation. A  portion  of  the  tidal  canal  was  excavated,  and  is  yet  in  pro- 
gress under  contract  Dredging  the  basin  was  executed  to  the  extent 
of  495,387  cubic  yards.  Five  thousand  four  hundred  and  forty-six  and 
one-third  tons  of  stone  were  placed  on  the  jetties,  and  25,197  square  feet 
of  dry  masonry  were  laid.  The  total  amount  of  excavation  during  the 
year,  on  land  and  by  dredge,  was  949,203  cubic  yards.  The  amount  of 
money  expended  to  the  close  of  the  fiscal  year  ending  June  30, 1889, 
was  $970,247.88.  The  amount  expended  during  the  year  ending  June 
30,  1890,  was  S189,439.81 ;  the  amount  retained  on  contracts  uncom- 
pleted is  $8,936.90,  and  the  amount  covered  by  work  to  be  done  under- 
these  contracts  is  $61,780.69. 

Jaly  1, 1889,  amount  available •$60,144. 9C 

Jnly  1,  1890,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1889 14,950. IK 

July  1,  1890,  balance  available 45,194.7^ 

Amount  appropriated  by  act  of  September  19,  1890 250, 000.  CZ: 

Amount  available  for  fiscal  year  ending  Jane  30, 1891 295, 194.  r^ 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 991,000. 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  Q  2.) 

"Erroneously  stated  in  Annual  Report  for  1889  as  151,144.90. 
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3.  Sftrvey  of  San  Francisco  Harbor ,  San  Pablo  and  Suisun  BaySy  Straits 
of  Carquinez,  and  mouths  of  San  Joaquin  and  Sacramento  rivers^  officer 
in  ahiirge^  Ideut  Ool.  W,  H,  H.  Benyaurdy  Corps  of  Engineers^  until  Sep- 
tmber  23, 1889. — ^The  lines  of  San  Francisco  Harbor  were  designated 
and  approved  by  the  War  Department.  There  were  no  operations  in 
the  field. 

Id  order  to  complete  the  survey  of  San  Francisco  Harbor,  there  re- 
main aboQt  100  siqjuare  miles  to  be  sonnded,  covering  the  bar  and 
entrance.  The  part  already  completed  covers  aboat  1 10  sqaare  miles 
adjacent  to  the  city. 

Joly  1,1889, amount  available $1,446.51 

Joly  1, 1890,  amoant  expended  daring  fiscal  year,  exclaslTe  of  liabilities 
oatetanding  Jaly  1, 1889 318.12 

July  1,1890,  balance  available 1,128.39 

!  Amoant  (eetimated)  reqaired  for  completion  of  existing  project 16, 000. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
Wbor  acts  of  1866  and  1867. 

(See  Appendix  Q  Q  3.) 

IXPROVBMBNT    OP    BEDWOODy  SAN    LUIS  OBISPO,   WILMINaTON,  AND 

SAN  DIEGO  HABBOBS,  OALIFOBNIA. 

Offlcijrin  charge,  Lieut.  Col.  W.  H.  H.  Benyaurd,  Corps  of  Engineers, 
havincr  under  his  immediate  orders  Second  Lieat.  James  J.  Meyler, 
Corps  of  Engineers. 

1*  BedtDOod  Harbor^  California. — ^The  project  is  to  dredge  Redwood 
Creek,  adjacent  to  Bed  wood  Harbor,  for  a  distance  of  about  6,000  feet, 
^M  to  give  a  channel  not  less  than  50  feet  wide  and  3  feet  deep  at 
peaa  low  tide.  This  will  accommodate  the  vessels  of  60  to  80  tons  trad- 
es ftt  this  port.  Previous  to  the  commencement  of  this  work  the  bot- 
^  of  the  channel,  through  the  stretch  indicated*  was  on  an  average  3 
^<^t  above  mean  low  tide.  At  the  commencement  of  the  fiscal  year  the 
<^^k  had  been  dredged  to  within  a  short  distance  of  the  upper  limit  of 
^^  projected  channel.  Work  was  continued  during  July  and  August 
^^  the  project  completed. 

<         The  total  amount  expended  on  this  work  up  to  the  close  of  the  fiscal 
year  ending  June  30, 1889,  was  $12,986.41. 

I  The  improvement  can  not  be  considered  of  a  permanent  character. 

Jb^re  being  no  tidal  basin,  there  is  a  constant  tendency  to  shoaling, 
^.Qe  to  natural  causes.  Operations  must  therefore  be  continued  from 
^*^1o  time  to  maintain  the  channel  in  a  navigable  condition.  An  ex- 
^'QioKtion  made  in  March  last  showed  that  the  channel  dredged  in  1887 
^^  1889  had  partially  filled  up,  due  to  material  brought  down  from 
j^  Qpper  reach  of  the  creek  and  from  the  sliding  in  of  the  natural 

.  -^^y  appropriation  made  in  the  future  will  be  exx^ended  in  maiutain- 
^  the  dredged  channel, 
-^be  total  amount  expended  is  $15,397.70. 

Jqi  J  1, 1889,  amonnt  available |2,413.59 

n^  ^i  l^^i  amount  expended  dnrini;  fiscal  year,  exclusive  of  liabilities 
^^^*Unding  July  1, 1889 2,411.29 

^^^  I,  le90,  balance  available 2.30 

^^^  Appendix  R  R  1.) 

^U^  /ton  Luis  Obispo  Harbor,  OaZi/orma.— The  project  is  intended  to  se- 
^^  a  protected  anchorage  by  the  construction  of  a  breakwater  aloii^ 
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Whaler's  Reef,  extending  from  Point  San  Lais  to  Whaler's  Island,  and 
thence  to  a  point  where  the  outer  reef  rises  above  high  water.  Tbo 
total  length  of  the  stracture,  when  completed,  will  be  2,300  feet. 

At  the  commencement  of  the  fiscal  year  the  contractor  had  deposited 
on  the  reef  stone  to  the  amoant  of  2,812  tons.  .  The  amoant  expended  on 
'  this  improvement  up  to  the  cloi^  of  the  fiscal  year  ending  June  30, 1889, 
was  $6,205.51.  Succeeding  operations  consisted  in  closing  the  gap  be- 
tween Point  San  Luis  and  Whaler's  Island,  and  in  depositing  stone  on 
the  line  of  the  breakwater  outside  of  Whaler's  Island.  The  total  amount 
of  material  deposited  on  the  reef  was  6,596  tons. 

Work  will  be  continued  during  the  coming  season  upon  the  outer  ex- 
,  tension  of  the  breakwater. 

T)ie  estimate  herewithis  intended  for  a  continuance  of  these  operations. 

The  total  amount  expended  is  $24,990.70. 

July  1, 1889,  amount  available $123.  :)9 

Joly  1, 1890,  amount  expended  during  fiscal  year,  excluBtye  of  liabilities 
outstanding  July  1,  1889 114.09 

July  1, 1890,  balance  available 9.30 

Amount  appropriated  by  act  of  September  19,  1890 40,000.00 

Amount  available  for  fiscal  year  anding  June  30, 1891 40, 009. 30 

Amount  (estimated)  required  for  completion  of  existing  project 219, 900. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  E  2.) 

3.  Wilmington  Harbor^  California. — ^The  present  project  is  intended  to 
secure  a  depth  of  16  feet  at  mean  low  tide.  Previous  to  the  commence- 
ment of  the  improvement  there  was  a  depth  not  to  exceed  1  foot  at  the 
entrance  at  low  tide.  The  operations  have  resulted  in  securing  a  chan- 
nel of  not  less  than  12  feet  throughout  its  entire  length.  It  is  intended 
to  still  increase  this  depth  by  dredging  and  by  extending  the  jetties. 

Dredging  operations  were  delayed  until  May,  owing  to  the  fact  that 
reasonable  bids  for  the  work  could  not  be  obtained,  though  proposals 
were  twice  solicited  by  advertisements.  A  contract  was  finally  entered 
into  for  dredging  the  interior  channel  at  a  rate  of  55  ceuts  per  cubic 
yard.  During  the  short  period  worked,  the  contractor  removed  13,498 
cubic  yards  of  material. 

Specifications  were  issued  in  June,  inviting  proposals  for  furnishing 
16,000  tons  of  stone  for  the  west  jetty. 

The  work  of  dredging  and  of  jetty  extension  will  be  carried  on  during 
the  coming  season,  and  in  the  future,  under  the  existing  project,  to  th 
extent  of  the  funds  made  available. 

The  total  amount  expended  on  this  work  up  to  the  dose  of  the  fisca 
year  ending  June  30, 1889,  was  $741,041.21. 

The  total  amount  expended,  including  outstanding  liabilities,  is- 
$762,005.82. 

July  1,1889,  amount  available $128,95a 

July  1,  1890,  amount  expended  dnring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1889 |5,714.33 

July  1,  1890,  outstanding  liabilities 5,250.28 

July  1, 1890,  amount  covered  by  uucompleted  contracts  made 

during  the  fiscal  year  ending  June  30, 1890 40,068.50 

•—      51,033. 


July  1,  1890,  balance  available 77,925. 

Amount  appropriated  by  act  of  September  19,  1890 34, 000^ 


Amount  available  for  fiscal  year  ending  June  30,  1891 Ul,92cV 
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(  Amoant  (estimated)  reqaired  for  oompletion  of  eziflting  project $51, 000. 00 

<  Submitted  in  compUaace  with  reqairements  of  aectioDS  2  of  river  and 
(    barbor  acts  of  1866  and  1867. 

(SeeAppendixRB3.) 

L  Son  Diego  Harbor^  CaUfomia.^^The  work  heretofore  carried  on  at 
San  Diego  consisted  in  chaDging  the  course  of  the  San  Diego  Birer,  Id  ' 
order  to  prevent  the  filling  up  of  the  harbor  by  material  brought  down 
in  flood  stages.  A  subat^ntial  levee  was  bnilt  across  the  old  channel 
of  the  river  near  its  entracoe  into  the  harbor^  and  a  new  water-way  was 
excavated  leading  into  False  Bay. 

This  work  was  completed  in  1876,  since  which  time  operations  have 
simply  consisted  in  keeping  the  levee  in  good  condition.  The  total 
amoQot  expended  on  this  work  np  to  the  close  of  the  fiscal  year  ending 
Jane  dO,  1889,  was  $81,918.45. 

A  survey  of  the  outer  bar  and  entrance  was  made  in  1887,  and  an 
estimate  amounting  to  $394,400  was  presented  for  dredging  the  mid- 
dle gronnd  near  the  entrance  and  for  building  a  jetty  on  Znuiuga 
shoals.  This  latter  work  is  intended  to  secure  a  depth  over  the  outer 
^  of  26  feet  at  mean  low  water. 

J«^y  1, 1889,  amount  available 181.55 

J<uy  1, 1890,  amonnt  expended  during  fiscal  year,  exclasive  of  liabilities 
wtrtaoding  July  1, 1889 50.00 

Jnly  1, 1890,  balance  available 31.55 

™>ant  appropriated  by  act  of  September  19,  1890 , 60,500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 60,531.55 

(See  Appendix  B  B  4.) 

^BOVEMEWT  OP  ENTBANOE  TO  HUMBOLDT  BAY  J  OF  SAN  JOAQUIN, 
HOKBLUMNE,  SACBAMENTO  AND  FEATHEB  BIVKBS,  AND  PBTALUMA 
ORl»K,  CAXIFOBNTA. 

Officer  in  charge,  Maj,  W.  H.  Heuer,  Corps  of  Engineers;  Division 

^^gineer.  Col.  G.  H.  Mendell,  Corps  of  Engineers. 

.  ^*  San  Joaquin  River ^  Stockton  and  Mormon  slotighSj  California, — This 
nver  before  improvement  began  had  a  6  feet  deep  low-water  channel, 
^  than  100  feet  wide  to  Stockton,  and  a  channel  less  than  2  feet  in 
v,^Pth,  for  six  to  seven  months  annually,  on  the  upper  river  to  HilPs 

t%   ^  project  adopted  in  1877  had  for  its  object  the  securing  and  main- 

^j^^nce  by  dredging  of  a  low-water  channel  100  feet  wide  and  9  feet 

j^P  to  Stockton,  and  the  making  of  cut-offs  and  the  general  temporary 

(^Ptovement  of  the  upper  river  by  wing-dams,  snagging,  and  the  par- 

^«^or  complete  closure  of  some  of  the  outlets. 

]i^p  to  the  close  of  the  fiscal  year,  June  30, 1880,  the  sum  of  $173,034.12 

^^  been  expended. 
^f.^t  that  lime  there  was  a  channel  100  feet  wide  and  9  feet  deep  to  the 
^5^kton  Slough.  At  the  commencement  of  the  present  fiscal  year  this 
^>^^  shoaled  to  6  feet,  and  had  to  be  re-dredged  to  a  depth  of  9  feet, 
^^^tiiring  the  removal  of  120,959  cubic  yards  of  dredged  material,  which 
^^^  removed  from  a  series  of  cuts  aggregating  in  length  16,198  feet, 
]^5^li  cut  averaging  50  feet  in  width,  at  a  cost  of  5^  cents  per  cubic  yard. 
i^^l^h  water  in  December  1889  caused  work  to  be  stopped.  Its  condition 
^^^  June  30  is  unknown,  as  the  river  is  yet  in  a  flood  state.  Since 
^^^giog  stopped  in  December  there  has  been  no  interruption  to  uavi- 
^^tiion.    It  is  probable  that  in  consequence  of  this  excei>tionally  large 
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flood  the  chanuel  in  Stockton  Slough  has  partially  refilled,  and  in  th 
futnre,  as  in  the  past,  can  only  be  maintained  by  annual  dredging. 

It  is  reported  that  during  the  present  flood  the  submerged  dam  bail 
at  Paradise  Gut  in  1888,  was  washed  away.  This  report  has  not  j( 
been  verified  as  the  river  is  still  in  its  flood  stage,  and  is  over  2  mile 
wide  at  this  locality,  where  its  normal  width  is  less  than  250  feet.  1 
it  is  washed  ont  the  estimated  cost  of  replacing  it  is  about  $14,000.  . 
dam  is  also  required  at  Laird's  Slough,  to  close  a  crevasse  and  improii 
navigation  on  the  upper  river;  the  estimated  cost  of  this  dam  is  $9,57* 
Gnt-ofi's  are  required  at  Head  Beach  and  Twenty-one  mile  Slough. 

July  1,1889,  amomit  available - 910,690.1 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1889 7,296.: 

July  1, 1890,  balance  available..-. 3,394.i 

Amount  appropriated  by  act  of  September  19, 1890 75, 000.  i 

Amount  available  for  fiscal  year  ending  June  30, 1891 78, 394. 

(See  Api>endix  S  S  1.) 

2.  Mokelumne  River j  California. — ^Before  improvement  began  on  tk 
river  in  1884  it  was  obstructed  by  snags  and  overhanging  trees,  ca^ 
ing  delay  and  danger  to  navigation.  The  project  adopted  aimed  at  : 
moving  these  obstructions,  $13,000  has  been  appropriated,  and  in  1&4 
1885, 1886, 1887,  and  1888,  $12,439.70  of  this  was  spent  and  the  proj  % 
was  completed,  leaving  the  navigation  of  the  river  in  good  condit  i 
and  unobstructed.  No  work  has  been  done  in  the  last  fiscal  year  a 
it  is  reported  that  shoals  are  forming  near  the  head  of  navigation 
New  Hope  Landing.  At  present  the  river  is  high,  and  during  its  tmi 
stage  na^gation  is  uninterrupted.  It  is  not  believed  that  the  impro^ 
ments  have  caused  any  reduction  in  the  rates  of  freight  or  insurant 
One  stean^er,  the  Constance,  makes  three  trips  per  week  and  carries  ^ 
the  freight  offering. 

July  if  1889,  amount  available ..  .^ |560 — 

July  1, 1890,  balance  available :, 560^ 

(See  Appendix  S  S  2.) 

3.  Sacramento  and  Feather  rivers^  California. — ^Before  improveme^ 
began  on  these  rivers  navigation  was  dangerous  on  account  of  snag;:: 
and  on  the  Upper  Sacramento  and  Feather  rivers  were  numeror= 
shoals,  all  of  which  Were  obstructions  to  navigation. 

In  1874  a  project  was  made  for  the  improvement  of  their  low-wata 
channels,  to  consist  of  the  removal  of  snags,  scraping  of  bars,  and  tfai 
building  of  temporary  wing-dams  for  concentrating  the  currents  B,m 
reducing  widths  where  required. 

Three  hundred  and  forty-one  thousand  two  hundred  and  fortyeigb 
dollars  and  fifty-three  cents  was  expended  up  to  June  30, 1889,  am 
$49,338.10  has  been  expended  during  the  present  fiscal  year.  On  Juis 
30,  1889,  the  river  was  in  a  fairly  good  navigable  condition,  the  snag 
boat  was  at  work  removing  snags,  and  completed  this  season's  work  i 
August  1889,  having  in  the  two  months  removed  705  snags  and  70  ove 
hanging  trees. 

In  December,  1889,  both  rivers  reached  their  fiood  stage  and  namei 
ons  breaks  in  the  levees  occurred.  One  just  below  and  opposite  Sacr" 
mento  became  1,095  feet  in  length  and  had  a  maximum  depth  of  24  fid* 
of  water  through  it;  the  average  depth  of  water  in  this  break  was  Z 
to  14  feet.    Contracts  f  >r  closing  this  with  brush,  piling  and  ball^ 
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weie  luade  and  the  work  is  now  secare  and  under  perfect  coutroL  The 
work  will  probably  be  finished  within  the  next  ten  days.  A  joint  reso- 
iutiou  of  Congress,  approved  December  21,  1889,  made  $110,449.67,  an 
unox])eDded  balance  heretofore  anavailable,  xisefol  for  removal  of  dam- 
agescaused  by  recent  floods.  With  part  of  this  money  the  crevasse  was 
closed.  The  snag-boat  and  barge  were  hauled  out  on  the  ways  and 
tborougbly  repaired,  making  them  available  for  work  when  their  serv- 
ices are  required. 

There  has  been  no  interruption  to  navigation  during  the  past  fiscal 
year.  The  recent  extremely  high  and  prolonged  flood  has  probably 
caused  more  snags  than  usual  to  lodge  in  the  upper  river.  A  re-survey 
of  the  lower  river  is  contemplated  as  soon  as  the  floods  subside. 

The  commerce  of  the  Sacramento  Biver  above  Sacramento  is  handled 
entirely  by  one  transportation  company  operating  8  steamboats  and  21 
barges.  Their  tonnage,  sizes,  etc.,  are  described  in  the  detail  report. 
Od  the  lower  river,  that  is,  from  Sacramento  to  its  month,  the  Southern 
f  aeific  Railroad  Company  runs  two  steamers,  each  about  450  tons,  mak- 
ing one  trip  per  day,  and  the  California  Transportation  Company  own 
£^Qd  operate  5  steamers,  the  largest  of  which  is  619  tons,  the  smallest 
145tons,and  7  barges  varyingfrom  378  to  115  tons  capacity.  They  only 
^Q  a  short  distance  above  the  mouth  of  the  river. 

On  the  Featiier  Biver  only  one  steam-boat  is  run,  making  one  round 
trip  per  week.  The  boat  is  owned  by  the  Southern  Pacific  Railroad 
Company. 

Jojy  1, 1889,  amount  available $122,367.99 

*'°ly  1. 1890,  amount  expended  during  fiscal  year,  exdlnsive  of 

liabilities  outstanding  July  1, 1889 $47,954.62 

J«lyl,lB90, outstanding  liabilities 21,618.47 

69,573.09 

foly  1, 1890,  balance  avaihible 52,794.90 

^Aionnt  appropriated  by  act  of  September  19, 1890 30,000. 00 

^Qioant  ayailable  for  fiscal  year  ending  June  30, 1891 82,794.90 

(See  Appendix  S  S  3.) 

i  PekUuma  Creekj  Oalifamia. — ^Before  improvement  this  creek  was 

5|^ked  and  in  places  at  low  water  was  bare.    In  1880  a  project  was 

^^e  and  adopted  for  improving  it  by  making  cut  oifs  and  dredging 

^  channel  50  feet  wide  and  3  feet  deep  at  low- water  stage.    Work  was 

5^116  by  contract  and  in  1884  the  project  was  completed  at  a  cost 

?^  $27,656.91.    In  1888  the  channel  had  deteriorated  and  was  again 

5[5^^^  ^^  ^  ^^  relieve  immediate  wants  of  navigation,  and  $2,116.39 

^^  spent  in  doing  this.    On  June  30, 1889,  the  channel  was  in  fairly 

S'Ood  condition,  and  up  to  that  date  $29,983.54  had  been  spent  on  the 

^^provement.    No  work  has  been  done  during  the  present  fiscal  year, 

5^0Qgh  the  channel  has  again  deteriorated  somewhat  and  steam-boat 

^^^Q  complain  of  detention.    One  steam-boat,  294  tons,  makes  daily  trips 

^tween  Petaluma  and  San  Francisco ;  2  schooners  run  regularly  be- 

'^ea  these  two  i>ort8.    The  commerce  is  reported  to  be  increasing. 

**  ^y  1,1889,  amount  avaiUible $2,016.46 

jt^/y  1,1890, balance  available 2,016.46 

'^^^imt  appropriated  by  act  of  September  19, 1890 4,000.00 

'^'^^nnt  available  for  fiscal  year  ending  June  30, 1891 6, 016. 46 

(^ee  Appendix  S  S  4«) 
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5.  Humholdt  Harbor  and  BaVy  California, — Prior  to  commouciug  work 
ill  1881  the  channels  in  Humooldt  Bay  were  shallow  and  vessels  some- 
times had  difficulty  in  getting  to  wharves  in  Eureka,  Areata,  and  Hook- 
ton.  They  were  dredged  *out,  a  depth  of  13  feet  at  low  water  was  ob- 
tained toEareka  wharves,  and  channels  having  10  feet  iu  dept^  at 
low  water  were  dredged  to  Areata  and  Hookton.  This  was  the  origi- 
nally adopted  project,  which  was  completed. 

In  1882  a  project  was  adopted  tor  building  a  low  training- wall  so  as 
to  improve  the  entrance  to  Humboldt  Bay.  This  wall  was  to  be  about 
6,000  feet  long,  to  extend  from  the  south  spit  in  a  northwest  direction 
out  towards  the  bar.  It  was  estimated  to  cost  about  $600,000,  and  its 
object  was  to  aid  the  currents,  to  deepen  the  water  on  the  bar,  and  to 
straighten  the  entrance  to  the  harbor. 

In  1888  coi^tract  was  made  for  building  part  of  the  training  wall,  and 
work  on  this  was  commenced  in  1889.  On  June  30,1889,  this  work 
had  but  fairly  commenced ;  work  was  continued  till  December,  1889, 
when  work  had  to  cease  on  account  of  bad  weather,  and  was  again 
resumed  in  May,  1890.  The  extension  of  ten  months  of  time  granted 
in  the  contract  expires  October  31, 1890. 

The  training- wall,  or  south  jetty,  now  extends  seaward  from  the 
south  spit  3,039  feet.  Its  bottom  is  brush  mattresses,  averaging  abon£ 
4J  feet  in  thickness  and  averaging  about  46  feet  in  width.  This  is  cov- 
ered with  heavy  rock  to  ke6p  it  in  place.  Near  the  shore  and  900  feet 
seaward  this  rock  covering  is  above  the  level  of  high  water,  the  next 
384  feet  is  between  high  and  low  water,  the  next  1,756  feet  is  submerged. 
All  of  this  jetty  had  to  be  built  from  a  trestle  work  carrying  engine 
and  cars,  the  rails  being  about  15  feet  above  high  tide. 

Up  to  June  30,  1890, 1,605  feet  of  railroad  track  on  shore  has  been 
built,  31,155  tons  of  rock  delivered  and  accepted  in  jetty  and  shore 
protection,  18,660  cubic  yards  of  brush  mattress  laid,  3,327  lineal  feet  of 
pier  over  water  constructed.  Up  to  the  close  of  the  fiscal  year  9 100,864.92 
has  been  spent  on  this  work! 

The  work  in  its  incomplete  state  thus  far  has  not  made  any  material 
increased  depth  of  water,  nor  was  it  expected  to  do  so.    It  has  cause 
the  north  spit  to  erode  somewhat,  and  there  is  and  has  been  during  th 
whole  year  a  channel  carrying  14  to  20  feet  into  the  harbor.    The  f^c_ 
has  been  established  that  the  rock  can  be  made  to  stay  in  the  jetty  anc 
that  the  sand  follows  the  jetty  out  as  the  latter  is  being  built^tha 
answering  the  purpose  of  concentrating  and  directing  the  current. 

The  commerce  of  the  port  is  carried  by  two  steamers  running  fro 
San  Francisco  to  Eureka,  each  making  two  regular  trips  per  wee 
Also,  several  steam  schooners  and  numerous  sailing-vessels  engage 
principally  in  the  lumber  trade. 

Jaly  1,  1889,  ftmoant  availftble |6,819^      49 

Jaly  1,  1890,  amoant  expended  daring  fiscal  year,  ezclasive  of  liabUities 
outstanding  July  1,  1889 5,844 65 

July  1, 1890,  balance  available 974=^84 

Amoant  appropriated  by  act  of  September  19,  1690 80,00(^—00 

Amoant  available  for  fiscal  year  ending  Jane  30, 1891 80, 97*  -  ^ 


\ 


Amoant  (estimated)  required  for  completion  of  existing  project...- 257,50^-  OO 

Snbmitted  in  compliance  with  requirements  of  sections  2  of  rivei  and 
harbor  acts  of  1866  and  1667. 

(See  Appendix  S  S  5.) 
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QIPROV^MfiNT  OF  THE  SNTRANGB  TO  COOS  BAT— IMPROVEMENT  OF 
YAQUINA.  BAT,  OF  GOQUILLE  RIVER,  OF  UlfPQUA  RIVER,  OF  TILLA- 
MOOK BAT  AND  BAB,  OBEOON ;  OP  UPPER  COLUMBIA  AND  SNAKE 
BIV^BS,  ORB€K>N  AND  WASHINGTON  ;  OF  CHEHALIS  RIVER,  AND  OF 
SKAGIT,  STEILAQUAMI8H,  NOOTSAGK,  SNOHOMISH,  AND  SNOQUALMIE 
SIYSS8,  WASHINGTON. 

» 

Officer  in  charge,  Gapt.  Thomas  W.  Symons,  Corps  of  Engineers; 
Division  Engineer,  GoL  6.  H.  Mendell,  Gorps  of  Engineers. 

1.  Coquille  River,  Oregonj  in  charge  of  Capt  Willard  Taung,  Carps  of 
En^mers,  until  December  4, 1889. — ^At  the  time  the  work  of  improvement 
was  begun  the  entrance  to  the  Coqoille  Biver  was  considered  very  dan- 
geroQs.  It  was  by  a  long,  tortnons,  and  narrow  channel  skirting  the 
soath  headland,  studded  with  rocks  from  beyond  the  bar  on  the  out- 
side to  a  distance  of  one-half  mile  inside.  The  depth  at  low  water  over 
the  bar  was  only  about  3  feet,  and  the  position  of  the  bar  channel  was 
coostaDtly  shifting.  The  channel  sometimes,  at  long  intervals  apart, 
broke  through  the  north  spit,  but  (kd  not  remain  long  in  this  position. 
The  eotrance  at  such  times  was  comparatively  safe,  and  the  channel 
was  at  its  very  best.  The  mean  rise  of  tide  was  4.1  feet.  The  plan  of  the 
Improvement  is  to  construct  two  parallel  high  tide  jetties,  800  feet  apart, 
roDning  out  to  sea  a  sufficient  distance  to  open  and  maintain  a  channel 
OTer  the  bar  wfth  a  least  depth  of  8  feet  at  low  water,  the  north  jetty 
starting  from  Backliffe  Bock  and  the  south  jetty  from  a  point  on  the 
left  bank  inside  the  entrance.  The  cost  of  this  work,  as  estimated  in 
1878  by  Maj.  J.  M.  Wilson,  is  •164,200. 

The  law  of  August  11, 1888,  authorized  in  addition  $5,000  to  be  ex- 
pended for  snagging  between  Coquille  City  and  Myrtle.  Point. 

The  amount  which  had  been  expended  on  the  project  for  the  improve- 
ment of  the  mouth  of  the  Coquille  to  June  30,  1889,  was  $67,822.67. 
I'be  channel  through  the  north  spit  was  opened  in  1882,  after  the  con- 
stmction  of  about  1,000  feet  of  temporary  jetty,  and  soon  after  the  old 
chaonel  was  completely  filled  up  and  the  jetty  across  it  covered  with 
^d  and  drift.    The  new  channel  when  well  opened  gave  a  depth  of  7 
feet  at  low  water  over  the  bar.    During  1884  some  of  the  temporary 
jetty  was  destroyed  by  drift,  and  the  adjacent  fill  was  washed  out,  so 
that  a  portion  of  the  outflow  escaped  uselessly  to  the  south  among  the 
^By  causing  a  shoaling  up  of  the  channel  over  the  bar  to  a  depth  of 
^feet.    In  1885  the  jetty  was  repaired  and  extended  out  to  a  length  of 
1>523  feet,  giving  a  channel  depth  of  about  6  feet  at  low  water.    During 
^Q  season  of  1886-'87  an  extension  of  403  feet  was  made  to  the  jetty 
^Jle-work,  and  the  jetty  was  partly  completed  by  the  addition  of  stone, 
faring  1889  the  jetty  was  still  further  strengtheredand  extended,  with 
^**^  result  that  the  ordinary  high-water  depth  on  the  bar  was  11  feet, 
^bile  during  a  part  of  the  time  a  depth  of  20  feet  was  obtained. 
^  The  amount  expended  during  the  year  ending  June  30,  1890,  was 
••,025.81.    Of  this  amount  about  $4,000  was  expended  in  snagging  on 
IK^  river  between  Coquille  City  and  Myrtle  Point,  under  the  clause  in 
l^«  appropriation  bill  which  authorized  the  expenditure  of  $5,000  for 
5  5^  18  purpose.    The  results  of  the  work  already  done  at  the  mouth  of  the 
^^oille  are  in  the  highest  degree  satisfactory,  there  being  now  a 
^^taight  channel  out  to  sea  with  a  depth  of  10  feet  at  low  water.    From 
Y^®  outer  end  of  the  jetty  a  deposit  of  sand  tails  out,  forming  a  well- 
^*^»flned  low  sand  jetty  or  training-wall  in  direct  prolongation  of  the 
•l^tty,  and  on  the  north  side  sand  has  been  deposited  parallel  with  the 
*^t^,  and  nearly  up  to  lev  water,  at  a  distance  of  about  800  feet  from  it. 
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forming  also  a  low  8and  training-wall,  which  altogether  direct  the 
iug  and  flooding  tides  and  river  waters  in  a  straight  and  deep  cha 
out  over  the  bar  to  sea.    This  result  has  been  hastened  very  matei 
by  the  removal  of  the  mid-channel  rock  jnst  inside  the  entrance,  w 
bar  has  so  long  been  a  terror  to  mariners  and  the  caase  of  many 
dents.    This  rock  was  drilled  and  prepared  for  blasting,  bat  the  a] 
priatious  became  exhausted  before  this  was  done.    Bemgnizing  th< 
portanceof  its  removal  and  the  i'act  that  the  best  time  of  the  year 
it  was  during  the  low  tides  of  June,  the  citizens  on  the  river  con 
nted  the  necessary  labor,  powder,  and  other  material  tor  its  Teni< 
this  office  supplying  only  the  blasting^machine  and  the  skilled  si 
visor,  and  on  June  5  the  blast  took  place  successfully,  and  the 
was  entirely  demolished  and  disappeared. 

The  snagging  and  bar  scraping  done  on  the  river  between  Goq 
City  and  Myrtle  Point  was  productive  of  great  good  to  the  navigt 
of  thei  rivor.  The  freshets  of  the  last  winter  and  spring  (unprecede 
in  volume)  have,  however,  again  deposited  many  snags  in  the  : 
which  should  be  removed. 

The  appropriations  made  in  six  acts  amount  to  $105,000. 

July  1,  1889,  amount  available $4,6 

July  1,  1890,  amount  expended  during  fieoal  year,  exolasive  of 

liabilities  ontstanding  Julv  1, 1689 $4,600.26 

July  1,  1890,  outstanding  liabilities '45.50 

^'^ 

July  1, 1890,  balance  available « li 

Amount  appropriated  by  act  of  September  19, 1800 30, 0( 

Amount  available  for  fiscal  year. ending  June  30, 1891 30, 1( 


\ 


Amonut  (estimated )  required  for  completion  of  existing  project 64, 0( 

Submitted  iu  compliance  ^ith  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  T  T  1.) 

2.  Entrance  to  Coos  Bay^  Oregon^  in  charge  of  Capt,  WiUard  Tot 
Corps  of  Engineers^  until  December  4, 1889. — The  obstructions  which 
isted  at  the  entrance  to  this  harbor  before  the  works  of  improven 
were  begun  consisted,  first,  of  the  outer  bar,  which  is  of  sand  an 
shifting  in  character,  and  secondly,  of  the  inner  shoals  formed  by 
sands  which  accumulate  in  the  spring,  summer,  and  autumn  during 
times  when  the  northwesterly  winds  prevail. 

Under  the  action  of  these  winds  the  spit  on  the  north  side  advai 
toward  the  south,  contracting  the  navigable  passage  under  Coos  B 
to  a  very  narrow  widths  and  usually  making  the  outer  channel  fol 
the  west  side  of  the  spit  in  a  long  and  tortuous  course  across  the 

The  channel  had  at  times  broken  through  the  north  spit  on  a  line 
general  direction  of  which  is  from  Fossil  Point  to  a  point  just  to 
oorth  of  Coos  Head.  It  was  then  direct ;  the  depth  of  water  was  gi 
est,  and  vessels  could  enter  or  go  out  without  trouble.  The  n 
rise  of  tide  above  the  plane  of  reference  was  5.6  feet.  The  pre 
for  this  improvement,  adopted  in  1879,  is  to  construct,  at  an  estim] 
cost  of  $600,000,  a  jetty  of  wood  and  stone,  as  may  be  found  best,  i 
a  point  250  yards  below  the  northern  extremity  of  Fossil  Point,  < 
line  towards  the  east  end  of  Coos  Head ;  this  line  in  plan,  cnrvin 
as  to  be  directed  at  its  outer  end  to  the  head,  or  a  little  to  the  n 
of  it 

The  ol^ect  is  to  prevent  accretion  to  the  south  end  of  the  sand-spi 
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tbe  north  side  of  the  entraDce,  and  to  open  and  maintain  a  deeper  and 
more  direct  channel  across  the  onter  bar. 

A  Board  of  OfiBcers  at  the  Corps  of  Engineers  has  sabmitted  a  report 
embodying  an  additional  project  and  estimate  of  the  cost  of  completing 
it  for  the  improvement  of  the  entrance  to  the  harbor  of  Coos  Bay.  Their 
report  is  herewith;  This  Board  recommend  that  the  present  jetty  be  not 
farther  extended,  but  that  two  jetties  be  built ;  one  from  Ooos  Head, 
and  one  from  the  soul  hem  end  of  the  north  spit  out  towards  the  bar, 
ending  at  a  distance  apart  of  about  1,500  feet. 

The  estimated  cost  of  the  work  proposed  by  the  Board  of  Engineers 
i8  (2,466,412.20.  This  report  also  alludes  to  the  desirability  of  holding 
the  drifting  sands  of  the  north  spit. 

The  total  amount  expended  in  improving  the  entrance  to  Coos  Bay  to 
Jane  30, 1889,  was  $140,786.97. 

The  jetty  had  been  built  to  a  total  length  of  1,761  feet,  but  a  consid- 
^le  portion  of  this  consii^ted  simply  in  a  paving  of  heavy  stone  on 
the  bottom  in  advance  of  the  jetty  to  prevent  scour. 

Theresultsof  the  jetty  thus  for  had  been  to  keep  the  channel  over  the 
bar  from  varying  its  position  as  much  as  formerly,  and  to  commence 
an  erosion  of  the  north  spit. 

The  bar  channel  had  been  constantly  improving  since  the  commence- 
i^ent  of  work  on  the  jetty.  Amount  expended  during  fiscal  year  end- 
<iigjQDe30, 1890,  was  $56,673.44.  During  the  year  there  were  placed 
on  the  jetty  and  jetty  extension  38,845  cubic  yards  of  stone  as  meas- 
ured OD  barges. 

The  result  of  dumping  this  mass  of  rock  in  what  was  formerly  the 

^id-obannel  of  the  Bay  has  been  to  cause  a  marked  erosion  of  the  north 

9pit,  and  to  create  a  tendency  on  the  part  of  the  waters  to  break  through 

^he  north  spit  just  below  the  end  of  the  spit  which  is  above  high  water. 

The  channel  is  in  a  more  northerly  position  than  it  was  a  year  ago, 

^i  is  somewhat  shoaler,  due  to  the  fact  that  time  enough  has  not 

^Idptsed  for  the  currents  to  have  scoured  out  a  new  channel  under  di- 

'^tion  of  the  jetty.    When  the  north  spit  has  become  a  little  more 

^l^oded  and  the  direction  of  the  channel  straightened,  it  is  hoped  that 

^  channel  will  deepen  materially. 

^6  appropriations  made  in  seven  acts  amount  to  $356,750. 

^•1^  1.1889,  amoiint available t7,W9.esi 

^}jh  1800,  amoant  ezpeaded  daring  fiscal  year,  exolusive  of 

,  HaWlities  oatstanding  July  1,  1889 $3,297.: 6 

•'«^yl,1890,oa8taiidingliabilitie8 1— -  390.00     . 

3,687.36 

i^Jh  1890,  balanee  available 3.412.26 

^■"^Mt  appioprialed  by  act  of  September  19, 1890 125,000.00 

^^*»onnt  available  for  fiscal  jear  ending  June  30, 1891 128,412. 26 

-^Qoaot  (estimated)  required  for  completion  of  project 2, 34 1 , 4 12. 20 

^Qbmitted  in  oompliance  witb  requirements  of  sections  2  of  river  and 
btrbor  acts  of  1866  and  1867. 

<See  Appendix  TT  2.) 

^«  Umpqua  Biverj  Oregonj  in  charge  of  Copt  Willard  Young^  Corps 

IlngineerSf  wntil  December  4, 1889.— Just  below  Scottsburgh,  the  head 

?J  iiavigation  on  the  Umpqua  River,  are  five  sandstone  bars  or  ledges 

r^  ftet  to  16  feet  wide,  and  submerged  from  1  foot  to  2  feet  at  low  tide 

^^  a  low-river  stage.    They  are  separated  by  pools  about  150  feet  wide 

^  from  5  to  10  feet  deep  at  low  water. 


\ 


\ 
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The  Secretary  of  War  haring  aathorized  the  expenditure  of  the 
balance  remaining  of  the  appropriation  of  March  3, 1871,  viz,  $4,685.89, 
in  improving  the  river  below  Scottsburgh,  a  project  was  sabmitted  and 
approved  in  1885  for  making,  at  an  estimated  cost  of  $4,056,  a  channel 
50  feet  wide  and  3  feet  deep  at  low  water  through  the  rock  ledges  above 
described  by  drilling  and  blasting  the  rock  and  removing  the  broken 
pieces  to  deep  water  in  the  pools. 

The  amonnt  expended  on  the  project  to  June  30, 1889,  was  $4,675.14. 

The  result  obtained  was  an  increase  in  the  depths  of  water  over  some 
of  the  reefs  through  a  channel  50  feet  wide  from  1  foot  at  low,  which 
formerly  existed,  to  2  feet  at  low  water.  The  amount  expended  during 
fiscal  year  ending  June  30, 1890,  was  $1,983.28.  The  result  obtained 
has  been  to  increase  the  extent  of  the  low-water  navigable  channel 
above  mentioned  to  a  depth  of  2  feet. 

The  appropriations  made  in  three  acts  amount  to  $33,500. 

July  1, 1889,  amoant  available $2,010.75 

July  1,  1890,  amoant  expended  daring  fisoal  year,  exclnsive  of  liabilities 
outstanding  Jaly  1,  1889 1,983.26 

Jnly  1, 1890,  balance  available 27.47 

Amoant  appropriated  by  act  of  September  19, 1890 9,000.00 

Amoant  available  for  fiscal  year  ending  Jane  30,  1891 9, 027. 47 

(See  Appendix  T  T  3.) 

4.  Yaquina  BaVj  Oregon^  in  charge  of  Oapt  Willard  Toung^  Carps  q^ 
JEngineerSj  until  December  4, 1889. — ^The  usual  prevailing  depths  over  th« 
bar  at  low  water,  before  improvement,  were  from  7  feet  to  8  feet.  Thre- 
distinct  channels  existed,  known  as  the  north,  middle,  and  south  chacr 
nels.  The  south  channel  was  the  one  mostly  used,  but  was  rendered 
dangerous  by  the  presence  of  cocks.  The  middle  channel,  though  fr^ 
from  rocks,  was  usually  the  shoalest  of  the  three,  and  so  was  litt^ 
used.  The  north  channel,  besides  being  long  and  tortuous,  was  ^ 
studded  with  rocks  as  to  bo  considered  unnavigable.  Owing  to  tH 
shifting  nature  of  the  bar,  these  channels  were  constantly  changing  Ik> — 
in  position  and  depth.  The  mean  rise  of  tide  was  7.1  feet.  The  proj^ 
adopted  in  1881  was  to  run  out  a  dike  or  jetty  on  the  south  side  of  i^ 
entrance,  so  as  to  cause  the  south  channel  to  shoal  up  and  the  flow 
be  deflected  northward,  with  a  view  to  opening  and  maintaining  tL.-~ 
central  channel  with  a  least  depth  of  17  feet  at  high  water. 

As  originally  projected,  the  dike  was  to  start  from  near  low-wa-'C 
line  and'  run  out  into  the  sea,  a  distance  of  2,500  feet,  and  was  to 
to  2  feet  above  mean  low  water.  The  beach,  on  the  line  of  the  jetty 
high-water  level,  was  to  be  protected  by  sinking  gabions  in  the 
with  sand  heaped  over  them,  and  by  covering  the  surface  with  a  la:y 
of  mattresses  and  stone. 

The  stone  for  the  jetty  was  to  be  deposited  in  place  from  barges,  »> 
cribs  were  to  be  used  if  practicable.  It  was  found,  however,  that  ci 
could  not  be  used  on  account  of  the  strong  currents  and  high  seas, 
that  the  ocean  swell,  even  in  quiet  weather,  was  too  great  to  permit; 
the  use  of  stone  barges.  Accordingly  the  jetty  had  to  be  built  frc> 
the  shore  end,  by  carrying  the  stone  out  over  a  tramway,  and  was  ^ 
gun  at  high-tide  line  instead  of  at  low-tide  line,  thus  making  the  to^ 
projected  length  of  the  jetty,  in  1881,  3,700  feet. 

In  1884  the  jetty  was  extended  shoreward  a  distance  of  316  feet  ^ 
close  up  a  gap  that  had  been  washed  out  by  the  sea,  making  the  toC:^ 
projected  length  of  the  jetty  at  that  time  about  4,000  feet. 
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The  present  project,  adopted  iu  1888,  is  to  raise  the  soatli  jetty  to  full 
high  water  without  exteodiug  it  seaws^rd,  thus  making  its  total  length 
3,748  feet,  and  to  construct  a  roidtide  jetty  on  the  north  side  of  the 
eutraoce,  about  2,300  feet  in  length,  extending  from  the  north  head 
along  and  behind  the  reef,  putting  out  from  the  head  to  a  point  oppo- 
site the  end  of  the  south  jett3^  and  distant  from  it  about  1,000  feet. 

Amonnt  expended  to  June  30,  1889,  was  $332,631.25. 

At  that  date  the  south  jetty  had  been  completed  to  its  entire  length, 
as  projected  by  the  Board  of  Engineers,  and  the  north  jetty  to  a  lepglh 
of  300  feet,  and  work  was  being  actively  carried  on. 

The  result  on  the  Harbor  entrance  was  to  keep  the  bar  channel  more 
in  one  place  and  to  increase  the  depth  dver  the  bar. 

The  Boath  channel  had  been  permanently  shut  off  and  the  tendency 
of  the  waters  to  go  to  the  north  restricted. 

Amoaut  expended  during  the  year  ending  June  30,  1890,  was 
•50,867.12. 

The  south  jetty  was  built  up  to  full  high  water  without  being  ex- 
tended, about  18,040  tons  of  stone  being  used. 

The  north  jetty  was  extended  820  feet  in  length ;  12,980  tons  of  stone 
being  used  on  this  extension. 

The  result  of  all  this  work  has  been  to  cause  the  channel  to  run  in  a 
direct  line  out  to  sea  and  to  maintain  an  ordinary  depth  of  11  to  12  feet 
at  low  water. 

Appropriations  have  been  made  for  this  improvement  amounting  to 

>wo,ooo. 

^J^k  1, 1889,  amount  available $43,368. 75 

^^}y  i,  1890,  amount  expended  daring  fiscal  year,  exclnsiye  of 

,  Nubilities outetanding  July  1,  ltt89 $41,867.12 

•'«JyI,  1890,  ontetandingliabilitieB 1,154.00 

: 43,021.12 

;f^ly  1, 1800,  balance  available 347. 6:^ 

^*^onnt  appropriated  by  act  of  September  19, 189U 165,000  00 


\ 


onnt  available  for  fiscal  year  ending  June  30,  1891 165,347.63 

•Atfloant  (estimated)  required  for  completion  of  existing  project 145, 000. 00 

Snbinitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barber  acU  of  1866  and  1667. 

(See  Appendix  T  T  4.) 

5.  Tillamook  Bay  and  Bar^  Oregon.    In  charge  of  Capt.  Willard  Young, 

?-^«fjw  of  Engineers^  until  December  4, 1889. — The  channel  over  the  bar 

^^  direct  and  shifts  but  little,  so  that  the  bar  is  considered  one  of 

^te  safest  on  the  Oregon  coast.    A  fair  depth  of  water  is  maintained 

*^fcroaghout  most  of  the  year,  and  vessels  drawing  as  mnch  as  13  feet 

J^^Q  usually  enter  withont  diflBoulty.    The  bay  at  low  tide  consists  of 

^Iree  channels,  running  through  sand  and  mud  flats.    These  channels 

^re  of  fair  depth  near  the  entrance,  but  gradually  shoal  up,  giving 

^'^Pths  of  only  1  or  2  feet  near  the  head  of  the  bay.    Tillamook,  the 

{principal  town  of  the  region,  is  situated  on  a  tidal  slough  above  the 

^^ad  of  the  bay,  and  can  be  reached  only  by  light-draught  vessels  at 

'^kh  tide.    A  special  project  for  the  expenditure  of  the  money  appro- 

^.^ated  by  the  act  of  August  11,  1888,  has  been  approved.    This  con- 

*'^ted  in  making  a  survey  of  the  bar  and  entrance  and  the  construction 

^l  longitudinal  and  spur  dikes  and  shore- protection  works  to  deepen 

^*^«  water  over  Dry  Stocking  Bar,  at  the  mouth  of  Hoquarton  Slough, 

^^d  to  remove  snags  and  overhanging  trees  from  Hoquarton  Slough, 

•^tHount  expended  to  June  30, 1889,  ♦47.78. 

SNQ  90 ^21 
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Kb  work  except  of  a  preliminary,  character  wan  done,  and  no  re 
obtained. 

Amount  expended  daring  year  ending  Jane  30, 1890,  was  $4,66 

Daring  the  year  1,148.5  feet  of  8heet-pile  dikes  and  448.5  feet  ol 
and  brash  revetment  work  were  bailt  at  Dry  Stocking  Bar. 

The  act  of  Angast  11, 1888,  appropriated  $5,200  for  this  imp 
ment. 

Jjily  1, 1889,  amount  available |1,' 

Jnly  1, 1H90,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outetanding  July  1,  1889 1,< 

July  1,  l890,  balance  available ' 

Amount  appropriated  by  act  of  September  19,  1890 i 

Amount  available  forfiscal  year  ending  June  30, 1891 « 1 


TV 


i  Amount  (estimated)  required  for  completion  of  existing  project 5, 1 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
/     harbor  acts  of  1866  and  1867. 

(See  Appendix  T  T  5.) 

6.  U^er  Columbia  and  Snake  rivers^  Oregon  and  Washington^  in  ei 
of  Maj.  W.  A.  JoneSy  Corps  of  Engineers^  until  October  31,  1889,  a\ 
Maj.  Thomas  H.  JSandbury,  Corps  of  Engineers^  until  May  31,  181 
Under  the  above  head  it  has  been  "deemed  proper  to  officially  inc 
the  continnoas  Oolambia  and  Snake  rivers  from  Gelilo  at  tiie  hei 
The  Dalles  to  Lewiston.     *• 

The  Upper  Golnmbia  and  Snake  form  a  continnoas  line  of  navi{ 
rivers,  bat  broken  by  many  rapids,  rendering  navigation  difficall 
dangerons. 

These  rapids  are  in  nearly  every  instance  cansed  by  rocky  bars 
occasional  bowlders,  and  the  channels  were  crooked- and  narrow. 

Before  improvement  the  ruling  depth  of  low  water  was  2  to  3  fe< 
many  of  these  bars,  some  of  which  were  practically  impassable  ai 
water. 

The  Col  Wright,  302  tons,  bnilt  in  1888,  was  the  first  steamer  t< 
between  Celilo  and  Lewiston;  since  then  many  other  steamers  hav 
on  the  ronte. 

Previoas  to  1877  $120,000  had  been  appropriated  for  the  work  o 
provement,  and  had  been  expended  in  snrvey  and  rock  removal  a 
principal  rapids. 

In  1877  a  project  was  made  for  the  improvement  of  the  Upper  G< 
bia  and  Snake  rivers,  consisting  of  removing  rock  bowlders  and  i 
reefs  and  scraping  gravel  bars  to  secnre  a  low- water  channel  of  5}  A 
the  Golnmbia  as  far  as  the  mouth  of  the  Snake,  and  4^  feet  in  the  & 
as  far  a«  Lewiston.    The  estimated  cost  of  this  work  was  $132,00C 

There  have  been  appropriated  np  to.date  for  Upper  Columbia  I 
$105,000,  for  Upper  Columbia  and  Snake  rivers,  $151,000,  makin 
aggregate  of  $256,000. 

Amount  expended  on  project  to  June  3, 1889,  was  $129,704.39. 

Snake  River  between  Lewiston  and  the  month  has  ordinary  w 
of  1,000  feet,  a  slope  of  2.48  feet  per  mile,  and  a  discharge  of  20,0( 
bic  feet  per  second.  All  the  bars  have  been  improved  to  the  extc 
being  no  longer  dangerous  to  competent  navigators  who  are  acqua 
with  them,  and  with  the  exception  of  Long  Grossing  Bar,  on  the  Si 
the  required  depth  below  the  datum  assumed  at  the  time,  the  pi 
was  adopted,  has  been  obtained.  This  datum,  however,  has  been 
ered  about  1^  feet,  so  that  the  ruling  Ipw-wat^  depth  on  Sm^e  ] 
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ootaideof  IjODg  CrossiDg  Bar  is  now  3  feet.    This  depth  I  consider 

SQlBcieDt  for  present  purposes. 

^  Dxpended  daring  year  ending  June  30, 1890,  $091.36,  the  larger  por- 
tion of  which  was  expended  in  paying  outstanding  liabilities  incnrred 
previons  to  beginning  of  the  year. 

Jnlyl,  1889,amoaDtayailable |905.3d 

July  1, 1890,  amoant  expended  daring  fiscal  year,  exolnsive  of 

liftbilitieBontstandingJaly  1,1889 |601.13 

July!,  1690,  oatfltanding  liabilities 23.00 

624. 13 

July  li  1890,  balance  available ; : 281.25 

AmooDt  appropriated  by  act  of  September  19,  1890 20,000.00 

AnoonUvailableforfiscalyear  ending  June  30,  1891 20,281.25 

(See  Appendix  TT  6.) 

7.  Chehalis  River^  Wdshington^  in  charge  of  Maj.  Thomas  H,  Hand- 
^rjly  Corps  of  Engineers,  until  May  31,  1890. — The  navigable  portion 
of  the  Chehalis  Kiver  is  about  90  miles  in  length  from  Claquato  to  its 
month.    This  may  well  be  considered  in  three  sections. 

(L)  From  the  mouth  to  Montesano,  a  distance  of  12  miles,  there  is 
^lK)ut  18  feet  of  water  at  high  water,  and  coasting  vessels  traverse  this 
portiou  of  the  river. 

^  (2)  From  Montesano  to  Elma,  16  miles,  the  river  is  affected  by  the 
tides  and  has  sufficient  water  for  a  channel  all  the  year  round*  But 
iiavigatioii  is  obstructed  by  logs  and  fallen  trees. 

(3)  Above  Elma,  the  river  is  practically  blockaded  during  the  sum- 
i^raDd  fall  by  snags,  shoals,  and  a  general  lack  of  water.  At  this 
^ime,  the  river  is  a  succession  of  shoals  and  pools.  On  many  of  the 
^oab,  the  depth  is  reported  to  be  only  from  6  to  12  inches. 
.  ^'he  plan  of  improvement  contemplates  removal  of  snags,  overhang- 
^iig  trees,  jams,  drift  heaps,  shoals,  and  other  obstructions  to  naviga- 
tion. 

Amoant  expended  to  June  30, 1889,  was  $8,667.14.  During  the  year 
ending  Jane  30, 1889, 60  snags  and  5  overhanging  trees  were  removed, 
^Qd  navigation  to  this  extent  improved.  From  the  nature  of  the  work^ 
^oresultfi  of  a  permanent  nature  affecting  the  regimen  of  the  river  were 
<)^tained.  Amount  expended  duriag  fiscal  year  ending  June  30, 1890, 
^^11,006.77.  During  the  year  66  snags  were  removed,  and  the  navi- 
Sation  of  the  river  rendered  safer  thereby. 

I^irteen  thousand  dollars  has  been  appropriated  for  this  work. 

j%  1, 1889,  amount  available $1,332.86 

''^^S 1, 1890,  amoant  expended  daring  fiscal  year,  exolasire  of  liabilities 
OttUtanding  July  1,  1889 1,006.77 

^"^'y  1, 1890,  balance  available 326.09 

^OQnt  appropriated  by  act  of  September  19,  1890 3,000.00 

^oant  available  for  fiscal  year  ending  Jane  30,  1891 3,326. 09 

(See  Appendix  T  T  7.) 

^  Skagitj  SteUaquamishj  Nootsaekj  Snohomish^  and  Snoqualmie  riversj 
ff^hington^  in  charge  ofMaj,  Thomas  H.  Handbury^  Corps  of  Engineers^ 

^^ilMay  31, 1890.— The  waters  of  these  rivers  all  rise  in  the  Cascade 

&oge.  and  flow  to  the  west  into  Puget  Sonnd,  between  the  48tb  and  49th 

parallels  of  latitude, 
in  their  original  condition,  they  carried  water  enough  for  the  par- 

poie  of  steftmer  navigation,  but  were  obstructed  by  snags,  fallen  trees* 
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and  log  jams.  They  were  the  great  highways  of  the  country,  travel 
on  land  being  almost  impossible  on  accoant  of  the  heavy  timber,  de 
underbrush,  and  fallen  logs. 

The  Snoqualmie  is  a  branch  of  the  Snohomish. 

The  aggregate  length  of  all  is  estimated  to  be  about  250  miles. 

The  plan  of  improvement  contemplates  the  removal  of  snags,  k 
trees,  and  other  obstructions  to  their  navigation.  For  this  purpos 
snag-boat,  with  an  outfit  of  tools  and  appliances,  has  been  provid 
This  boat  passes  from  one  river  to  another,  doing  service  in  each  as 
iis  the  necessities  of  its  commerce  require,  and  the  amount  of  the  fni 
appropriated  will  admit. 

With  the  funds  that  have  been  appropriated,  this  snag-boat  and  < 
fit  have  been  provided,  and  a  large  number  of  snags,  jams,  overhang 
trees,  and  other  obstructions  to  their  navigation  removed.  These,  v^ 
the  trees  that  from  time  to  time  fall  into  the  rivers,  will  furnish  const 
employment  for  the  snag-boat  for  several  seasons. 

In  this  class  of  work  no  permanent  results  are  arrived  at  or  obtain 
The  constantly  recurring  snags  and  fallen  trees,  etc.,  are  required  to 
constantly  removed.  The  rivers  have  been  kept  open  for  navigati 
and  many  of  the  perils  of  navigation  have  been  removed. 

Sixty-nine  thousand  five  hundred  dollars  has  been  appropriated 
these  rivers. 

,  July  1, 1889,  amount  aA''aiIable -. « f4,  IK 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilitiee 
outstanding  July  1,1889 815 

July  1, 1890,  balance  available 3,304 

Amount  appropriated  -by  act  of  September  19,  1890 12,00( 

Amount  available  for  fiscal  year  ending  June  30, 1891 15, 304 

(See  Appendix  T  T  8.) 

EXAMINATIONS  AND  SURVEYS  FOB  IMPROVEMENT,  TO  OOMPLT  WI 
REQUIREMENTS  OF  RIVER  AND  HARBOR  ACT  OF  AUGUST  11,  1888 

It  appearing  from  the  preliminary  examination  made  by  the  lo 
enjifineer  that  the  following  localities  are  worthy  of  improvement,  a 
the  public  necessity  therefor  bein^apparent  from  the  facts  and  reasc 
reported,  which  are  concurred  in  oy  the  Chief  of  Engiiieiers,  OapU 
Young  was  charged  with  and  completed  their  survey,  the  results 
which  were  transmitted  to  Congress  and  printed  in  Ex.  Doc's,  of  t 
Fifty  first  Congress,  first  session. 

1.  Toung^s  River  and  its  tributary,  Klaskuine  River,  Oregon. — Print 
as  House  Ex.  Doc.  69.    (See  also  Appendix  T  T  9.) 

2.  Nehalem  Bay  and  Bar,  Oregon. —Printed  as  House  Ex.  Doc.  ^ 
(See  also  Appendix  T  T  10.) 

3.  Simlaw  River  and  Bar,  Oregon. — Printed  as  Honse  Ex.  Doc  7 
(See  also  Appendix  T  T  1 1 .) 

It  appearing  from  the  report  of  the  preliminary  examination  ma< 
by  the  local  engineer,  Captain  Young,  that  Umpqua  River,  Orego 
between  Scottsburgk  and  the  mouth,  is  worthy  of  improvement,  hewi 
charged  with  its  survey.  The  survey  having  been  completed  by  I 
successor.  Captain  Symons,  the  results  were  transmitted  to  Oongrc 
and  printed  as  House  Ex.  Doc.  199,  Fifty-first  Congress,  first  sessic 
(See  also  Appendix  T  T  12.) 
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niPBOVEMENT  OP  THE  MOUTH  OP  THE  COLUMBIA  RIVEE,  OREGON 
AND  WASHINGTON — fJONSTBUCTION  OP  CASCADES  CANAL,  COLUMBIA 
BIVEB— IMPROVEMENT  OP  THE  COLUMBIA  AND  WILLAMETTE  RIV- 
ERS BELOW  PORTLAND,  OREGON;  OP  THE  UPPER  WILLAMETTE 
EIVEB,  OREGON ;  OP  THE  COWLITZ  RIVER,  WASHINGTON  ;  WATER- 
GAUGES  ON  THE  COLUMBIA  RIVER. 

Officer  in  chargo,  Maj.  Thomas  H.  Handbury,  Corps  of  Engiueers, 
bavJDgander  his  immediate  orders  Lieut.  Edward  Burr,  Corps  of  En- 
gioeers;  Division  Engineer,  Col.  G.  £1.  Mendell,  Corps  of  Engineers. 

1.  Mouth  of  the  Columbia  EiveVj  Oregon  and  Washington. — The  proj- 
ect onder  which  this  work  is  being  carried  on  was  adopted  in  1884.  it 
contemplates  providing  a  channel  across  the  Columbia  River  bar,  hav- 
ing a  depth  of  30  feet  at  mean  low  tide.  This  is  to  be  effected  by  con- 
centrating the  water  flowing  over  the  bar  and  increasing  the  resultant 
correDts  to  such  a  degree  as  to  procare  the  desired  depth.  Any  work 
for  accomplishing  this  end  mast  be  more  or  less  tentative  in  itscharac 
ter.  The  work  which  is  now  in  progress  is  the  building  of  a  low  tide 
jetty  starting  from  Fort  Stevens,  on  the  Soath  Cape,  and  extending 
in  a  westerly  direction,  with  a  slight  curve  to  the  south,  out  across 
Clatsop  Spit,  for  a  distance  of  4^  miles,  more  or  less,  as  circumstances 
niay  require,  to  a  point  about  3  miles  south  of  Cape  Hancock  (Disap- 
pointment). This  jetty  is  constructed  of  stone,  resting  upon  a  mat- 
tress foundation  about  40  feet  wide  and  from  2^  to  5  feet  thick.  The 
stone  extends  to  the  level  of  the  mean  lower  low  water.  The  materials 
tbus  far  have  been  placed  in  position  from  a  jetty  tramway,  supported 
npon  piles  driven  along  the  line  of  the  jetty,  and  about  24  feet  above 
the  level  of  low  tide.  This  tramway  is  a  double  track  3- foot  gauge 
nilroad,  the  tracks  being  13  feet  between  centers.  The  materials  are 
Med  at  the  wharf  and  transported  to  place  over  these  tracks,  which 
ftreboilt  in  advance  of  the  main  work. 

Before'the  commencement  of  this  work  the  channel  or  cliannels  over 
the  bar  were  very  capricious  in  location  and  variable  in  dep  h.  The 
depths  were  from  18  to  21  feet  and  the  channels  varied  in  number  from 
one  to  three,  and  in  position  through  nearly  18(P,  from  Cape  Disap- 
pointment around  to  Point  Adams. 

A  thorough  hydrographic  survey  was  made  of  the  bar  at  mouth  of  the 
rtver  in  September  and  October  last.  A  comparison  of  this  with  the 
wrvey  of  1885,  made  about  the  time  the  jetty  was  commenced,  shows 
that  great  changes  have  taken  place  in  the  interval  between  the  two 
^Drveys.  The  most  marked  change  in  the  interests  of  navigation  is  the 
(entire  disappearance  of  what  was  known  as  the  Middle  Sands.  The 
^me  channel-depth  over  the  bar  that  was  then  available  for  a  width  of 
Smiles  is  shown  by  the  survey  of  last  fall  to  be  available  for  a  width  of 
5  miles.  This  depth  was  from  18  to  22  feet  at  a  mean  of  lower  low 
haters.  A  good  22- foot  channel  was  shown  to  be  available.  A  few 
?oan(lings  taken  during  the  latter  part  of  May  show  this  depth  to  be 
increasing,  and  that  there  is  now  a  straight  ou^and  in  channel  with  25 
feet  at  low  water.  In  1885  the  distance  between  the  SOfoot  curves  on 
the  outer  and  inner  sides  of  the  bar  was  IJ  miles.  The  more  recent 
*>umliDg8  show  this  distance  to  be  now  only  one-half  mile. 

The  jetty  proper  is  now  under  construction  for  a  little  more  than  3} 


<»Qstmcted. 


326         RfiPOfiT  OV  THE   CHIEF  OF  BKGINEERS,  U.  S.  ARMY. 

Tbe  effect  of  the  jetty  already  constrncted  is  now  very  marked  in  tb 
building  up  of  Clatsop  Spit  and  in  tbe  concentration  of  tbe  outflowin 
waters  over  tbe  bar. 

In  the  vicinity  of  the  jetty  large  accretions  have  taken  place  both  o 
the  north  and  south  sides. 

Thus  far  all  tbe  conditions  have  been  favorable  for  accomplishin 
the  object  of  this  work  and  the  results  have  been  very  satisfactory. 

Tae  amount  expended  including  outstanding  liabilities,  is  $841,041 

July  1. 1880,  amount  available ; .$173, 247.  ( 

Amoaat  appropriated  by  act  of  February  22,  1890 75, 000.  ( 

248. 247.  ( 
July  1, 1890,  amount  expended  duringfiacal  year,  exclusiTe  of 

liabilities  ontHtanding  July  ],  1889 $197,085.00 

July  1,  1890,  outstanding  liabilities 1,854.93 

July  1, 1890,  amount  covered  by  uncompleted  contracts  made 

during  the  fiscal  year  ending  June  30,  lb90 27,855.29 

226,795.5 

Jnlyl,  1890,  balance  available 21,451. 

Amount  appropriated  by  act  of  September  19, 1890 475,000. 

Amount  available  for  fiscal  year  ending  June  30, 1 891 ^ 496, 451.. 

Amount  (estimated)  required  for  completion  of  existing  project 525, 000  . 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  U  U  1.) 

2.  Construction  of  earuil  at  the  Cascades^  Columbia  River ^  Oregon, — IT 
general  scope  of  the  improvement  which  it  is  desired  to  effect  at  ^ 
Cascades  of  the  Columbia  River  includes  a  reach  of  about  4^  miles,  wh^ 
the  river  rushes  tbrough  a  narrow  gorge  in  the  Cascade  Mountaii 
The  fall  in  the  distance  is  about  45  feet  at  high  water  and  36  feet  at  1^ 
water.  The 'principal  obstruction  to  navigation  occurs  at  the  up  K 
end  of  tbe  reacb,  known  as  Upper  Cascades.  The  project  for  the  m 
provement  contemplates  that  the  river  should  be  improved  below  ^ 
Upper  Cascades  by  removing  bowlders  and  projecting  points  in  the  b 
and  banks,  so  as  to  give  good  navigable  water  from  its  lowest  up  t^ 
20-foot  stage.  The  fall  at  the  Upper  Cascades  is  to  be  overcome 
digging  a  canal  about  3,000  feet  in  length  across  the  neck  of  a  low  pi 
jecting  spur  around  which  the  river  is  forced  at  the  entrancer  to  ti 
gorge,  and  placing  in  this  a  lock  and  otber  suitable  structures  wbi< 
would  permit  of  the  passage  of  boats  up- to  a  20  foot  stage  of  water 
tbe  river,  this  lock  and  canal  to  be  so  arranged  that,  should  the  futa : 
necessities  of  commerce  so  demand,  additional  structures  may  beaddtf 
which  will  permit  of  navigation  at  much  higher  stages. 

The  first  part  of  this  project,  that  of  improving  the  river  below  tl::^ 
foot  of  the  Upper  Cascades,  is  essentially  finished. 

The  difference  of  leiiel  between  tbe  head  and  foot  of  the  canal  ^ 
now  established  is  15  feet  at  high  water  and  24  feet  at  low  water,  aiP 
the  difference  in  height  between  high  and  low  water  at  the  foot  is  5 
feet  and  at  the  head  45  feet. 

The  plan  on  which  the  future  work  in  the  canal,  with  its  lock  and  ac 
cessories,  is  to  be  prosecuted  has  for  its  object  to  make  this  portion  a 
the  river  available  for  navigation  to  a  stage  up  to  20  feet  at  the  earlies 
possible  moment  with  the  funds  that  are  from  time  to  time  appropriate« 
for  the  purpose. 
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The  diflference  of  level  is  to  be  overcome  by  a  lock  with  available 
chamber  of  462  feet  by  90  feet 

The  excavation  for  this  cbamber  and  the  npper  and  lower  canals  lead- 
ing to  it,  for  their  side  walls  and  for  the  masonry  of  the  several  lock 
and  guard-gates,  is  substantially  flnished,  with  the  exception  of  the  up- 
per aDd  lower  bnlkheads,  the  portions  that  lie  ontside  of  these.  There 
is  in  the  neighborhood  of  250,000  cnbic  yards  in  these  excepted  portions* 
A  large  extent  of  the  side  slopes  of  the  canal  above  what  will  be  the 
ordinary  water-line  has  been  revetted  with  a  dry  stone  wall,  and  con- 
siderable progress  has  been  made  on  tbe  vertical  side-walls  at  the  upper 
and  lower  ends  of  the  canal.  The  lock-chamber  is  now  ready  for  its 
side  walls  and  for  the  masonry  of  its  gates,  also  that  of  the  npper  and 
lower  gaard-gates.  The  concrete  foundation  on  the  bed-rock  is  pre- 
pared for  the  masonry  of  the  lower  lock  and  guard- gates  and  for  the 
lower  miter-sills.  The  granite  miter-sills,  hollow  and  recess  quoins,  and 
^alve  settings  to  be  used  in  this  masonry  have  been  purchased,  and 
woQgh  are  cut  to  raise  it  about  8  fe^t.  A  large  quantity  of  basalt  di- 
i&ension  stones  to  be  used  in  this  structure  are  on  hand  and  cut  ready 
for  setting. 

To  complete  the  canal,  all  the  masonry  necessary  to  lock  and  guard 
^tes  and  the  side-walls  of  the  lock  is  yet  to  be  constructed,  the  gates 
&^  all  to  be  provided,  and  the  machinery  for  mauGBUvering  them.  The 
Classes  of  earth  which  form  the  upper  and  lower  bulkheads  to  the 
pr^eeent  lock-pit  are  to  be  removed. 

At  tbe  commencement  of  the  fiscal  year  there  was  available  for  the 
Pit)secation  of  this  work  $80,512.33.  The  work  of  the  year  was  in  the 
excavation  of  bedrock  with  picks  and  gads  and  covering  the  same  with 
^^ncrete  for  masonry  foundation ;  building  side- walls  for  lower  tail-bay, 
^Qd  cutting  granite  and  basalt  dimension  stones  for  gate  masonry. 

One  million  four  hundred  and  thirty-four  thousand  eight  hundred 
^Qd  forty- six  dollars  and  five  cents  have  been  expended. 

•J'llj  1, 1889,  amount  available $80,512.33 

^^ly  1, 1^90,  amoaat  expended  during  fisoal  year,  exclusiysof  liabilities 

^ototanding  July  1.1889 72.858.38 

'I'^ly  1, 1890, baUnoe  available 7,653.95 

-^^onnt apprbpriated  by  act  of  September  19,1890 435,000.00 

^<iu>aDt  available  for  fiscal  year  ending  June  30, 1891 442,653.95 

\  Amoant  (estimated)  required  for  completion  of  existing  project 1, 115, 000. 00 

\  Sobmitted  in  compliance  with  requirements  of  sections  2 of  river  and 
'    harbor  acts  of  1^^66  and  1867. 

(See  Appendix  U  U  2.) 

• 

3.  Columbia  and  Lower  Willamette  rivers  below  Portland^  Oregon;  in 
^rge  of  Maj.  W.  A.  Jones,  Corps  of  Engineers^  until  October  31, 
1B89 — ^The  object  of  this  improvement  is  to  make  and  obtain  a  navigable 
^bannel  from  the  city  of  Portland,  Oregon,  to  the  sea,  having  a  low>  wafer 
^epth  of  20  feet.  There  is  included  in  the  reach  12  miles  of  the  Willa- 
^^te  Biver  and  98  miles  of  the  Columbia,  measured  along  the  deep- 
^ftter  channel.  Before  the  commencement  of  the  improvement  the  low- 
^ftter  depth  of  channel  at  some  of  the  shoalest  places  was  between  9 
^^d  15  feet    During  the  last  season  a  depth  of  20  feet  was  attained. 

^e  original  project  under  which  this  improvement  is  now  carried  on 
^^  adopted  in  1877,  but  has.  been  extended  and  modified  somewhat 
Binee  that  time.    It  contemplates  that  a  navigable  low- water  channel, 
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having  a  depth  of  20  feet,  shall  be  maintalueil  by  meaus  of  pertnanent 
constructions,  which  shall  protexjt  the  banks,  contract  the  water-way, 
direct  the  carrent^,  and  control  the  amount  of  water  that  shall  ])a8S 
through  sloughs,  having  a  detrimental  influence  upon  the  main  chan- 
.  nel.  While  these  constructions  are  being  put  in  place,  and  until  their 
influence  is  fully  developed,  the  dredging  of  shoal  places,  to  give  tern- 
l>orary  relief,  will  be  resorted  to.  The  amount  expended  since  the 
adoption  of  the  present  project  in  1877  is  (541,600.50. 

At  the  beginning  of  the  year  the  available  balance  of  the  appropria- 
tion was  so  small  that  it  was  deemed  advisable  to  hold  it  for  expendi- 
ture in  giving  temporary  relief  to  navigation  over  such  bars  and  shoal 
places  as  might  prove  troublesome  to  navigation  during  the  low-wat^r 
season. 

In  pursuance  of  this  object  16,000  cubic  yards  of  sand  were  removed 
from  the  channel  at  St.  Helen's  Bar,  17,000  at  Walker's  Island,  61,000 
at  Post-Office  Bar,  and  37,600  at  Martin's  Island. 

July  1,  1889,  amount  available $37,623.34 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1>  1889 29,843.13 

July  1,  1890,  balance  available 7,780.i>l 

Amount  appropriated  by  act  of  »September  19,  1890 100, 000. 00 

Amount  Available  for  fiscal  year  ending  June  30,  1891 107, 780. 21 

(See  Appendix  XJ  U  3.) 

4.  Willamette  River  above  Portland^  Oregon;  in  cJuirge  o/Maj.  W,A^ 
Jonetty  Corps  of  Engineers^  until  October  31,  1889. — The  project  for  this 
improvement  was  adopted  in  1878  and  extended  in  later  years.  It  coiu 
sisted  in  snagging  operations,  bar  scraping,  and  slnicing-contraction  (m 
water-way  over  shoala,  and  rock  removal.  Its  object  is  to  give  eas 
navigation  for  light-draught  vessels  from  Portland  to  Eugene  Cit^ 
Oregon,  and  in  12  miles  of  tributaries,  making  in  all  a  distance  of  IJS 
miles.  The  mouth  of  the  Yamhill  River,  40  miles  above  Portland,  w^ 
the  head  of  an  inconvenient  low-water  navigation  in  a  draught  of  ^ 
feet;  only  1  foot  could  be  carried  above. 

During  the  low  water  of  last  season,  which  was  the  lowest  know 
a  channel  of  26  inches  in  depth  was  maintained  to  Independence,^ 
miles  above  Portland.    At  one  time  there  was  but  23  inches  on  tB 
lower  miter-sill  of  the  locks  at  Oregon  City. 

At  the  commencement  of  the  fiscal   year  there  was  a  balance 
$4,036.48  available  ibr  this  work. 

During  July,  August,  and  September  the  snag-boat  Corvalli8y  wL 
a  small  crew,  worked  on  the  river  as  high  up  as  Buena  Vista,  90  miK- 
above  Portland.  The  bar  at  this  point  stopped  farther  progress  up  t  ^ 
river.  From  here  down  a  least  channel  depth  of  26  inches  was  obtains 
A  depth  of  34  inches  was  obtained  to  Salem.  Work  was  done  by  tl  ^ 
boat  at  the  following  bars :  Canadianis,  Christman's,  Fairfield,  Matfc»^ 
mey's,  Lone  Tree,  McCloskey's,  Rice's,  and  Eda.  During  the  season  L^ 
snags  were  removed. 

This  stream  is  of  such  a  character  that  a  certain  amount  of  work  wi^ 
be  required  every  season  to  keep  it  in  anything  like  a  reasonable  con- 
dition for  boating.  The  channels  and  bars  are  constantly  changitfgT 
and  exposing  new  rocks,  snags,  and  other  obstructions  at  every  change. 
A  small  force  with  suitable  boat  and  outfit  can  be  very  profitably  em- 
ployed during  all  low  stages  of  the  water  in  closing  sloughs,  building 
wing^lams,  scraping  bars,  and  removing  snags  and  rocks. 
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July  1, 1889;  amoant  available $4, 030. 48 

Jalyl,  Ib90,  aiuoiiDt  oxpendeil  diiriug  fiscal  year/exclnsivo  of  liabilities 
oatotaoding  July  1,  1889 3;830.27 

Jalyl,  1890,  balance  available 200.21 

Amonnt  appropriated  by  act  of  September  19,  1890.  ^ 11,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 11, 200. 21 

(See  Appendix  U  U  4.") 

5.  Cmditz  River j  Washington;  in  charge  of  Maj.  W,  A,  JoneSj  Corps  of 
%t«etr.y,  until  October  31,  1889.— The  project  for  tbe  improvement  of 
this  river  contemplates  a  removal  of  the  sandbars,  snags,  overhanging 
trees,  rocks,  and  other  obstructions  in  the  channel  from  its  mouth  to  a 
(listanee  of  abont  50  miles  above.  Work  has  been  done  to  Toledo, 
about  30  miles  above  the  mouth.  The  ruling  navigable  depth  prior  to 
improvement  was  14  inches  over  this  reach ;  it  is  now  3G  inches.  The 
total  amount  that  was  appropriated  prior  to  the  act  of  September  19, 

■  1890,  for  the  improvement  of  this  river  was  $11,000.  This  amount  was 
8ll  expended  prior  to  the  commencement  of  the  present  Hscal  year.  No 
^tljer  fands  having  been  made  available  no  work  was  done  during  the 

[year. 

I        ^"oooDt  appropriated  by  act  of  September  19,  1890 : ....    $8,000.  00 

(See  Appendix  U  U  5.) 

^«  Gauging  tcaters  of  the  Columbia  River,  Oregon, — The  object  of  these 
^Ugings  is  to  ascertain  and  keep  a  record  of  the  fluctuations  of  the 
^<*^anibia  River  with  the  view  to  gathering  information  that  may  be 
°^Ailin  works  of  improvement  on  the  river,  and  also  by  gauges  estab- 
'*ued  at  various  points  to  indicate  to  pilots,  captains,  and  others  inter- 
^Jed  in  navigation  the  stage  of  water  on  crossings  and  places  of  diffi- 
^' t  navigation. 

,  ^self-registering  gauge  has  been  in  operation  at  Astoria,  Oregon, 

J- ^^ing  the  entire  year.    Daily  sheets  were  exhibited  on  a  bulletin  boanl 

..    ^Iiat  city,  which  exhibit  to  pilots  and  others  interested  in  the  con- 

|,^«n  of  the  bar  at  the  mouth  of  the  Columbia  River  the  stage  of 

l^^er  and  the  degree  of  roughness  of  the  bar.    These  are  of  great  serv- 

^   to  commerce. 

j,^  £  ^  1, 1889,  amount  available '. $2, 085. 17 

^^1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
^^^tetanding  July  1,  lb89 608.68 

'*^^>  1,1890,  balance  available 1,476. 49 

CSee  Appendix^  U  6.) 

^^^MINATION    AND'  SURVEY    FOR  IMPROVEMENT,  TO  COMPLY  WITH 
^■QTJIBEMENTS  OP  RIVER  AND  HARBOR  ACT  OF  AUGUST   11,   1888. 


.v-'^t  appearing  from  the  report  of  the  preliminary  examination  made  by 

^^ local  engineer,  Major  Jones,  that  Upper  Columbia  River^  Washington 

f-^^itory,  between  Walula  and  British  line,  is  worthy  of  improvement 

'^^  wascharged  with  its  survey.  Thesurvey  having  been  completed  by  his 

*^^cce88or,  Major  Handbury,  the  results  were  transmitted  to  Congress, 

^^  printed  as  House  Ex.  Doc.  238,  Fifty-first  Congress,  first  session. 

(8ee  also  Appendix  U  U  7.) 
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REPORT  OF  THE  CHIEF  OF  ENGIKEERS, 

SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK. 

The  bflfice  of  the  supervisor  of  the  harbor  of  New  York  was  crea 
fact  of  Congress  approved  Jane  29, 1888,  entitled  ^^An  act  to  p 
jobstt'active  and  injurious  deposits  within  the  harbor  and  adjacent 
of  New  York  Oity  by  dumping  or  otherwise,  and  to  punish  and  p 
such  offenses." 
Under  the  provisions  of  section  5  of  the  act  a  line  officer  of  the 
/    was  designated  to  discharge  the  duties  credited  by  the  act,  und 
^    direction  of  the  Secretary  of  War.    On  May  23, 1889,  the  Secret 
War  directed  that  all  communications  in  counectioi^  with  these 
should  be  addressed  to  him  through  this  office,  and  on  February  1 
he  further  directed  that  the  powers  conferred  upon  him  by  the  act  i 
be  exercised  through  the  Chief  of  Engineers. 

The  report  of  Capt.  W.  A.  Kirkland,  U.  S.  Navy,  supervisor 
harbor,  describing  the  operations  m  his  charge  for  the  fiscal  year  < 
June  30, 1890,  will  be  found  in  Appendix  V  Y. 

The  estimate  of  funds  required  for  this  service  for  the  fiscal  yei 
ing  June  30, 1892,  is  given  in  the  above-mentioned  report  as  folk 

ESTIMATE  OF  APPROPRIATION  REQUIRED    FOR  THE    FISCAL  YEAR    ENDING  J 
18^,   BY  THE  SUPERVISOR  OF  THE  HARBOR  OF  NEW  YORK. 

For  pay  of  inspeotoTs,  depaty  iuspeotors,  office  force,  and  expenses  of  office.. 

For  pay  of  crew  and  uiaiutenaDce  of  steamer  Aimrod : 

For  pay  of  crew  and  maintenance  of  bteamerJr^iM ^ 

For  pay  of  crevv  and  maintenance  of  steam-lannch  4oliv0 - 

For  pay  of  crew  and  maintenance  of  steam-lannch  Alert 

For  purchase  or  construction  of  two  steam-tngs 

For  pay  of  crew  and  maintenance  of  two  steam-tngs  to  be  purchased.. 

Total 

MISSISSIPPI  RIVER  COMMISSION. 

This  Commission,  organized  under  the  provisioiis  of  the 
gress  of  June  28, 1879,  reports  to  and  receives  instructions  fn 
retary  of  War  through  this  oflQce. 

The  reporD  of  the  Commission  for  the  fiscal  year  endii 
1890,  embracing  the  following  subjects,  viz :  (1),  Surveyi 
iuations^  (2),  Construction;  (3),  Financial  Statement;  ai 
mates,  will  be  found  in  i^ppendix  W  W. 

The  estimate  of  funds  required  for  the  service  of  the  Co] 
the  fiscal  year  ending  June  30, 1892,  is  stated  in  the  al 
report  as  follows: 


/ 

and  trayeling  expenses  of  the  Missiasipplf 


K8TIMATB  OF  FUNDS  FOR  THE  BaSSISSIPPI  RIVER  COMMISSION  FOR 

ENDING  JUNE  30,  1892. 
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MISSOURI    RIVER    COMMISSION. 

This  Comtnissiou,  organized  under  the  provisions  of  the  act  of  July 
5, 18S4,  reports  to  and  receives  instructions  from  the  Secretary  of  War 
throagh  this  office. 

The  report  of  the  Commission  describing  the  operations  in  its  charge 
for  the  fiscal  year  ending  June  30, 1890,  will  be  found  in  Appendix 

■A.  JL» 

The  estimate  of  funds  required  for  the  service  of  the  Commission. for 
tiie fiscal  year  ending  June  30,  1892,  is  stated  in  the  above-mentioned 
report  as  follows : 

istihatks  for  oonti^ojiko  works  ov  improvemknt  for  thb  fiscal  ykar  end- 
ing JUNB*:}0.  1892. 

Salaries  of  CommiBsioDy  office  aod  traveling  expeDses,  sarveys  and  obser- 
vations, gauges,  etc   $150,000 

River  above  Sionx  City  * 175,000 

River  below  Sioux  City 1,100,000 

Total 1.425,000 

HARBOR   LINES. 

The  river  and  harbor  act  of  August  11,  1888,  provides  : 

^  12.  Where  it  is  made  manifest  to  the  Secretary  of  War  that  the  establishment 
P*  oarbor  lines  is  essential  to  the  preservation  and  protection  of  harbors,  he  may,  and 
i*bdreby  aathorized  to  canse  such  lines  to  be  established,  beyond  which  no  -piers  or 
^l^arves  shall  be  extended  or  deposits  made  except  under  such  regulations  as  may  be 
P'««cribed  from  time  to  time  by  nim. 

In  caises  where  it  had  been  made  manifest  to  the  Secretary  of  War 

^ftfc  the  establishment  of  certain  harbor  lines  is  essential  to  the  preser- 

l^^tion  and  protection  of  the  harbors,  upon  the  recommendation  of  the 

^«Jief  of  Engineers,  the  cases  were  referred  to  Boards  of  Engineers 

J^f  consideration  and  report.    The  boards  having  made  the  necessary 

i^miDations,  rendered  their  reports  with  maps,  which  were  submitted 

^  the  Secretary  of  War,  by  the  Chief  of  Engineers,  with  recommen- 

lotions  that  the  lines  as  indicated  be  approved,  and  that  the  approval 

^Placed  npon  the  maps  showing  the  harbor  lines. 

Kpnder  the  requirements  of  the  section  above  cited  harbor  lines  have 

^^ti  established  in  the  manner  above  described,  as  follows : 

HARBOR  LINES  AT  BOSTON  HARBOR,  MASSACHUSETTS. 

*  ^he  Board  of  Engineer  Officers  on  Harbor  Lines  of  the  Port  of  Bos- 
w^)  consisting  of  Col.  H.  L.  Abbot,  Lieut.  Cols.  O.  L.  Oillespie,  S.  M. 
^^sfteld,  and  Maj.  W.  B.  Livermore,  was  constituted  by  paragraph 
^2.  Special  Orders,  No.  11,  Headquarters  Corps  of  Engineers,  January 
^»  1889. 

^^(a)  Dorchester  Bay  from  South  Boston  to  Moon  Island^  and  left  bank 
.^^  Charles  River  Basin  from  Grand  Junction  Railroad  Bridge  to  the  navy- 

^  ^port  dated  January  28, 1890 :  submitted  to  the  Secretary  of  War 

^^bmary  12, 1890:  Approved  February  13, 1890. 

^ . 

1^  The  river  and  harbor  act  of  September  19,  1890,  having  made  an  appropriation 
w^  the  MiMonri  River  above  Sionx  City,  to  be  expended  in  the  discretion  of  the  Sec- 
^>%ry  of  War.  the  improvement  of  this  part  of  the  river  has  been  placed  in  charge 
^  Capt.  Charles  F.  Powell,  Corps  of  Engineers. 
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(b).  Charles  River,  Massachusetts. 

Keport  dated  March  7,  l8dO:  submitted  to  the  Secretary  of  War 
March  13,  1890:  Approved  March  17,  1890. 

(o)  Mystic  River  toith  its  tributaries  a/nd  Chelsea  Creek. 

Report  dated  May  23, 1890:  sabmitted  to  the  Secretary  of  War  June 
4,  1890:  Approved  June  20,  1890. 

(d)  Extension  of  pier  at  Marine  Park  beyond  establisfied  liafbor  lines  j 
Dorchester  Painty  eastern  end  of  South  Boston, 

Report  dated  January  30,  1890:  sabmitted  to  the  Secretary  of  War 
February  3,  1890:  Approved  February  4,  1890. 

(e)  Extension  of  solid  filling  beyond  the  established  bulkhead  lines  at 
ISimpson^s  Dry  Dock  No,  1 ,  Boston  Harbor, 

Report  dated  April  22,  1890:  submitted  to  the  Secretary  of  War 
April  24,  1890:  Approved  April  26,  1890. 
(See  Appendix  B  21.) 

HARBOR  LINES  OP  STAMFORD  HARBOR,  CONNECTICUT. 

The  Board  of  Engineer  Officers,  consisting  of  Col.  D.  C.  Houston, 
Lieut.  Col.  G.  L.  Gillespie,  and  Capt.  Thos.  L.  Casey,  constituted  by 
paragraph  1,  Special  Orders,  !N"o.  78,  Headquarters  Corps  of  Engineers, 
November  30,  1889,  made  its  report  February  24,  1890.  Keport  sub- 
mitted to  the  Secretary  of  War  February  27, 1890:  Approved  February 
28,  1890. 

(See  Appendix  D  24.) 

HARBOR  LINES  IN  THE  HUDSON  RIVER  FROM  TROY  TO  NEW  BALTI* 

MORE,   NEW  YORK. 

The  Harbor  Line  Board  for  Now  York  Harbor  and'  adjacent  waters 
(See  Appendix  B  14)  made  its  report  March  18,  1890.  Report  submit- 
ted to  the  Secretary  of  War  March  22, 1890 :  Approved  March  26, 1890. 

(See  Appendix  E  13.) 

HARBOR  LINES  FOR  NEW  YORK  HARBOR  AND  ADJACENT  WATERS. 

Tbe  Board  of  Engineers  for  Harbor  Lines  in  New  York  Harbor  and 
adjacent  waters,  constitated  by  Special  Orders,  No.  11,  Headquarters 
Corps  of  Engineers,  January  30,  1889,  consists  of  Cols.  Henry  L. 
Abbot,  Win.  P.  Craighill,  C.  B.  Comstock,  and  Lieat.-Col8.  D,  0.  Hous- 
ton and  O.  L.  Gillespie. 

(a)  Kill  von  Kull  and  8hooter*s  Island. 

Report  dated  December  18, 1889 :  submitted  to  the  Secretary  of  War 
December  27,  1889 :  Approved  January  4,  1890. 

{b)  East  shore  of  Ea^t  River,  Netc  York,  from  foot  of  Br  oadtoayj  Brook- 
lyn, to  Ravenstoood,  Long  Island, 

lieport  dated  January  27,  1890*-  submitted  to  the  Secretary  of  War 
February  7,  1890 :  Approved  February  8, 1890.  (See  I,  modification  of 
]»ier-head  line,  approved  June  18,  1890,  page  333.) 

(c)  Shore  of  New  Jersey  from  Gommunipaio^  Jersey  City,  to  Constable 
Pointy  Bergen  Neck, 

Report  dated  January  27,  1890 :  submitted  to  the  Secretary  of  War 
January  30,  1890:  Approved  February  1,  1890. 

{d)  South  and  west  shores  of  Staten  Island  from  Fort  Wadsworih  to 
Elizabethportf  New  Jersey,  and  west  bank  of  Arthur  Kill  from  Perth 
Amboy  to  EUzahethporty  New  Jersey, 
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Keport  dated  February  18, 1890 :  submitted  to  tbe  Secretary  of  War 
March  1, 1890 :  Approved  March  4,  1890. 

{c)  East  shore  of  ^ast  River ^  New  Yorky  Buttermilk  Channel^  and  both 
shares  ofOowanus  Bay  from  Lawrence  Point  to  Fort' Hamilton. 

Report  dated  February  18,  1890 :  submitted  to  the  Secretary  of  War 
March  a,  1890 :  Approved  March  4, 1890. 

(/)  Westbankof  Hudson  River  along  Jersey  City  front  from  Weehawken 
Cove  to  Gommunipaw  Ferry. 

Beport  dated  February  18,  1890:  submitted  to  the  Secretary  of  War 
March  3, 1890:  Approved  March  4,  1890. 

{g)  Easty  norths  and  west  shores  of  Newark  Ba/y^  New  Jersey. 

Ueport  dated  March  19,  1890 :  submitted  to  the  Secretary  of  War 
March  26, 1890 :  Approved  March  27, 1890. 

(A)  West  hank  of  North  River  from  Weehawken  Cove  to  Outtenberg^  New 
Jergey;  east  bank  of  North  River  from  West  Eightieth  street  to  tJie  Bat- 
^j  New  York  City;  the  Battery;  and  north  and  ivest  shores  of  East 
Ektrfrom  the  Battery  to  East  Eighty-first  street^  New  York  City, 

Beport  dated  April  15,  1890:  submitted  to  the  Secretary  of  Wnr 
April  24, 1890 :  Approved  April  25,  1890. 

(0  Saritan  Bay  and  River^  New  Jersey^  north  shore  from  Perth  Amboy 
to  Crab  Island^  and  south  shore  from  Cro^  Island  around  South  Amboy  to 
C^equakes  Creek. 

Report  dated  May  21, 1890 :  submitted  to  the  Secretary  of  War  June 
18, 1890:  Approved  June  19, 1890. 

U)  Ellis  Islandj  New  Jersey. 

Beport  dated  June  21,  1890 :  submitted  to  the  Secretary  of  War  July 
8, 1890:  Approved  July  9, 1890. 

m  Pterhead  line  for  west  half  of  south  shore  of  Staten  Island  from 
Seffuines  Point  to  WarcPs  Point. 

Beport  dated  July  15, 1890 :  submitted  to  the  Secretary  of  War  July 
25, 1890 :  Approved  July  26, 1890. 

(I)  Modification  of  pier-head  line  on  ea^t  shore  of  East  River  from  North 
^f^tstreetj  Brooklgn^  to  bridge  a^oss  Bushwick  Creek  at  Kent  avenue, 

Beport  dated  May  21,  1890:  submitted  to  the  Secretary  of  War  June 
5, 1890:  Approved  June  18,  1890. 

(^  Appendix  B  14.) 

HlBBOE  LINKS  IN  THE  JAMES  RIVEE,  VIRGINIA,  FROM  RICHMOND  TO 

CITY  POINT. 

The  Board  of  Engineer  Officers,  constituted  by  Special  Orders,  No.  5, 
^eadqaarters  Corps  of  Engineers,  January  20,1890,  consisting  of  Col. 

"J*  t.  Oraighill,  Lieut.  Col.  Peter  0.  Hains,  and  Lieut.  G.  J.  Fiebeger, 
maae  its  report  March  17, 1890.  Report  submitted  to  the  Secretary  of 
^ar  March  27, 1890 :  Approved  March  28, 1890. 

(^  Appendix  1 3.) 

^^BOR  LINES  OF  NORFOLK  AND  PORTSMOUTH  HARBORS,  VIRGINIA, 

AND  THEIR  ADJ AGENT  WATERS. 

Q  ye  Board  of  Engineer  Officers,  constituted  by  paragraph  1,  Special 

^'^^ers,  No.  13,  Headquarters  Corps  of  Engineers,  February  4, 1889,  con- 

T  ^  of  Col.  Wm.  P.  Oraighill,  Lieut.  Col.  Peter  0.  Hains,  and  Lieut.  G. 

*'•  l^iebeger. 

Jfl)  Southern  branch  of  Elizabeth  River ^  and  Elizabeth  River  below  Fort 

^^olk. 
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Report  dated  January  20, 1890 :  submitted  to  the  Secretary  of  War 
January  21,  1890 :  Approved  January  23, 1890. 

(h)  EasterUy  aouthernj  and  western  branches  of  Elizaheih  River;  Eliza- 
beth River  below  western  branch;  a/nd  bulkhead  lines  in  Norfolk  Harbor 
from  NorfoUc  and  Western  Railroad  Bridge  and  United  States  Navy- Yard 
to  Lamberfs  Point. 

EeiK)rt  dated  April  30, 1890 :  submitted  to  the  Secretary  of  War  May 
8, 1890:  Approved  May  9, 1890. 

(See  Appendix  J  8.) 

HARBOR  LINES  OF  FERNANDINA  HARBOR,  FLORIDA. 

The  Board  of  Engineer  Officers,  constituted  by  Special  Orders,  No.  16, 
Headquarters  Corps  of  Engineers,  April  2, 1890,  consisting  of  Gol.  Wm. 
P.  Oraighill,  Maj.  H.  M.  Adams,  and  Lieut.  O.  M.  Garter,  made  its  re- 
port April  25, 1890.  Beport  submitted  to  the  Secretary  of  War  May  8, 
1890 :  Approved  May  9,  1890. 

(See  Appendix  O  14.) 

HARBOR  LINES  OF  QUINCY  BAY,  ILLINOIS. 

The  Board  of  Engineer  Officers,  constituted  by  Special  Orders,  No.  4, 
Headquarters  Corps  of  Engineers,  January  12, 1889,  consisting  of  Maja 
A.  Mackenzie,  A.  M.  Miller,  and  E.  H.  Bafifner,  made  its  report  March 
20,  1890.  Beport  submitted  to  the  Secretary  of  War  Mar3h  27, 1890: 
x\ppi*oved  April  1, 1890. 

(See  Appendix  Z  2.) 

HARBOR  LINES  OF  SAN  FRANCISCO  HARBOR  AND  ADJACENT  WATERS. 

The  Board  of  Engineer  Officers  for  the  Harbor  Lines  of  San  Francisco 
Harbor  and  adjacent  waters  was  constituted  by  paragraph  2,  Special 
Orders,  No.  51,  Headquarters  Corps  of  Engineers,  October  11,  1888,  and 
consists  of  Col.  G.  H.  Mendell,  Lieut.  Col.  W.  H.  H.Benyaurd,  and  Maj, 
W.  H.  Heuer. 

(a)  Water  Jront  of  the  city  of  San  Francisco  and  at  Mission  Rock^  Bay 
of  San  Francisco, 

Koport  dated  March  11,1890:  submitted  tb  the  Secretary  of  Wai 
March  22.  1890 :  Approved  March  24, 1890. 

(b)  Port  Costa  and  Martinez  on  the  south  short  of  Carquinez  Straity  and 
Bcnicia  on  the  north  shore  and  east  shore  of  Mare  Island  Strait  along  the 
fronts  of  North  VallejOy  VallejOy  and  South  VallejOj  and  front  of  Mare  Island 
Navy-  Yard  on  Mare  Island  Strait. 

Keport  dated  July  22, 1890:  submitted  to  the  Secretary  of  War  Au- 
gust 1,  1890:  Approved  August  2,  1890. 

(See  Appendix  Q  Q  4.) 

HARBOR  LINES  IN  FRONT  OF  SAN  DIEGO  AND  CORONADO,  CALIFORNIA. 

The  Harbor  Line  Board  for  San  Francisco  Harbor  and  adjacent  water* 
was  constituted  a  board  for  the  harbor  lines  of  Sail  Diego  Harbor  an<l 
adjacent  wat^jrs.  Report  dated  March  14, 1890:  submitu^d  to  the  Sec 
letary  of  War  April  1, 1890:  Approved  April  2, 1890. 

(See  Appeadijc  B  R  5,) 
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BRIDGING   NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

Tbe  plans  and  locations  of  the  following  bridges  authorized  by  acts 
of  OoDgressy  having  been  found  to  comply  with  the  requirements  of 
said  acts,  have  been  approved  by  the  Secretary  of  War,  and  copies  sent 
to  tbe  officers  of  tbe  Corps  of  Engineers  in  charge  of  the  river  and  har- 
bor districts  in  which  the  bridges  are  to  be  built,  in  order  that  they 
ini^'bt  supervise  the  construction  so  far  as  to  see  that  the  bridges  are 
bnilt  in  accordance  therewith : 

1.  CoMtruction  of  draw  in  bridge  operated  by  PhiUidelphiay  Wilmington 
and  Baltim&re  Railroad  Company  over  Broad  Creekj  near  Laurel,  Dela- 
ware.— Act  approved  June  0, 1S88,  directed  the  Secretary  of  War  to 
serve  notice  to  require  the  alteration  of  this  bridge  by  the  construction 
of  a  draw  of  sufficient  size  to  admit  of  the  passage  of  vessels.  August 
20, 1888,  a  draw  of  40  feet  span  was  approved  by  the  Secretary  of  War. 

Plan  for  the  location  of  fenders  in  the  draw  submitted  by  the  com- 
pany February  11, 1889;  approved  by  the  Secretary  of  War  August  2, 
1889;  copy  sent  to  W.  F.  Smith,  United  States  Agent,  Major  of  Engi- 
neers, U.  S.  Army,  Retired,  August  7,  1889. 

October  15,  1889,  Major  Smith  reported  the  completion  of  the  con- 
structioD  of  the  fenders  in  accordance  with  the  approved  plan. 

2.  Bridge  of  the  Louisville  and  Jefferaonville  Bridge  Company  a^cross 
the  Ohio  River  between  Louisville,  Kentucky,  and  Jeffersonville,  Indiana, 
onderacte  '*  authorizing  the  construction  of  bridges  over  the  Ohio  River, 
<kndto  prescribe  the  dimensions  of  the  same,^  approved  December  17, 
1872,  and  an  act  supplementary  to  that  act  approved  February  14, 1883. 

Tbe  plans  for  the  bridge  in  question,  submitted  April  30, 1888,  were 
referred  to  a  Board  of  Engineers  in  accordance  with  the  requirements  of 
the  acts,  which  reported  upon  the  same  June  13,  1888,  with  recom- 
mendatiooi 


1-  Thftfe  the  proposed  bridge  be  moved  farther  ap  the  river  to  some  point  at  or  a1>oyo 
•fftll street,  ia  JeffersonYiUe,  and  that  it  be  built  with  a  channel  span  near  the  In- 
diana shore  of  500  feet  in  the  clear,  and  one  near  the  island  shore  of  400  feet  in  the 

clear. 

2>  If  the  present  location  be  accepted,  the  Board,  while  strongly  disapproving  of  it, 
f^oameDds  that  there  be  a  span  at  least  650  feet  wide  in  the  clear  near  the  Indiana 
shore,  with  the  Indiana  pier  at  low-watermark,  and  a  span  at  least  400  feet  in  the 
clear  near  tbe  island  shore,  with  the  Kentncky  pier  at  low- water  mark  on  the  island. 

The  subject  elicited  much  discussion,  and  finally,  upon  the  presenta- 
tion of  a  plan  giving  a  span  of  650  feet  in  the  clear  on  the  Indiana  side, 
*nda  span  of  400  feet  in  the  clear  on  the  Kentucky  side,  which  was 
^*>und  to  comply  with  the  recommendations  of  the  Board  of  Engineers, 
^ith  the  views  of  the  Chief  of  Engineers,  and  also  with  the  existing 
Jav  regulating  the  height  of  bridges  across  the  Ohio  River,  the  plan 
^»«  approved  by  the  Secretary  of  War,  February  28, 1889. 

Copy  sent  to  Maj.  Amos  Stickney,  Corps  of  Engineers,  March  12, 
1889. 

The  reports  in  regard  to  this  bridge  were  published  in  House  Ex, 

^oc.  No.  29,  Fiftieth  Congress,  second  session. 
It  having  been  alleged  that  the  construction  of  the  bridge  according 

to  the  plans  approved  by  the  Secretary  of  War  would  be  an  obstruction 
to  navigation,  bv  direction  of  the  Secretary  of  War  a  Board  of  Engineer 
•Officers,  consisting  of  Col.  C.  B.  Comstock,  Lieut. Col.  Charles  R.  Suter, 
aud  Maj.  Charles  J.  Allen,  was  appointed  by  Special  Orders,  No.  34, 
Headquarters  Corps  of  Engineers.  April  19, 1889,  to  report  on  the  plans 
and  location  of  the  bridge.  Their  report,  dated  September  14, 1889, 
irill  be  found  in  Appendix  Y  Y  5. 
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The  company  submittod,  October  19, 1889,  a  modified  plan  provi 
for  three  spans  of  550  feet  each  in  the  navigable  part  of  the  riv( 
stead  of  four  spans,  and  having  only  two  piers  in  the  river  at  low  \ 
instead  of  three;  this  modification  was  approved  by  the  Secreta 
War  October  19, 1889 ;  and  copy  was  sent  to  Maj,  Amos  Stickney,  i 
of  Engineers,  November  1,  1889. 

November  15, 1889,  thecorapanysubmittedafurther modification  \ 
plan,  providing  for  six  spans  in  all  instead  of  seven,  and  increasiu 
length  of  the  center  channel  span  from  550  feet  to  553  feet ;  this  i 
ficatiou  was  approved  by  the  Secretary  of  War  November  15, 1889 
copy  was  sent  to  Maj.  Amos  Stickney,  Corps  of  Engineers,  Nove 
18, 1889. 

January  25, 1890,  the  company  requested  approval  of  the  substit 
of  the  low- water  elevation  of  1887  for  that  of  1889  on  the  plans: 
modification  was  approved  by  the  Secretary  of  Wnr  January  29, 
and  copy  was  sent  to  Maj.  Amos  Stickney,  Corps  of  Kngineers, « 
ary  31,  i890. 

3.  Bridge  of  the  towns  of  North  Hero  and  Grand  Isle^  Vermont^  i 
channel  in  Lake  Champlain  between  ulands  of  North  Hero  and  South . 
Venyiont — Act  approved  October  12, 1888. 

Plans  submitted  by  town  of  Grand  Isle,  Vt.,  March  27,  1889 
proved  by  the  Secretary  of  War  July  2,  1889;  copy  sent  Maj.  I 
Adams,  Corps  of  Engineers,  July  10,  1889. 

4.  Bridge  of  the  Miiscatine  Bridge  Company  across  the  Mississippi  . 
at  or  near  MuscatiTie,  Iowa. — Act  approved  July  16,  1888. 

IMau  and  location  submitted  by  the  company  June  4, 1889 ;  appi 
by  the  Secretary  of  War,  July  11, 1889 ;  copy  sent  to  Maj.  Al  Ma 
zie,  Cori)8  of  Engineers,  August  2,  1889. 

6.  Bridge  of  the  Alabama  Great  Northwestern  Railway  Company y  i 
irard  Montgomery ^  Tuscaloosa  and  Memphis  Railway  Compo/ny^  aero 
Alabama  River^  near  Montgomery ^  Alahama. — Act  approved  Augi 
1888. 

Plan  and  location  submitted  by  Montgomery,  Tuscaloosa,  and  j 
phis  Railway  Company,  July  11,1889;  approved  by  the  Secreta 
War  August  5,  1889;  copy  sent  to  Capt.  P.  M.  Price,  Corps  of  ] 
nei^rs,  August  20,  1889. 

6.  Bridges  of  the  commissioners  of  MusMngum  County ^  Ohio f  a 
the  MusMngum  River  at  Zanesville  and  near  mouth  of  Brush  Creek  ab 
miles  below  Zanesville^  Ohio. — Act  approved  April  2,  1888. 

Plans  and  location  submitted  by  the  commissioners  May  7,  1 
approved  by  the  Secretary  of  War  August  5, 1889 ;  copies  sent  to  I 
L.  H.  Beach,  Corps  of  Engineers,  August  12,  1889. 

7.  Bridge  of  the  Tennessee  Midland  Railway  Company  a^cross  the  Te 
see  River  at  Perryville^  Tennessee,  bettceen  the  counties  of  Decatur  and  I 
Tenneseee, — Act  approved  May  14, 1888. 

Original  plan  and  location  submitted  by  the  company  March  27, ! 
revised  plan  and  location  submitted  Jnue  22,  1889 ;  approved  b; 
Secretary  of  War  August  21, 1889  ;  copy  sent  to  Lieut.  Col.  J.  W.' 
low.  Corps  of  Engineers,  August  27,  1889. 

8.  Bridge  of  the  city  of  La  Crosse,  Wisconsin,  across  the  Missu 
River  at  La  Crosse,  Wisconsin, — Act  api)roved  Februarj'  23,  1889. 

Plan  and  location  submitted  by  city  of  La  Crosse  August  26,  . 
approved  by  the  Secretary  of  War  September  30,  1889;  copy  se 
Maj.  A.  Mackenzie,  Corps  of  Engineers,  October  14, 1889. 

9.  Bridge  of  the  Wheeling  Brieve  Company  across  Ohio  River  at  J\ 
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inffj  West  Virginia. — General  act  approved  December  17, 1872,  and  sup- 
plemeDtary  act  approved  February  14, 1883. 

Plan  and  location  snbmitted  by  the  secretary  of  the  company  July 
13, 1889 ;  approved  by  the  {Secretary  of  War  October  26, 1889 :  copy 
sent  to  Lieut.  Gol.  Wm.  £•  Merrill,  Corps  of  Engineers,  November  13, 
1889. 

10.  Bridge  of  the  Nashville  and  Knoxville  Railroad  Company  across 
Caney  Fork  River ^  between  Smith  and  Putnam  counties^  Tennessee. — Act 
approved  March  3, 1885,  and  amendatory  act  approved  Febmary  25, 
1889. 

Plao  and  location  submitted  July  26,  1889 ;  approved  by  the  Secre 
taryof  War  December  12, 1889;  copy  sent  to  Lieut.  Col.  J.  W.  Bar 
low,  Corps  of  Engineers,  December  23, 1889. 

May  30, 1890,  Colonel  Barlow  reported  that  the  bridge  had  been  com- 
pleUn],  with  the  exception  that  by  reason  of  unequal  settlement  of  the 
piers  tbe  draw  would  not  turn,  but  that  the  company  would  immediately 
take  steps  to  remedy  tbe  defect. 

U.  Bridge  of  the  New  Orleans^  Natchez  and  Fort  Scott  Railway  Com- 
pony  across  Tensas  River ^  at  or  near  DaniePs  Ferry,  Louisiana. — Act  ap- 
proved March  1, 1889. 

Plan  and  location  submitted  by  the  company,  October  17, 1880 ;  ap- 
proved by  the  Secretary  of  War  December  19, 1889 ;  copy  sent  to  Capt 
J.  H.  Willard,  Corps  of  Engineers,  December  31, 1889, 

12.  Bridge  of  the  St.  Louis,  Keokuk,  and  Northwestern  Railroad  Oom- 
pC'ny  across  tKe  Missouri  River  at  Bellefontaine  Bluffs^  below  the  city  of 
St,  Charles^  Miesouri. — Act  approved  February  17, 1888. 

Plaoaad  location  submitted  by  the  company,  November  7, 1889;  ap- 
proved by  the  Secretary  of  War  December  21, 1889 ;  copy  sent  to  Lieut 
i^ol  Ghas.  E.  Suter,  Corps  of  Engineers,  December  28,  1889. 

13.  Bridge  of  the  West  Virginia  and  Ironton  Railroad  Oompa/ny  across 
^^  Ohio  River  about  1^  miles  above  mouth  of  Big  Sandy  River,  about  1 
^ik  below  Ceredo^  West  Virginia. — ^General  act  approved  December  17, 
1872,  and  supplementary  act  approved  February  14,  1883. 

Plan  and  location  submitted  by  the  company,  November  18, 1889 ; 
approved  by  the  Secretary  of  War  December  24, 1889 ;  copy  sent  to 
^mt,  Gol.  Wm.  E.  Merrill,  Corps  of  Engineers,  January  2,  1890. 

14.  Bridge  of  the  Kansas  City,  Arkansas  and  New  Orleans  Railway 
Cmpany  across  the  Arkansas  River  at  or  near  Cumming^s  Landing, 
^fhnsas.—Aot  approved  July  24, 1888. 

Plan  and  location  submitted  by  the  company  January  4, 1890 ;  ap 
Pfoved  by  the  Secretary  of  War  February  25, 1890 ;  copy  sent  to  Capt 
fl'  8.  Taber,  Corps  of  Engineers,  March  4, 1890. 

15.  Bridge  of  the  Nebraska  Central  Railway  Company  across  the  Mis 
^^n  River  at  Omaha,  Nebraska. — Act  approved  June  22, 1888. 

I^Ian  and  location  submitted  by  the  company  January  23,  1890 ;  ap 
^*t>ved  by  the  Secretary  of  War  February  27, 1890 ;  copy  sent  to  Lieut 
^1.  Chas.  R.  Suter,  Corps  of  Engineers,  March  4, 1890. 
j^l6.  Bridge  of  the  city  of  Nebraska  City,  Nebraska,  a^cross  the  Missouri 
^^verat  or  near  Nebraska  City,  Nebraska. — Act  approved  July  16,  1888. 

Han  and  location  submitted  by  the  mayor  of  the  city  February  10, 
J^SO ;  approved  by  the  Secretary  of  War  April  3, 1890 ;  copy  sent  to 
^'ieot.  Col.  C.  R,  Suter,  Corps  of  Engineers,  April  7, 1890. 

17.  Bridge  of  the  Lyons  and  Fulton  Bridge  Company  across  the  Missis- 
^ppi  River  at  or  near  Lyons,  lowa.^Act  approved  March  2,  1889, 
^Qiended  by  act  approved  March  15, 1890. 

Plan  and  location  submitted  by  the  company  February  24, 1890 ;  and 

BUG  90 ^ 
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revised  plans  sabmitted  March  24, 1890 ;  approved  by  the  Secretary 
War  April  22, 1890 ;  copy  sent  to  Maj.  A.  Mackenzie,  Corps  of  En 
neers,  April  26. 1890. 

18.  Bridge  of  the  Kansas  and  Arkansw  Valley  Bailtoaiy  Company  acr 
the  Arka/nsas  Biver  in  the  Indian  Territory  at  or  near  Fort  Smith,  Ark 
sas. — Act  approved  March  15, 1890. 

Plan  and  location  sabmitted  by  the  company  in  April,  1890;  \ 
proved  by  the  Acting  Secretary  of  War  May  17, 1890 ;  copy  sent 
Capt  H.  S.  Taber,  Corps  of  Engineers,  May  21, 1890. 
.  19.  Bridge  of  the  city  of  Michigan  Cityy  Indiana^  ficross  Trail  Creek 
Michigan  Cityy  Indiana. — Act  approved  June  29, 1888,  amended  by  i 
approved  April  22, 1890. 

Plan  and  location  submitted  by  the  city  May  13, 1890:  approved 
the  Secretary  of  War  June  4, 1890 ;  copy  sent  to  Maj.  William  Ludk 
Corps  of  Engineers,  June  10, 1890. 

20.  Bridge  of  the  Pacific  Short  Line  Bridge  Company  across  the  lb 
souri  River  at  or  near  Sioux  City^  Iowa, — Act  approved  March  2, 18 
amended  by  act  approved  April  30, 1890. 

Plan  and  location  submitted  May  22, 1890,  and  revised  plans  si 
mitted  June  7, 1890 ;  approved  by  the  Assistant  Secretary  of  in 
June  26,  1890 ;  copy  sent  to  Lieut  Col.  C.  B.  Suter,  Corps  of  En 
neers,  President  of  the  Missouri  Biver  Commission,  Juae  30, 1890. 

BRIDGES    OBSTRUCTING    NAVIGATION. 

The  river  and  harbor  act  of  August  11, 1888,  provides  as  follows : 

Sbc.  9.  That  wheneyer  the  Secretary  of  War  shall  have  good  reacton  to  believe  t 
any  railroad  or  other  bridge  now  constraoted,  or  which  may  hereafter  be  constnu^i 
over  any  of  the  navigable  water-ways  of  the  United  States  is  an  obstrnction  to 
free  navigation  of  such  waters,  by  reason  of  insufficient  height,  width  of  span,  or  o 
orwise,  or  where  there  is  difficulty  in  passing  the  draw-opening  or  the  raft  span 
such  bridge  by  rafts,  steam-boats,  or  other  water-craft,  it  shalfbo  the  duty  of  thee 
Secretary  i^  give  notice  to  the  persons  or  corporations  owning  or  controlling  si 
bridge  to  so  alter  the  same  as  to  render  navigation  through  or  under  it  free,  easy,  i 
unobstructed;  and  in  giving  such  notice  he  shall  prescribe  in  each  case  a  reasons 
time  in  which  such  alteration  is  to  be  made.  If,  at  the  end  of  such  time,  the  altc 
lion  has  not  been  made,  <  he  Secretary  of  War  sbaU  forthwith  appraise  [appriso] 
Attorney-General  of  the  United  States,  whose  duty  it  shall  be  to  institute  suit,  in 
name  of  the  United  States,  without  delay,  in  the  circuit  or  district  court  of  the  Uni 
States  for  the  circuit  in  which  such  bridge  is  located,  which  court  is  hereby  invea 
"with  jurisdiction  for  this  purpose,  to  recover  from  the  owners  or  managers  of  si 
bridge  the  fines  mentioned  in  the  succeeding  sections  of  this  act. 

Sec.  10.  That  the  owner  or  owners  or  manager  or  managers  of  any  railroad  or  oti 
bridge  obstructing  the  free  navigation  of  any  navigable  water-way  of  the  Uni 
States  who  shall  willfully  fail  or  refuse  to  remove  the  same,  or  to  cause  the  neceesi 
alterations  to  be  made  in  the  same  so  as  to  render  navigation  through  or  under  it  fi 
easy,  and  unobstructed  to  rafts,  steam-boats,  or  other  water-craft,  after  receiv 
notice  to  that  effect  from  the  Secretary  of  War  and  within  the  time  prescribed  by  h 
shall  be  subject  to  a  fine  as  penalty  therefor  of  five  hundred  dollars  per  month  for 
time  he  or  they  are  in  default,  and  the  amount  so  recovered  shall  be  placed  to  ' 
credit  of  the  improvement  fund  of  the  water-way  obstructed  by  such  bridge. 

In  obedience  to  the  above  requirements,  the  Secretary  of  War  notifi 
the  persons  or  corporations  owning  or  controlling  certain  bridges  to 
alter  the  same  as  to  render  navigation  through  or  underthem  free,  eai 
and  unobstructed,  and  prescribe  in  each  case  a  reasonable  time,  wh 
such  alteration  is  to  be  made,  as  follows : 

1.  Bridges  across  the  Mississippi  Biver, — 1.  Kotice  dated  Noveinbei 
1888,  was  served  u^on  the  Hannibal  Bridge  Company  November  : 
1888,  and  upon  the  Wabash  Bailway  Company  November  ^,  1888, 
reference  to  the  bridge  above  Hannibal,  Mo.,  owned  by  the  brid 
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oompany  and  controlled  by  the  railway  company,  prescribing  the  Ist  day 
of  March,  1889,  as^e  time  when  the  required  alteration  is  to  be  made 
and  completed. 

Upon  representations  made  to  the  Secretary  of  War  that  it  was 
deeirable  and  reasonable  to  extend  the  time  in  which  to  perform  the 
said  work,  he  caused  notices,  dated  March  18, 1889,  to  be  servod  upon 
the  Hannibal  Bridge  Company,  the  Wabash  Railway  Company,  and  the 
Hissnuri,  Kansas,  and  Texas  Railway  Company,  and  notice  dated  April 
17, 1889,  to  be  served  on  the  Missouri  Pacific  Railway  Company,  recit- 
ing in  each  of  the  notices  the  original  notice  of  November  8,  1888,  to 
the  Hannibal  Bridge  Company  and  the  Wabash  Railway  Company, 
and  extending  the  time  in  which  the  alteration  of  the  bridge  shall  be 
done  to  the  1st  day  of  July,  1889. 

The  required  alteration  not  having  been  made  within  the  extended 
time,  the  Secretary  of  War  duly  apprised  the  Attorney-General. 

lu  accordance  with  the  recommendation  of  the  Attorney-General  new 
notices  dated  August  15, 1890,  were  served  upon  the  Wabash  Railway 
Company  and  the  Missouri  Pacific  Railway  Company,  September  6, 
1890,  and  upon  the  Hannibal  Bridge  Company  September  23, 1890,  ex- 
tending the  time  to  January  1, 1891. 

2.  Notice  dated  December  19,  1888,  was  served  upon  the  Keokuk 
and  Hamilton  Bridge  Company,  in  reference  to  the  bridge  at  Keokuk, 
Hecember  31,  1888,  prescribing  the  3l8t  day  of  March,  1889,  as  the 
time  when  the  required  alteration  is  to  be  made  and  completed.      • 

The  required  alteration  not  having  been  made  within  the  prescribed 
time  the  Secretary  of  War  duly  apprised  the  Attorney-General,  who 
ioatructed  the  United  States  attorney  for  the  southern  district  of  Iowa 
to  ioBtitate  suit. 

*l  Bridges  across  the  Tennessee  River. — 1.  Notice  dated  November  20, 
l^,  was  served  upon  the  East  Tennessee,_yirgiiiiaand  Georgia  Rail- 
way Company,  operating  the  bridge  over  the  Tennessee  River  at  Flor- 
<^oce,  Ala.,  December  11, 1888,  and  notice  dated  January  11, 1889,  was 
served  upon  the  Memphis  and  Charleston  Railroad  Company  January 
^M8$9,  prescribing  the  1st  day  of  June,  1889,  as  the  time  when  there- 
<]Qiced  alteration  is  to  be  made  and  completed. 

The  Memphis  and  Charleston  Railroad  Company,  under  date  of  March 
^)1889,  submitted  plans  for  the  new  draw-span  proposed  to  be  placed 
Jii  the  bridge,  which  were  not  recommended  by  the  Chief  of  Engineers  for 
approval,  and  the  matter  having  been  referred  by  the  Secretary  of  War 
Jf  the  Acting  Judge-Advocate-General,  U.  S.  Army,  was  returned  by 
^^^  May  23, 1889,  with  report,  of  which  the  following  is  an  extract : 

I'betime  given  by  the  Secretary  of  War  in  which  to  make  the  alteration  will  not 
^^piienntil  the  let  of  June,  1889.  He  is  not  required  or  authorized  by  the  act  re- 
l^^^to  to  do  anything  in  this  matter  at  the  present  time.  The  act  does  not  con- 
j-^plate  his  approving-or  disapproving  particular  plans  of  alterations,  but  simply 
the  bridse  owners  notices  to  alter  their  bridffes  so  as  to  thccomDiisn 


'^^ giving  to  the  bridge  owners  notices  to  alter  their  bridges  so  as  to  thccomplish  a 
^taiii  poxpoee,  and  leaverit  to  them  to  make  auy  alteration  which  will  do  this,  or 
°^^6  liable  to  the  penalty, 
it  appears  •  *^  •  that  the  officers  of  the  Memphis  and  Charleston  Railroad 
Y^pany  have  been  under  the  impression  that  it  was  necessary  for  them  to  submit 
P«Da  of  alterations  for  the  approval  of  the  Secretary  of  War,  and  *  •  *  in  conse- 
^«De6  of  this  erroneous  understanding  much  time  has  been  lost,  •  •  •  and  as 
}^^  eompany  does  not  appear  to  have  acted  in  bad  faith  it  seems  right  that  the  time 
"•  extended. 

Acting  npon  this  opinion  of  the  Judge- Advocate-General,  the  Secre- 
^^ry  of  War,  npon  the  recommendation  of  the  Chief  of  Engineers,  dated 
^Qite  1,  extended  the  time  for  completing  the  alteration  to  December  1, 

1889. 
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The  officer  in  charge  of  the  district  in  which  this  bridge  is  located, 
reports,  under  date  of  Augast  11,  1890 : 

The  general  manager  of  the  East.  Tennessee,  Virgiuia  and  Georgia  Railway,  oper- 
ating said  bridge,  writes  me  under  date  of  July  25,  that  ''  our  contractors  hope  to  get 
the  Florence  draw  up  early  in  September"  (1^0). 

2.  Notice  dated  July  12, 1889,  was  served  upon  the  president  of  the 
Nashville,  Chattanooga  and  St.  Louis  Kailway  Company  July  15,  1889, 
in  regard  to  the  railroad  bridge  across  the  Tennessee  River  at  Johnson- 
ville,  Tenn.,  prescribing  the  1st  day  of  August,  1892,  as  the  time  when 
the  required  alteration  is  to  be  made  and  completed. 

3.  Bridffes  across  the  Charles  Eiver,  Massachusetts. — Notice  dated  No- 
vember 21,  1888,  was  served  upon  the  Fitchburg  Railroad  Company, 
December  1,  1888,  in  reference  to  the  bridge  controlled  by  that  company 
across  the  Charles  River,  within  the  limits  of  the  city  of  Boston. 

Notices  dated  December  6,  1888,  were  served  as  follows : 

December  15,  1888,  on  the  Boston  and  Maine  Railroad  Com|)any,  in 
reference  to  the  bridge  built  by  that  company  across  the  Charles  River 
and  the  bridge  erected  by  the  Eastern  Railroad  Company  and  controlled 
by  the  Boston  and  Maine  Railroad  Company,  both  of  ihem  within  the 
limits  of  the  city  of  Boston,  and  also  in  reference  to  the  two  bridges 
erected  by  the  Boston  and  Lowell  Railroad  Company  and  controlled  by 
the  Boston  and  Maine  Railroad  Company  across  the  Charles  River 
between  the  cities  of  Boston  and  Cambridge,  obstructing  the  navigation 
of  the  Charles  River. 

December  15, 1888,  on  the  city  of  Boston  in  reference  to  bridges  across 
Charles  River,  known  as  Charles  River  Bridge  and  Warren  Bridge, 
within  the  limits  of  the  city  of  Boston. 

December  17, 1888,  on  the  commissioners  on  West  Boston,  Canal,  and 
Prison  Point  bridges  controlled  by  them,  in  reference  to  the  bridges 
across  the  Charles  River,  known  as  West  Boston  Bridge  and  Canal  ^r 
Craigies  Bridge.  • 

In  all  these  cases  the  1st  day  of  January,  1891,  was  prescribed  as  the 
time  when  the  required  alterations  are  to  be  maae  and  completed. 

Upon  the  request  of  the  corporation  counsel  of  the  city  of  Boston,  and 
of  the  city  solicitor  of  the  city  of  Cambridge,  a  Board  of  Engineer  Offi- 
cers cotisisting  of  Col.  H,  L.  Abbot,  Lieut.  Col.  George  L.  Gillespie,  and 
Lieut.  Col.  8.  M.  Mansfield,  was  appointed  by  Special  Orders,  No.  82, 
Headquarters  Corps  of  Engineers,  December  14,  1889,  to  consider  the 
bridges  across  the  Charles  River  owned  and  controlled  by  the  cities  of 
Boston  and  Cambridge.  February  1,  1890,  the  Board  submitted  their 
report  in  which  they  recommended  that  the  time  be  extended  indefi- 
nitely ;  the  recommendation  was  approved  by  the  War  Department  Feb- 
ruary 27, 1890. 

(See  Appendix  Y  Y  6.) 

4.  Bridge  across  the  Tauntoii  River  at  Somerset^  Massachusetts. — Notice 
dated  November  28,  1888,  was  served  upon  the  President  of  the  Old 
Colony  Railroad  Company,  December  15,  1888,  jirescribing  the  1st  day 
of  May,  1889,  as  the  time  when  the  required  alteration  is  to  be  made 
and  completed. 

The  required  alteration  not  having  been  made  within  the  prescribed 
time,  the  Secretary  of  War  duly  apprised  the  Attorney-General,  who 
intrusted  the  case  to  the  United  States  attorney  for  the  district  of 
Massachusetts  with  instructions  to  institute  suit  as  provided. 

5.  Bridge  across  the  St.  Joseph  River ^  Michigan^  near  its  mouth, — Notice 
dated  December  4,  1888,  was  served  upon  the  president  of  the  Chicago 
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and  West  Michigan  Hallway  Company,  December  12, 1888,  designating 
April  30, 1889,  as  the  time  when  the  required  alteration  is  to  be  made 
and  completed.  A  reqnest  was  made  by  tne  company,  April  20,  1889, 
that  tbe  changes  they  were  making  in  the  draw  be  pat  to  the  test  of 
trial,  which  was  deemed  to  be  a  reasonable  one,  and  upon  recommenda- 
tion of  the  Chief  of  Engineers,  dated  May  6,  1889,  "  that  no  further 
Dotico  be  given  the  company  at  present^  it  being  distinctly  understood 
that  such  delay  is  not  to  be  construed  a«  an  approval  of  the  structure 
as  it  now  exists,"  the  recommendation  was  approved  by  the  Secretary 
of  War,  May  17,  1889. 

The  report  of  the  engineer  officer  in  charge  of  the  district  in  which 
tbe  bridge  is  located,  dated  August  21,  1800,  showing  a  continuance  of 
obstrnctious  subsequent  to  alteration  of  the  draw,  and  still  existing  at 
the  date  of  the  report,  a  new  notice,  dated  September  12,  1890,  was 
served  npon  the  secretary  of  the  railway  company  September  18, 1890, 
prescribing  the  1st  day  of  March,  1891,  as  a  reasonable  time  when  the 
required  alteration  is  to  be  made  and  completed. 

6.  Bridges  across  Muskingum  River^  Ohio. — 1.  Notice  dated  December 
8,1888,  was  served  upon  the  commissioners  of  Washington  County, 
Ohio,  December  20,  1888,  in  reference  to  the  bridge  between  the  towns 
of  Beverly  and  Waterford,  prescribing  the  30th  day  of  September,  1889, 
as  the  time  when  the  required  alteration  is  to  be  made  and  completeil. 

V\m  the  request  of  the  authorities  of  Washington  County  the  time 
was  snbsequentlv  extended  to  March  31, 1890,  and  again  to  September 
30,1890. 

2>  Notice  dated  March  18, 1889,  was  served  upon  the  commissioners 
of  Mnskingum  County,  Ohio,  owning  or  controlling  the  canal  of  the 
Muskingum  River  navigation  at  Zanesville,  April  4,  1889,  in  reference 
to  bridge  over  the  canal  at  that  place. 

3.  Notice  dated  March  18, 1889,  was  served  upon  the  commissioners 
of  Maskitfgnm  County,  Ohio,  owning  or  controlling  the  bridge  across 
tbe  Haskingum  River  at  the  head  of  Fifth  street,  Zanesville,  Ohio, 
known  as  the  Fifth  Street  Bridge,  April  4, 1889. 

4'  Notice  dated  March  20, 1889,  was  served  upon  the  commissioners 
of  \ya8hingt on  County,  Ohio,  owning  or  controlling  the  Lowell  Canal, 
Aprils,  1889,  in  reference  to  the  bridge  across  the  canal. 

In  all  these  cases  the  1st  day  of  November,  1889,  was  prescribed  as 
the  time  when  the  required  alterations  are  to  be  made  and  completed. 

Upon  the  request  of  the  commissioners  of  Muskingum  County  and  of 
Washington  County,  the  time  was  subsequently  extended  to  the  1st 
oay  of  November,  1890. 

'^*  Notice  dated  January  3, 1890,  was  served  upon  the  commissioners 
of  Washington  County,  Ohio,  January  13,  1890,  in  reference  to  the 
oridge  across  the  upper  end,  of  the  Lowell  Canal,  prescribing  December 
^y  1890,  as  the  time  when  the  required  alteration  is  to  be  made  and 
«onjpleted. 

^'  Bridges  across  the  Wiite  River^  Indiana, — 1.  Notice  dated  Decem- 
oprl9, 1^,  was  served  upon  the  Evansville  and  Indianapolis  Railroad 
^nipany,  operating  railroad  bridge  at  Rogers,  Ind.,  on  White  River, 
^?<^half  mile  al>ove  its  forks,  January  7, 1889,  prescribing  the  1st  day 
of  January,  1890,  as  the  time  when  the  required  alteration  is  to  be  made 
^"'1  completed. 

2-  Notice  dated  December  19,  1888,  was  served  upon  the  Evansville 
*"tl  Terre  Elaute  Railroad  Company,  operating  railroad  bridge  at  or 
J^ear  Hazleton,  Ind.,  January  7, 1889,  prescribing  the  Ist  day  of  Jan- 
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uary,  1890,  as  the  time  when  the  required  alteration  is  to  be  made  an 
completed. 

The  required  alterations  not  having  been  made  within  the  prescribe 
time,  the'  Secretary  of  War  dnly  apprised  the  Attorney-Oenerai  wh 
intrusted  the  cases  to  the  United  States  attoroey  for  the  district  < 
Indiana,  with  instructions  to  institute  suit  as  provided. 

Upon  explanation  of  the  cause  of  delay  by  the  railroad  oompanic 
and  their  request  for  a  further  extension,  which  was  consfdereil  reasoi 
able,  an  extension  was  granted  to  July  1, 1890,  and  the  Attorney-Gei 
eral  advised.  The  time  was  subsequently  extended  to  January  1, 189] 
on  condition  that  the  river  be  dredged  so  that  the  channel  at  the  lowc 
bridge  (Hazleton)  will  pass  immediately  under  the  draw  and  that  th 
extension  will  not  withdraw  the  order  relative  to  the  upper  bridge  (a 
Rogers). 

8.  Bridge  aeross  the  8t,  Louis  River  from  Orassy  Pointy  Minnesota,-- 
Notice  dated  January  2,  1889,  was  served  upon  the  St.  Paul  and  Dulut 
Railway  Company,  January  21, 1889,  prescribing  the  1st  day  of  Se] 
tember,  1889,  as  the  time  when  the  required  alteration  is  to  be  mad 
and  completed. 

The  required  alteration  not  having  been  made  within  the  prescribe 
time  the  Seci^etary  of  War  duly  aftprised  the  Attorney>General. 

9.  Bridges  across  the  Kentucky  River. — Notices  dated  January  2, 1881 
were  served,  as  follows : 

1.  January  10, 1889,  upon  the  Louisville  and  Nashville  Railroad  Con 
pany,  in  regard  to  the  railroad  bridge  across  the  "Kentucky  River  s 
Frankfort,  Ky. 

2.  January  10, 1889,  upon  the  Louisville  and  Nashville  Railroad  Con 
pany,  operating  and  controlling  the  railroad  bridge  at  Worthville,  K^ 

3.  January  2J,  1889,  upon  the  mayor  of  the  city  of  Frankfort,  Ky.,  i 
regard  to  the  bridge  at  foot  of  St.  Glair  street,  in  that  city. 

In  all  of  these  cases  the  1st  day  of  January,  1890,  was  prescribed  a 
the  time  when  the  required  alterations  are  to  be  made  and  completei 

Subsequently,  upon  the  application  of  the  Louisville  and  Nashvill 
Railroad  Company,  and  upon  the  applications  of  the  authorities  c 
Franklin  County  and  of  the  city  of  Frankfort,  the  time  was  extende 
to  January  9,  1891. 

10.  Bridge  across  or  near  the  mouth  of  Moodna  or  Murderef^s  Greeks  i 
Cornwall^  Orange  County ^  in  the  State  of  New  York. — Notice  dated  Jaz 
uary  28, 1889,  was  served  upon  the  New  York  Central  and  Hudso 
River  Railroad  Company,  lessee  of  the  West  Shore  Railroad,  via  wee 
shore  of  the  Hudson  River,  February  7, 1889,  prescribing  the  Ist  da; 
of  July,  1889,  as  the  time  when  the  required  alteration  is  to  l)e  mad 
and  completed. 

The  alteration  not  having  been  made  within  the  prescribed  time,  th 
Secretary  of  War  duly  apprised  the  Attorney- General,  who  instmcte 
the  United  States  attorney  for  the  sonthern  district  of  New  York  to  ic 
stitute  suit. 

11.  Bridge  (usross  the  St.  Francis  River y  Arkansas. — Notice  dated  Fel 
ruary  16,  1889,  was  served  upon  the  St.  Louis,  Arkansas  and  Texa 
Railway  Company,  in  reference  to  the  bridge  at  St.  Francis,  Ark 
February  23,  1889,  prescribing  the  1st  day  of  September,  1889,  as  th 
time  when  the  required  alteration  is  to  be  made  and  completed. 

The  required  alteration  not  having  been  made  within  the  prescribe^ 
time,  the  Secretary  of  War  duly  apprised  the  Attorney-General,  wh 
instructed  the  Dnited  States  attorney  for  the  eastern  district  of  Mit 
Bouri  to  institute  suit. 
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12.  Bridges  across  the  Oomulgee  Biver^  Georgia. — 1.  Notice  dated  April 
12, 1889,  was  served  apon  the  East  Tennessee,  Virginia  and  Georgia  Bail- 
way  Company,  April  24, 1889,  in  regard  to  the  bridge  near  Lomber 
Ci^,  G^,  prescribing  the  1st  day  of  Angast,  1889,  as  the  time  when 
the  required  alteration  is  to  be  made  and  completed.  '  The  time  was 
sobfleqaently  extended  to  December  1, 1889. 

A  new  bridge  to  replace  the  old  one  is  in  process  of  constrnction. 

2.  Notice  dated  January  21,1890,  was  served  upon  the  president  of 
the  Covington  and  Macon  Railroad  Oompany,  February  8, 1890,  in  re- 
gard to  the  bridge  1  mile  below  Macon,  Ga.,  prescribing  Jnly  1, 1890,  as 
the  rime  when  the  required  alteration  is  to  be  m^e  and  completed. 
Upon  application  of  the  railroad  company  the  time  was  subsequently 
extended  to  November  1, 1890. 

3.  Notice  dated  January  21, 1890,  was  served  upon  the  East  Tennes- 
see, Yirginia  and  Georgia  Railway  Company,  in  regard  to  the  bridge  6 
mileeUelow  Macon,  Ga.,  prescribing  July  1, 1890,  as  the  time  when  the 
required  alteration  is  to  be  made  and  complete^. 

The  required  alteration  has  not  yet  been  made,  but  a  contract  has 
been  let  for  the  work. 

4.  Notice  dated  January  21, 1890,  was  served  upon  the  president  of 
the  East  Tennessee,  Virginia  and  Georgia  Railway  Company,  February 
3,1890,  in  regard  to  the  bridge  at  Hawkinsville,  Ga.,  prescribing  July 
1)  1890,  as  the  time  when  the  required  alteration  is  to  be  made  and  com- 
pleted. 

The  required  alteration  has  not  yet  been  made,  but  a  contract  has 
been  let  for  the  work. 

'  5.  Notice  dated  January  21, 1890,  was  served  upon  the  commissioners 
of  Pulaski  County,  February  8, 18^,  in  regard  to  the  highway  bridge 
At  Hawkinsville,  Ga.,  prescribing  July  1, 1890,  as  the  time  wheh  the  re- 
quired alteration  is  to  be  made  and  completed. 

The  time  for  completing  the  alteration  was  subsequently  extended  for 
<>Qe  year,  but  revoked,  and  a  new  notice,  dated  September  1, 1890,  was 
isened*  prescribing  January  1,1891,  as  the  time  when  the  required  alter- 
ation is  to  be  made  and  completed. 

13.  Bridges  across  Lumber' River j  North  Carolina^  as  follows:  At  Fair 
Bluff,  at  Princess  Ann,  at  Ivey  Bluff,  at  Phillips',  and  at  Matthews' 
Binff,  owned  jointly  by  the  counties  of  Bobeson  and  Columbus,  in  tite 
State  of  North  Carolina. 

Notices  dated  April  19, 1889,  were  served  upon  the  boards  of  com- 
missioDers  of  Columbus  and  Robeson  counties,  North  Carolina,  May  7, 
^^,  prescribing  November  7, 1889,  as  the  time  when  the  required  al- 
terations are  to  be  made  and  completed. 

Upon  application  of  the  commissioners  of  Columbus  County,  the  time 
^^  sobsequently  extended  to  June  30, 1890.  Alteration  to  bridge  at 
^sir  Bluff  has  been  made,  and  work  on  the  four  other  bridges  is  in 
Progress. 

14.  Bridge  a^cross  the  channel  leading  to  Back  Cove^  Portla^^  Maine. — 
j^tice  dated  August  31, 1889,  was  served  upon  the  agent  of  the  Grand 
^nk  Bailway  Company  of  Canada,  at  Portland,  Me.,  September  14, 
^,  prescribing  June  30,  1890,  as  the  time  when  the  required  altera- 
^on  is  to  be  made  and  completed. 

.  The  required  alteration  not  having  been  made  within  the  prescribed 
fioje,  the  Secretary  of  War  duly  apprised  the  Attorney-General,  who 
^Jiatracted  the  United  States  attorney  for  the  district  of  Maine  to  insti- 
tute suit. 

15.  Bridge  across  Missisquay  Bay. — Notice  dated  September  18,  1889, 

*  Served  November  1,  1890. 
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was  served  upon  the  president  of  the  Central  Vermont  Railroad  Com- 
pany, October  2, 1889,  prescribing  the  1st  day  of  May,  1890,  as  the  time 
when  the  required  alteration  is  to  be  made  and  completed.  'CTpon  ap- 
plication of  the  railroad  company  the  time  was  extended  to  July  1, 1890, 
and  subsequently  to  September  1, 1890. 

The  required  alteration  not  having  been  made  within  the  time  pre- 
scribed by  the  last  extension,  the  Secretary  of  War  duly  apprised  the 
Attorney-General. 

16.  Bridge  aeross  the  Oconee  River, — ^Notice  dated  April  3, 1890,  was 
served  upon  the  Savannah,  Americus  and  Montgomery  Railway  Com- 
pany, April  17, 1890,  in  reference  to  their  bridge  near  Mount  Vernon, 
Ga.,  prescribing  December  31, 1890,  as  the  time  when  the  required  alter- 
ation is  to  be  made  and  completed. 

17.  Bridges  across  the  Harlem  Rivery  New  York  City, — Notices  dated 
July  2, 1890,  were  served  as  follows : 

July  9, 1890,  upon  the  mayor  of  the  city  of  New  York,  in  reference  to 
the  ^bridge  owned  by  Ihe  city,  across  the  river  at  Third  avenuls;  and 

July' 8, 1890,  upon  the  vice-president  of  the  New  York  Central  and 
Hudson  River  Railroad  Company,  and  of  the  New  York  and  Harlem 
Railroad  Company,  in  reference  to  the  railroad  bridge  across  the  river 
at  Fourth  avenue. 

In  the  cases  of  bot4i  of  the  bridges  January  2,  1892,  was  designated 
as  a  reasonable  time  when  the  required  alterations  are  to  be  made  and 
completed. 

A  Board  of  Engineer  Officers,  consistingof  Col.  Henry  L.Abbot,  Col. 
C.  B.  Comstock,  and  Lieut.  Col.  G.  L.  Gillespie,  was  appointed  by  Special 
Orders  No.  25,  Headquarters  Corps  of  Engineers,  dated  May  7, 1890,  to 
investigate  and  report  upon  the  alleged  obstruction  of  navigation  by 
certain  bridges  over  the  Harlem  River,  New  York. 

The  report  of  the  Board,  dated  June  19, 1890,  will  be  found  in  Appen- 
dix Y  Y  7. 

The  river  and  harbor  act  approved  September  19, 1890,  makes  the 
following  provision  for  replacing  these  bridges : 

Improving  Harlem  River,  New  York :  Continaing  improvement,  two  hundred  and 
fifty  thousand  dollars :  and  the  Secretary  of  War  is  directed  to  caase  the  low  bridges 
now  crossing  said  Harlem  River  to  be  replaced  by  other  bridges  at  the  expense  of  the 
o'^ners  thereof  as  soon  as  the  necessary  legislation,  if  any  such  legislation  be  ueoes- 
sary,  shall  have  enabled  the  change  in  grade  to  the  approaches  of  said  bridges,  thus 
required,  to  be  made,  the  owners  of  said  bridges  being  allowed  a  reasonable  time  in 
which  to  complete  the  work  necessary  for  said  approaches.  Said  bridges  shall  leave 
a  clear  space,  between  the  under  sides  thereof  and  the  high  water  of  spring  tides,  of 
twenty-four  feet,  and  shall  be  provided  with  draw-spans  and  draws  of  the  width  and 
length  to  be  determined  by  the  Secretary  of  War,  and  shall  in  all  respects  comply 
with  this  law  and  conform  to  the  requirements  of  the  Secretary  of  War:  Provided^ 
That  the  Secretary  of  War  shall  prescribe  the  times  and  regulations  for  the  opening 
and  operating  of  the  draws  in  said  bridges,  but  said  draws  shall  not  be  opened  except 
for  vessels  propelled  by  steam  with  or  without  vessels  in  tow ;  nor  shall  they  be  re- 
quired to  be  opened  at  any  times  other  than  between  ten  o'clock  in  the  forenoon  and 
five  o'clock  in  the  afternoon. 

OCCUPANCY  OP  AND  INJURY  TO    PUBLIC    WORKS    BY  COR- 

PORATIONS  AND  INDIVIDUALS. 

Under  the  requirements  of  section  2  of  the  river  and  harbor  act  ap- 
proved July  5, 1884,  and  section  4  of  the  river  and  harbor  act  approved 
Augnst5, 1886,  there  are  sabmitted  herewith  reports  of  ofiScers  in  charge 
of  river  and  harbor  districts  of  instances,  in  which  piers,  breakwaters, 
or  other  works  bailt  by  the  United  States  in  aid  of  commerce  or  navi- 
gation, are  nsed,  occupied,  or  injured  by  corporations  or  individuals. 

(See  Appendix  Z  Z.) 
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MISCELLANEOUS. 

[Pnblic  works  not  provided  for  in  acts  making  appropriations  for  the  construction, 
repair,  and  preservation  of  works  on  rivers  and  harbors,  j 

MAINTENANCE  AND  REPAIR  OF  WASHINGTON  AQUEDUCT— WATER  SUP- 
PLY, DISTRICT  OP  COLUMBIA — INCREASING  THE  WATER  SUPPLY  OP 
WASHINGTON,  D.  C,  A€T  MARCH  2,  1889 — ERECTION  OF  FISH-WAYS 
AT  THE  GREAT  FALLS  OF  THE  POTOMAC. 

Officers  in  charge,  Lient.  Ool.  John  M.  Wilson,  Gorpr  of  Engineers, 
Colonel  U.  S.  Army,  until  Jaly  17, 1889,  and  since  that  date  Lient.  Col. 
George  H.  Elliot,  Corps  of  Engineers ;  Gapt.  0.  McD.  Townsend,  Corps 
of  Engineers,  assistant  to  the  officer  in  charge  until  June  28, 1890. 

h  Washinffttm  Aqueduct. — During  the  past  year  the  usual  operations 
for  maintaiiiing  and  preserving  the  aqueduct  have  been  carried  on.  The 
mains  have  l^en  flushed;  the  valves  oiled  and  cleaned;  the  gate- 
keepers'houses  have  been  repaired;  the  ^ates  adjusted  so  as  to  pre- 
wrye  the  water  in  the  distributing  reservoir  at  as  high  a  level  as  pos- 
sible; the  dams  and  embankments,  wherever  they  have  been  washed 
or  cat  by  rains,  have  been  repaired ;  the  ditches  and  culverts  along  the 
line  of  the  conduit,  on  which  the  safety  of  the  conduit  depends,  have 
been  kept  in  order,  and  about  4,234  running  feet  of  ditches  have  been 


The  oak  flooring  of  the  Pennsylvania  Avenue  Aqueduct  Bridge  over 
Boek  Creek  was  renewed ;  the  fences  on  the  southerly  and  westerly 
Bides  of  the  distributing  reservoir  were  completed  by  building  about 
1)200  feet  of  fence;  the  7foot  conduit  around  the  distributing  reser- 
voir, one-half  mile  long,  was  cleaned  of  its  sediment,  and  opportunity 
wa8  taken  of  the  emptying  of  the  36-inch  main,  while  making  connec- 
tions with  the  new  48^inch.main,  to  replace  some  important  blowofi's  in 
the  former  main.  Every  opportunity  that  the  river  would  allow  has 
been  utilized  in  the  work  of  replacing  the  heavy  coping  of  the  dam  at 
Great  Falls,  which  was  carried  away  by  the  great  freshet  of  June,  1889, 
bnt  it  lias  been  greatly  retarded  by  the  frequent  rains  of  the  last  year, 
that  have  kept  the  depth  of  water  flowing  over  the  dam  much  greater 
than  in  its  usual  low- water  stages.  The  entire  length  of  the  break,  347 
feet,  in  the  coping  of  the  dam  across  the  Maryland  channel  was  replaced 
during  the  months  of  July  and  August.  During  the  mouths  of  Sep- 
tember and  October  a  length  of  442  feet  of  the  coping  of  the  dam  across 
the  Virginia  channel  was  replaced.  Operations  were  then  suspended 
for  the  season  by  reason  of  high  water.  In  the  Virginia  dam  there  re- 
mains the  most  difficult  part  of  the  work,  a  length  of  314  feet,  which 
isnow  in  progress,  and  every  effort  will  be  made  to  complete  it  during 
the  low  water  of  this  summer,  if  the  river  will  permit.  At  the  dis- 
tfibuting  reservoir,  while  connecting  the  new  48-inch  main  with  the 
'^rvoir,  it  became  necessary  to  drain  the  lower  division,  so  that  this 
'^rvoir  was  cut  out  of  the  system  of  supply  from  the  middle  of  Oc- 
tober, ,1889,  to  the  18th  of  March,  1890,  and  the  water  passed  around 
the  reservoir  in  the  7-foot  conduit. 

During  this  period  the  water  from  Great  Falls  was  snpp;lied  directly 
^0  the  mains  without  passing  through  either  resrvoir.  Advantage  was 
Jaken  of  the  emptying  of  this  reservoir,  which  had  not  been  done  before 
'Q  aboat  twenty  years,  to  make  a  number  of  repairs  that  had  been  post- 
^oe<],  some  of  them  a  long  time,  for  some  such  opportune  occasion. 
Valves  were  put  in  good  condition,  the  old  screen  w))ich  had  been  out 
of  order  for  a  number  of  years,  was  removed,  the  bottom  of  the  screen- 
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bouse  was  thoroDghly  cleaned  oat,  the  frame  work  for  a  new  screen  \ 
erected  and  a  contract  was  made  for  the  latter.  The  lower  divisioi] 
the  reservoir  was  partially  cleaned,  bat  the  cleaning  out  of  the  twei 
years'  deposit  of  clayey  sediment  in  the  upper,  the  settling,  divis 
could  not  be  done  for  want  of  funds. 

Before  replacing  on  the  lines  of  the  public  land  the  fences  that  w 
remoTCil  for  the  purpose  of  laying  the  48-inch  main,  these  lines  w 
re-established  by  the  official  surveyor  of  the  District  of  Columbia  i 
were  marked  by  permanent  stone  monuments. 

There  was  bat  one  serious  break  in  the  maitis  during  the  year.  Wl 
the  work  of  connecting  the  new  48-inch  main  with  the  reservoir  wai 
progress  a  large  leak  which  was  found  to  proceed  from  a  broken  i 
tion  of  the  36- inch  main  under  the  dam  of  the  reservoir  was  discover 
but  it  was  thoroughly  repaired  before  any  serious  damage  was  done 

Attention  is  invited  to  the  recommendations  of  the  officer  in  cha: 
respecting  the  works  required  for  improving  the  quality  of  the  Wa 
ington  water  supply  and  for  the  protection  of  the  aqueduct,  also 
necessity  of  a  storage  yard  near  the  aqueduct  office  for  the  storage 
the  spare  sections  of  the  various  mains  and  the  other  articles  requi 
for  repairs  in  case  ot  breaks  in  the  mains. 

July  1, 1889,  amount  BvaiUble 920, 00< 

July  1, 1890,  amount  expended  during  fiscal  year |16, 916. 74 

Julyl,  1890,  outstanding  liabilities 2,840.54 

July  1, 1890,  amount  covered  by  uncompleted  contracta  made 

during  the  fiscal  year  ending  June  30,  1890 ^ .         238.60 

19,9« 

July  1,  1890,  amount  to  be  covered  into  the  United  States  Treasmsy * 

The  estimates  of  the  officer  in  charge  for  the  fiscal  year  ending  J\ 
30, 1892,  are  as  follows : 

For  improving  the  receiving  reservoir,  including  the  purchase  or  con- 
demnation of  the  necessary  land ^...$284, 62i 

For  improving  the  distributing  reservoir  by  lowering  the  height  of  the 

cross  dam 12,50< 

For  protecting  the  inlet  to  the  aqueduct  at  Great  Falls « 5,001 

For  extending  the  outlet  of  waste  weir  No.  3 2,50( 

For  purchase  or  condemnation  of  a  site  for  a  storage  yard 7, 50< 

For  cleaning  out  the  distributing  reservoir 13,622 

For  maintenance  and  repairs  of  the  aqueduct  and  the  reservoirs,  roads, 

etc.,  connected  therewith 21,00< 

346, 95< 

(See  Appendix  A  A  A  1.) 

2.  Water  supply^  DUtrict  of  Columbia  ;  the  ^  inch  main. — By  the 
of  Congress,  approved  March  !2, 1889,  $575,000  was  appropriated — 

to  enable  the  Secretary  of  War  to  cause  to  be  constructed  and  put  in  operatio 
forty-eight-inch  oast-iron  main  from  the  present  distributing  reservoir  above  G^o 
town  easterly  to  Eock  Creek  at  M  street,  and  thence  along  M  street  to  New  Ha 
shire  avenue;  thence  northeasterly  along  New  Hampshire  avenue  to  R  street  noi 
thence  along  R  street  to  connect  with  the  present  forty-eight-inch  main  from  the  i 
reservoir  at  R  and  Fourth  streets,  and  to  make  the  necessary  connections  and  to  ] 
vide  the  necessary  apparatus  for  thereby  specially  supplying  the  present  deficien 
of  water  at  the  higher  levels  of  the  city/  and  in  general  to  increase  the  water  sup 
The  said  work  shall  be  done  under  the  direction  of  the  Chief  of  ISngineers,  in 
shortest  practicable  time. 

Under  the  anthority  contained  in  the  latter  i)ortion  of  the  act,  it  i 
decided  to  do  the  following  work,  in  addition  to  the  laying  of  the 
inch  main :  To  lay  a  30-inch  main  on  Capitol  Hill  extending  from  \ 
old  30-inch  main  at  New  Jersey  avenue  and  B  street  across  the  Oi^i 
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groandsy  and  thenoe  on  East  Capitol  street  to  Eleventh  street  east ;  to 
coDstract  the  by-passes  on  New  Jersey  avenae,  and  to  place  the  valves  in 
tbe  36-ineh  main  and  in  its  oatlets  northward  along  the  line  of  L  street, 
reqaired  for  the  purpose  of  dividing  the  city  into  high  and  low  service 
.  areas  ]  to  make  the  connections  required  to  enable  the  36-inch  and  30- 
inek  mains  to  be  re-inforced  by  the  48-inch  main,  and  to  re-inforce  each 
other,  as  required  for  the  best  snpply  of  the  high  and  low  service  areas, 
and  in  addition  to  its  eonneotion  with  the  distribating  reservoir,  to  con- 
nect the  48-inch  main  with  tiie  Auxiliary  gate-house,  the  terminns  of 
the  7-foot  conduit  around  the  distributing  reservoir. 

Gootracts  having  been  made  for  the  mtyor  portiou  of  the  material 
required,  for  hagling  it,  and  for  the  excavation  of  tlie  Frenches,  the 
early  part  of  the  fiscal  year  was  occupied  in  preparations  for  laying  4he 
mains  by  the  constructing  of  derricks,  the  purchase  and  fabrication  of 
tools  and  implements,  and  the  engagement  of  foremen  for  the  different 
gangs  of  workmen  required.  On  the  12th  of  August  the  first  working 
force  had  been  organized  and  the  work  of  laying  commenced  at  the 
eastern  terminus  of  the  4d-inch  main  on  B  street  Other  parties  were 
soon  after  at  work  on  the  Oonduit  road,  at  the  distributing  reservoir 
in  excavating  through  the  dam  for  the  connection  of  the  48-inch  main 
with  the  reservoir,  on  M  street  in  Georgetown,  on  Capitol  Hill,  and 
on  the  Canal  road.  The  water  of  the  reserv6ir  was  turned  into  and 
flowed  through  the  new  mains,  which  were  finished,  the  30inch  main 
in  January  and  the  48-inch  main  in  March,  on  the  20th  of  the  latter 
month.  The  result  of  the  work  may  be  summarized  as  follows :  The 
water  on  Capitol  Hill,  except  where  its  free  flow  is  obstructed  by  de- 
fects in  the  city's  distribution  system,  stands  about  30  feet  higher  than 
before  the  completion  of  the  48-inch  main ;  the  water  in  the  high  part 
of  northwest  Washington  has  acorresponding  increase  in  elevation,  and 
the  city  is  relieved  of  the  expense  of  pumping  water  for  the  supply  of 
the  latter  section  of  the  city. 

Since  the  new  mains  were  sufficiently  completed  to  allow  the  water 
to  be  turned  into  them,  a  large  amount  of  work  that  remained  has  been 
done  in  making  connection  between  the  48-inch  main  and  the  old  mains 
&Qd  between  the  old  mains  themselves ;  in  making  connections  with 
tbe  city's  street  mains ;  in  placing  the  36-inch  main  and  its  outlets 
northward,  the  valves,  and  across  the  route  of  the  old  30-inch  main  on 
^ew  Jersey  avenue,  the  by-passes  required;  in  constructing  the  ma- 
sonry chambers  required  for  the  large  valves  along  the  routes  of  the 
Qi^us;  in  the  completion  of  the  chamber  for  the  new  valves  at  the  res- 
^oirand  in  replacing  tbe  dam  where  connection  was  made  with  it; 
in  replacing  pavements,  and  other  works  not  necessary  to  enumerate. 

In  pibviding  for  doubling  the  delivery  to  the  street  mains  of  the  city's 
distribution  system  by  the  laying  of  the  48-inch  main,  the  United  States 
h^  furnished  an  abundant  supply  for  all  the  uses  of  the  Government 
ftndof  citizens,  with  a  large  allowance  for  wastage,  for  many  years  to 
<^n)e,  and  if  there  is  in  any  portion  of  the  city  any  lack  of  water  or  of 
Pfessare  it  is  due  to  defects  either  in  the  street  mains  or  in  the  service- 
Pipee  connecting  these  mains  with  houses. 

in  tbe  high  area  in  the  vicinity  of  M,  N,and  O  streets,  between  Tenth 
^  ftnd  Thirteenth  streets,  there  is  still  so  much  loss  of  head  by  reason  of 
the  small  size  and  bad  condition  of  the  street  mains  that  the  engineer 
in  charge  has  recently  been  authorized  to  use  a  portion  of  the  remainder 
of  the  appropriation  in  laying  in  Eleventh  street  a  24-inch  main  from 
P  street  to  K  street,  connecting  at  U  street  with  the  city's  12-incli  main, 
^  fi  street  with  the  48-inch  main,  at  L  street  with  the  36-inch  main, 
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and  at  K  street  with  the  30-iach  maih,  bat  the  conuection  between  th< 
.48-inch  main  and  the  latter  two  mains  is  to  be  kept  closed  except  ii 
case  of  fire  or  of  other  nrgent  necessity.  For  similar  reasons  and  look 
ing  to  the  fatnre  of  Capitol  Hill,  he  has  also  been  anthorized  to  lay  i 
30-inch  main  on  New  Jersey  avenne  between  L  and  B  streets.  Thi^ 
main  will  be  laid  parallel  to  the  old  30-inch  main  in  New  Jersey'  ave 
nue  and  will  connect  at  L  street  with  the  48-inch  main  and  at  B^  stree 
with  the  new  30-inch  main  on  Oapitol  Hill. 

July  1,1889,  amonnt  available $303, 158. 7t 

Jnly  1,  1890,  amonnt  expended  daring  fiscal  year,  eTolnsive  of 

liabilites  outstanding  July  1, 1869 $177,771.13 

July  1, 1890,  outstanding  liabilities 3,995,05 

Jnl^  1,  1890,  amount'cuvered  by  uucoinpleted  contracts  made     * 

during  tbe  fiscal  year  ending  June  30,  1890 1,081.90 

182. 848. 0 

July  1,  1890,  balance  available \ 120,310.7) 

No  estimate  for  further  appropriation  is  submitted. 
(See  Appendix  A  A  A  2.) 

3.  Increasing  the  water  supply  of  Washingtonj  D.  C. — This  work  wai 
commenced  under  an  appropriation  made  in  the  act  of  Congress  ap 
proved  July  15,  1882. 

The  phin  consisted  of  raising  the  dam  in  the  Maryland  channel  atth< 
Great  Falls  of  the  Potomac  to  an  elevation  of  148  feet  above  mean  tid< 
at  the  Washington  navy-yard,  and  its  extension  at  that  height  acrosi 
Conn's  Island  and  the  Virginia  channel  of  the  river;  extending  th< 
Washington  Aqueduct  from  the  distributing  reservoir  above  George 
town  to  the  site  selected  for  the  new  reservoir  near  Howard  University 
by  a  tunnel  20,696.3  feet  long ;  constructing  at  the  tunnel  outlet  a  ne^ 
reservoir  of  about  300,000,000  gallons  capacity,  and  connecting  this  res 
ervoir  by  a  new  line  of  large  mains  with  the  existing  system  of  water 
mains  in  the  city  of  Washington. 

All  operations  on  this  project  are  suspended,  and  no  work  has  beer 
done  during  the  year. 

In  July  an  assistant  engineer  was  employed  in  preparing  maps, 
crQ^s-sections,  etc.,  of  the  new  reservoir  and  determining  quantities 
excavated,  to  comply  with  a  request  of  the  Court  of  Claims  for  data  in 
connection  with  the  claim  of  the  contractors  against  the  United  States. 

In  January  two  men  were  employed  in  excavating  for  measuring  the 
outflow  of  water  from  the  tunnel  at  Kock  Creek. 

A  watchman  h»s  been  employed  during  the  year  at  the  new  reservoir, 

July  1,  1889,  amount  uuexpended  on  all  items  of  appropriation $437, 128.91 

July  1,  1890,  amount  expended  during  fiscal  year 520. 31 

July  1,  1890,  balance  available 43G, 606.54 

No  estimate  for  further  appropriation  is  submitted.  - 
(See  Appendix  A  A  A  3.) 

4.  Erection  offish-ways  at  Great  Falls, — Plans  and  speciiications  for  a 
new  system  of  fish  ways  are  being  prepared  under  the  supervision  ol 
the  Commissioner  of  Fish  and  Fisheries. 

By  direction  of  the  Secretary  of  War  the  construction  will  be  carried 
on  .under  the  direction  of  the  Commissioner  above  mentioned,  the  engi 
neer  in  charge  being  held  responsible  only  for  the  proper  protection  ol 
the  dam  at  the  Creat  Falls  and  for  the  disbursement  of  the  funds  ap- 
propria  ted. 
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No  work  lias  been  Id  progress  upon  the  fish-ways  dnriug  the  year. 
The  only  expenditare  was  for  a  draughtsman  employed  in  the  office 
of  the  Commissioner  of  Fish  and  Fisherjes  in  July,  1889,  for  four  days. 

July  1, 1889,  amoant  available 130,044.32 

July  1, 1890,  amount  expended  datiog  fiscal  year,  exclusive  of  liabilities 
oatetandiog  July  1,  1889 24.00 

Jaly  1,1890,  balance  available 30,020.:i^ 

No  estimate  for  fnrther  appropriation  is  submitted. 
(See  Appendix  A  A  A  4.) 

IMPROVEMENT  AND  CABB  OP  PUBLIC  BUILDINGS  AND  GROUNDS,  AND 
CiRE  AND  MAINTENANCE  OP  THE  WASHINGTON  MONUMENT,  Ilf  THE 
DISTRICT  OF  COLUMBIA. 

Officer  in  charge, Col.  John  M.  Wilson,  U.  S.  Army,  Lieutenant-Col- 
ouel,  Corps  of  Engineers,  liom  July  1,  1889,  to  September  7, 1889 ;  since 
tliat  date,  Col.  O.  fl.  Ernst,  U.  S.  Army,  Major,  Corps  of  Engineers. 

All  the  necessary  care  for  maintaining  them  in  good  condition  was 
bestowed  upon  the  various  improved  |>aiks,  and  three  of  the  smaller 
reservations  not  hitherto  improved  were  paitially  improved,  as  follows  : 

Beservation  No.  101,  at  the  intersection  of  Maryland  and  Virginia 
avenues,  between  Seventh  and  Ninth  streets,  southwest;  that  portion 
of  the  ground  lying  north  of  the  railway'  tracks  was  graded  and  inclosed 
with  an  iron  post-and-chain  fence. 

Keservation  No.  158,  at  the  intersection  of  New  York  avenue.  First 
aod  U  streets,  northwest,  consisting  of  an  irregular  mound  standing 
some  7  feet  above  the  regular  grades,  was  cut  down  to  a  level  with  the 
sflnouiitiing  street  surfaces. 

Keservation  No.  207,  at  the  intersection  of  North  Carolina  avenue, 
NIqUi  aud  A  streets,  southeast,  was  inclosed  with  an  iron  post-and- 
chalu  fence. 

Id  the  grounds  north  of  the  Executive  Mansion  the  asphalt  walks 
«^t*re  renewed,  and  in  the  Smithsonian  Grounds  1,759  square  yards  of 
iidditional  asphalt  pavement  and  445  square  yards  of  additional  asphalt 
foot  walks  were  constructed,  and  an  asphalt  pavement  covering  an  area 
of  690  square  yards  was  laid  between  the  center  building  and  wings  of 
»he  Army  Medical  Museum. 

The  work  of  improving  the  grounds  around  the  Pension  Building  in 
Judiciary  Square  has  been  well  advanced,  and  in  Reservation  No.  17 
(Garfield  Park)  additional  ground  has  been  graded  for  lawn  surfaces, 
anduew  gutters  and  drain-traps  constructed  and  drain-pipes  laid. 

The  Washington  Monument  received  the  necessary  care,  and  the  im- 
provement of  the  grounds  around  its  base  was  continued  as  far  as 
available  funds  would  i)ermit.  There  were  175,174  visitors  to  the  top 
^Hhe  Monument  during  the  year,  making  a  total  of  297,145  persons 
who  have  made  the  ascent  since  the  shaft  was  opened  to  the  public  in 
^tober,  1888. 

^n  additional  greenhousestructnre  was  erected  in  thenursery  grounds, 
Jinda  large  fountain-basin  with  an  ornamental  stone  coping  was  con- 
strticted  in  the  reservation  at  the  intersection  of  Pennsylvania  avenue 
•*nd  Thirteenth  street,  northwest. 

^  foundation  was  constructed  in  Lafayette  Square  and  a  granite  base 
^^^  platform  set  in  place  thereon,  in  readiness  to  receive  the  pedestal 
'^'  the  statue  of  General  Lafiiyette  and  his  compatriots. 

^  portion  of  the  '4-mch  pipe  conveying  water  from  the  Franklin 
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Square  spring. to  the  Executive  Mansion  was  taken  up  and  replaced 
with  new  pipe,  and  additional  water-pipe  was  also  laid  in  the^  nursery 
grounds. 

Necessary  carpentry,  painting,  plumbing,  and  gas-fitting  repairs  were 
made  in  the  Executive  Mansion,  and  some  new  carpet,  matting,  and 
articles  of  furniture  purchased.  An  electric  fire-alarm  system  was 
introduced  and  facilities  provided  for  extinguishing  fires. 

*  Attention  is  invited  to  the  detailed  report  of  the  officer  in  charge  and 
to  his  estimates  for  the  ensuing  fiscal  year,  as  follows: 

For  improvement  and  care  of  public  baildings  and  f^'onnda $IB6, 037. 20 

For  compensation  of  persons  employed  on  poulio  buildings  and  ^^ands.      54, 280. 00 
For  replacing  the  overhead  system  of  telegraph  wires  with  dnplicate  six- 
conductor  underground  cable,  and  for  care  and  repair  of  existing  lines.      19, 965. 00 
Fur  cont  ingeu  t  and  incidental  expenses  of  public  buildings  and  grounds.  500. 00 

For  care  of  Washington  Monument  and  maintenance  of  ele- 
vator: 

Salaries  of  employes |9,060.00 

Fuel,  light,  contingencies,  etc 3,600.00 

12,660.00 

273,442.20 

(See  Appendix  B  B  B.) 

SURVEY  OP  ROAD  FROM  THE  AQUEDUCT  BRIDGE  TO  MOUNT  VERNON, 

VIRGINIA. 

Lient.  Ool.  Peter  0.  Hains,  Corps  of  Engineers,  in  eharge. 

Congress,  by  act  approved  Febmary  23, 1889,  authorized  tbe  Secre- 
tary of  War  to  cause  surveys  to  be  made  for  a  national  road  from  a 
point  at  or  near  the  Virginia  end  of  the  Aqneduct  Bridge  to  Mount  Ver- 
non, a  report  on  the  same  to  be  made  to  Congress,  together  with  aa 
estimate  of  the  cost  of  bnilding  such  a  road.  Ten  thousand  dollars  was 
appropriated  to  defray  the  expenses  of  the  survey. 

The  work  was  assigned  to  the  charge  of  Lieutenant-Colonel  Hains  ia 
March,  1889,  The  iield  work  of  the  survey  was  commenced  in  May, 
1889,  and  was  completed  about  the  middle  of  September  of  the  same 
year,  when  the  office  work  was  commenced.  The  latter  was  completed 
during  January  of  1890.  Three  principal  routes  were  surveyed,  as  weL! 
as  a  number  of  connecting  lines,  so  that  other  routes  can  be  made  b^ 
combining  parts  of  the  principal  ones.  Under  date  of  January  4,  189(B 
Lieutenant-Colonel  Hains  submitted  a  detailed  report  of  tbe  survey 
a  copy  of  which  is  appended  to  his  annual  report. 

July  1,  1889,  amount  available - |7,473.^ 

July  1,  1H90,  amount  expended  during  fiscal  year,  exclusive  of  liabUitiea 
outstanding  July  1,  1889 , 5,360.'^ 

July  1,1890,  balance 2.112.  * 

Total  cost  of  survey 7,887-  1 

(See  Appendix  C  C  C.) 

SURVEY  OP  THE  NOBTHEBN  AND  NORTHWESTERN  LAKES. 

Survey  mid  location  of  danger  reef  near  mouth  of  Choseberry  Rive- 
north  shore  of  Lake  Superior, — This  dangerous  reef  was  located  an 
plotted  in  October,  1889,  under  the  direction  of  Maj.  James  B.  Qnin^ 
Corps  of  Engineers,  the  officer  in  charge.    It  lies  about  one-half  miW 
from  shore,  is  of  small  area,  and  has  but  12^  feet  of  water  over  it  at  tli 
shoalest  place.    There  is  deep  water  all  around  it.    It  is  a  dangeroo-^ 
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obfitnictiOD  to  vessels  coasting  the  north  shore  of  the  lake,  or  to  those 
whicb  may  be  befogged  and  oat  of  their  coarse. 

The  som  of  $200  was  allotted  for  this  work,  and  the  survey  connected 
with  its  location  cost  $178.^9,  leaving  a  balance  on  hand  of  $21.21. 

(See  Appendix  D  D  D  1.) 

WATEB-LETEL  OBSERVATIONS  FOR  LAKE  ERIE. 

The  officer  in  charge,  Maj.  L.  Cooper  Overman,  Corps  of  Engineers, 
Bobmits  a  report  on .  the  following : 

Tridaily  ol)servation8  at  Erie  and  Cleveland;  elevation  of  the  zero 
of  the  goages  at  Erie  and  Cleveland  above  the  plane  of  reference ;  ele  va- 
atioii  of  the  *^  check  point "  at  Erie  above  plane  of  reference ;  also  a 
ipeeial  report  on  gauges  and  reference  points  pertaining  to  water-levels 
in'his  district. 

(See  Appendix  D  D  D  2.) 
psiirrma  and  distbibution  of  charts  of  the  northern  and 

NORTHWESTERN  LAKES. 

Under  the  sapervision  of  this  office  additions  have  been  made  to  the 
^graved  copper-plates  of  charts  of — 

Uke  Saperior  No6.  2  and  3 ; 
.£agl8  Harbori  Lake  Superior ; 
Straito  of  Mackinac; 

North  end  of  Lake  Michigan ;  ^ 

SoDtli  end  of  Lake  Michigan ; 
North  end  of  Green  Bay ; 
^th  end  of  Green  Bav ; 

Lake  Michigan  coast  cliarte  Nos.  1, 2, 3, 4, 5, 6, 7,  and  9 ; 
I'ftke  Huron: 
Uke  St.  Clair ; 
petroit  River ; 
Uke  Erie; 

Uke  Erie  coast  charts  Nos.  5, 6  and  7 ; 
Sandusky  Bay ; 
Uke  Ontario ; 

Uke  Ontario  coast  charts  Nos.  3  and  4 ; 
8t.  Lawrence  River  No.  4. 
i  chart  of  Erie  Harbor  has  also  been  engraved  and  a  limited  number  printed. 

p  During  the  yeftr  7,460  charts  were  issaed  under  the  supervision  of 
^^I.  0.  M.  Poe,  Corps  of  Engineers,  4,182  of  which  were  sold  at  30  cents 
^^,  and  the  amount,  $1,254.00,  turned  into  the  Treasury. 


^  Owing  to  changes  in  channels,  the  discovery  of  previously  unknown 
^^ngers,  and  the  extension  of  works  of  ri 
^  namber  of  the  charts  require  additions  and  corrections  in  order  to 


river  and  harbor  improvement, 


^^nder  them  of  the  greatest  service.    In  some  cases  limited  surveys  will 
!^^  required  to  obtain  the  requisite  data.    Considering  the  exien^ive 
^  made  of  the  charts  and  their  recognized  value  to  the  lake  marine, 


^^  required  to  obtain  the  requisite  data.  Considering  the  exien^ive 
^^^  made  of  the  charts  and  their  recognized  value  to  the  lake  marine, 
L^is  recommended  that  the  sum  of  $10,000  be  annually  appropriated  for 
r^e purpose  ot  making  the  necessary  surveys  i^nd  for  correcting  the  en- 
^^raved  plates,  in  addition  to  (he  amount  appropriated  for  electrotyping 
^]|be  plates  and  for  chart  printing.  The  recommendations  of  the  past 
^^ars  are  repeated  in  this  respect. 

^^oant  allotted  from  act  approved  March2y  1889 $1,342.91 

^^^y  1,  l^y  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,1889 1,342.91 

looni  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1892    13, 000. 00 

(See  Appendix  D  D  D  3.) 
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0ON8TRUCTION  AND  IMPROVEMENT  OF  ROADS  AND  BRIDGES  IN  TEI.- 

LOWSTONE  NATIONAL  PARK. 

Officers  in  charge,  Maj.  Charles  J.  Alien,  Corps  of  Engineers,  until 
November  14, 1889,  and  since  that  date  Maj.  WUliam  A.  Jones,  Corps 
of  Enginoers ;  Lieut.  William  E.  Graighill,  Corps  of  Engineers,  iinder 
the  immediate  orders  of  the  officer  in  charge.  Division  engineer.  Col. 
O.  M.  Poe,  Corps  of  Engineers. 

The  construction  of  roads  and  bridges  in  the  Yellowstone  National 
Park  was  commenced  in  a  systematic  manner  in  1883,  when  the  direc- 
tion of  the  work  was  placed  in  the  hands  of  an  officer,  of  the  Corps  of 
Engineers.  A  number  of  small  appropriations  had  been  expended  in 
the  endeavor  to  make  it  possible  to  reach  the  main  objects  of  interest; 
access  was  rendered  possible,  but  only  after  a  tiresome  trip,  attended 
with  considerable  danger.  8ince  1883  the  work  has  remained  in  chiArge 
of  the  Engineer  Department. 

At  the  outset  the  engineers  adopted  a  project  which  has  since  been 
followed.    It  embraces  a  belt  line  road,  commencing  at  Gardiner,  on 
the  north  boundary  line  of  the  park ;  thence  to  Mammoth  Hot  Springs; 
thence  to  Upper  Geyser  Basin  via  Norris  Geyser  and  Lower  Geyser 
basins ;  thence  to  the  outlet  of  Yellowstone  Lake,  via  Shoshone  Lake 
and  the  west  arm  of  Yellowstone  Lake,  crossing  the  continental 
divide  of  the  Bocky  Mountains  twice;    thence  to  Yancey's  via  the 
Falls  and  Grand  Canon  of  the  Yellowstone  Biver;   thence  to  Mam- 
moth Hot  Springs,  completing  a  circuit  t>f  about  145  miles.    There  are. 
also  included  in  the  project  a  road  from  the  west  boundary-line  of  the 
park  to  intersect  the  road  along  the  Yellowstone  Eiver  between  th© 
lake  outlet  and  the  Falls  via  Lower  Geyser  Basin ;  a  road  from  Norris 
Geyser  Basin  to  the  Falls  of  the  Yellowstone ;  a  road  from  Yancey's  to 
the  east  line  of  the  park,  and  short  branch  roads  to  points  of  interest, 
comprising  in  all  about  225  miles  of  new  roads  with  necessary  bridges 
and  culverts. 

During  the  past  fiscal  year  3.85  miles  of  new  road  have  been  built  in 
Swan  Lake  Basin,  around  Brick  Yard  Hill,  and  in  the  Gibbon  Cailoa 
on  the  main  line  of  travel  between  Mammoth  Hot  Springs  and  the  gey- 
ser basins,  and  in  the  Grand  Cafion  of  the  Yellowstone  Biver.  Aboat 
one-quarter  (10.9  miles)  of  the  road  from  Upper  Geyser  Basin  to  the 
outlet  of  Yellowstone  Lake  was  opened  up  and  nearly  completed. 
Eleven  trestle  bridges  were  built,  one  bridge  i-epaired,  and  generally 
the  roads  and  important  trails  throughout  the  park  were  repaired  and. 
maintained. 

By  the  close  of  the  year  62.85  miles  of  new  roads  had  been  constructed  ^ 
which,  in  connection  with  parts  of  old  roads  kept  in  condition,  enable<d 
tourists  to  visit  Mammoth  Hot  Springs,  Norris  Geyser  Basin,  ix>iir^&ar 
Geyser  Basin,  and  Upper  Geyser  Basin,  and  the  Falls  and  upper  eim<l 
of  the  Grand  CaQon  of  the  Yellowstone  Biver.  A  commencement  l^fi^d 
been  made  toward  opening  up  the  Shoshone  and  Yellowstone  Lalc^^s 
regions  to  travelers. 

The  dust  nuisance  continues  to  be  a  source  of  annoyance  to  trave1e:Kr8 
over  the  roads.  The  engineer  in  charge  proposes  to  sprinkle  the  wor^^t 
places  and  to  organize  section  crews  for  the  maintenance  of  the  roa^^- 
ways  and  bridges  in  a  manner  similar  to  that  in  vogue  with  railroads— 

Attention  is  invited  to  the  advisability  of  making  appropriations  fic^'r 
this  work,  as  for  rivers  and  harborp,  without  a  time  limit,  the  money  C^<> 
be  expended  under  the  direction  of  the  Secretary  of  War,  and  by  hij 
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to  be  applied  id  carrying  on  the  work,  by  contract  or  otherwise,  as  may 
be  most  economical  and  advantageous  to  the  Government. 

With  the  $150,000  asked  for  the  fiscal  year  ending  Jane  30, 1892,  it 
is  expected  to  bnild  65  miles  of  new  road  toward  the  completion  of  the 
project  and  to  maintain  existing  traveled  roads  throughout  the  park. 

Amount  expended  daring  the  fiscal  year  ending  June  30,  1890,  in- 
dndiog  oatstanding  liabilities,  $50,000. 

Total  amount  expended  ui>on  the  project  since  commencement  of 
work  in  1883  to  June  ^SO,  1890,  including  outstanding  liabilities, 
$184,779.42. 

Joly  1,1889,  amonnt  ayailable $50,000.00 

Jalyl,  1890.  amoant  expended  dnrin  ;  fiscal  year  ezdasive  of 

HabUities  oatstandiog  Jaly  1,  1889 $45,174.87 

jQly  1, 1890,  outstanding  liabilities 4,»25.13 

50,000.00 

Amoant  appropriated  by  aot  of  Aagnst  .10,  1690 75,000.00 

Amount  available  for  tbe  fiscal  year  ending  Jnne  30,  1891 75, 000. 00 

I  AmoQDt  (estimated)  required  for  completion  of  existing  project 260, 000. 00 

)  AmoQut  that  can  be  profitably  expended  in  fisciU  year  ending  Jane  30, 1892  150, 000. 00 

(See  Appendix  E  E  E.) 

MILITARY  AND  OTHES  MAPS. 

The  following  maps  have  been  photolithographed  and  an  edition 
printed : 

Uap of  pierhead  and  balkhead  linen  for  the  east  and  north  shores 
of  Suten  Island^  New  York. 

Map  of  pierhcuMl  and  balkhead  lines  for  the  north  shore  of  Staten 
Island,  New  York,  from  New  Brighton  to  dike  opposite  Elizabethport, 
and  for  the  south  shore  of  Bergen  Neck,  New  Jersey,  from  East  Twenty- 
first  street,  Constable's  Point,  to  First  street,  Bergen  Point. 

Hap  of  pier-head  and  bulkhead  lines  for  the  easterly  shore  of  East 
^iver/fiuttermilk  Channel,  Upper  New  York  Bay,  and  the  shores  of 
Gowauus  Bay. 

Hap  of  pier-head  and  bulkhead  lines  for  the  westerly  shore  of  Hud- 
^  River,  New  Jersey. 

Map  of  pier-head  and  bulkhead  lines  for  the  easterly  shore  of  East 

^*^er,  New  York,  from  Broadway  Ferry,  Brooklyn,  E.  D.,  to  Bavens- 

*^^,  Long  Island. 

j^.Map  of  pier-head  and  bulkhead  lines  for  the  easterly  shore  of  East 

^'Veraiid  Hell  Gate  from  Ravens  wood  to  Lawrence  Point,  Long  Island. 

^  A^^ap  of  pier  head  and  bulkhead- lines  for  the  west  shore  of  Arthur 

^''1,  New  Jersey,  and  the  west  and  south  shores  of  Staten  Island,  New 

^  .^lap  of  pier-head  and  bulkhead  lines  for  the  east  shore  of  Hudson 
l/  ^er  and  the  north  and  west  shores  of  East  Biver ;  also  for  the  west 
^^reof  Hudson. River. 
)    -^iiip  of  pier-head  and  bulkhead  lines  for  the  east,  west,  and  north 

'^resof  Newark  Bay,  New  Jersey. 
,^^Iap  of  easterly  shore  of  East  River,  New  York,  from  Bushwick 
^*^k  to  Grand  Street  Ferry,  Brooklyn,  E.  D.,  showing  changes  in 
^^rhead  line  from  North  First  street  north  and  east  to  the  south  abut- 

^nt  of  bridge  across  Bushwick  Creek  at  Kent  avenue, 
^^ston  Infier  Harbor,  Massachusetts,  from  bridges  to  upper  middle 
^«nnel.    Boston  Harbor  Line  Board,  Sheet  A. 

Boston  Harbor,  Massachusetts.  Map  of  Charles  Biverfrom  Brooklioo 
jijiG  90 23 
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Street  Bridge  to  Charles  River  Bridge.  Boston  Harbor  Line  Boardt 
Sheet  B. 

Boston  Harbor,  Massachusetts.  Dorchester  Bay  and  Neponset  Biver. 
Boston  .Harbor  Line  Board,  Sheet  H. 

Boston  Harbor,  Massachusetts.  Charles  Biver  from  Brookline  Street 
Bridge  to  its  mouth.    Boston  Harbor  Line  Board,  Sheet  L 

Boston  Harbor,  Massachusetts.  Charles  Biver  from  Brookline  Street 
Bridge  to  Market  Street  Bridge.    Boston  Harbor  Line  Board,  Sheet  K* 

Chart  of  entrance  to  the  Columbia  Hiver,  1889. 

Outline  map  of  the  United  States  and  Territories,  showing  the  ton- 
nage of  the  navigable  rivers  of  the  United  States. 


MAPS  OF  BATTLE-FIELDS. 


An  edition  of  1,100  copies  of  each  sheet  has  been  photolithographed 
and  published  of  the  following  maps  of  battle-fields : 


Army  of  the  Camberland,  operations  of. 

Atlanta. 

Atlanta  campaign,  sheets  1, 2, 3,  4,  and  5. 

Big  Black  River  Bridge. 

Bull  Run,  Va. 

Belmont,  Mo. 

Chattanooga. 

Charleston. 

Cambe^land  Gap. 

Carnlfez  Ferry. 

Cincinnati,  Covington,  and  Newport. 

Central  Virginia,sno  wing  General  Grant's 
campaigns  and  marches. 

Drainsville,  Va. 

Franklin. 

Fort  Henry. 

Fort  Donelson. 

Forts  Henry  and  Donelson,  country  be- 
tween. 

Fort  Sumter  at  the  time  of  its  capture. 

The  following  battle-field  maps  are  printed  in  this  office  to  meet  di 
mands  as  made : 


Five  Forks. 

Ganley  Bridge,  Ticinity  of. 

Gettysburgh  to  Appomattox  C.  H. 

Ink  a. 

Island  No.  10  and  New  Madrid. 

Knozville. 

Logan's  Cross- Roads. 

Milliken's  Bend  to  Jackson. 

Port  Hudson  and  vicinity. 

Pea  Ridge. 

PerryvilTe. 

Peninsula  campaign,  sheets  1,  2,  and  3. 

RoanojLe  Island. 

Savannah,  defenses  of. 

Spanish  Fort. 

Willi amsport,  Hagerstown,  and  FaUini^ 

waters. 
Williamsburg. 
Yorktown,  siege  of. 


Antietam. 

Appomattox  C.  H. 

Bermuda  Hundred. 

Chancellor  ville. 

Cold  Harbor. 

Fredericksburgh. 

Gettysburgh.    3  sheets. 

Harper's  Ferry. 

High  Bridge  and  Farmville. 

Jetersville  and  Sailors  Creek. 

North  Anna. 

Petersburgh  and  Five  Forks. 

Richmond. 


Spottsylvania  C.  H. 

South  Mountain. 

Totopotomy. 

The  Wilderness. 

Atlanta  Campaign.    Index  sheet. 

Blakely. 

Fort  Fisher. 

Fort  Fisher  and  vicinity. 

Nashville. 

Shiloh. 

General  Sherman's  marches. 

Vicksburg. 


BEOONNAISSANCES  AND  EXPLOBATIONB. 

The  following  officers  have  been  on  duty  at  the  headquarters  of  the 
military  divisions  and  departments,  engaged  in  preparing  such  ma| 
and  making  snch  sarveys  as  were  reqaired  by  their  respective  oom- 
manding  officers : 

Maj.  Garrett  J.  Ly decker,  Corps  of  Engineers,  at  headqaarters 
partment  of  the  Columbia,  from  Angast  14,  1889,  " 

Capt.  William  L.  Marshall,  Corps  of  Engineers,  at  headqaartera^ 
I>i>ii8ioxi  of  the  Missouri. 
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Lieat.  Charles  A.  Wordeii,  Seveuth  U.  S.  Infantry,  at  headquarters 
Departmeot  of  the  Platte,  from  Aagost  21,  1889. 

Lieut  James  £.  Uancie,  First  U.  S.  Artillery,  at  headquarters  Divis- 
ion of  the  Pacific. 

Maj.  Garrett  J.  Lydecker,  engineer  officer,  Department  of  the  Colum- 
~  bia,  reports  that  operations  inclnded  resarvey  of  Fort  Walla  Walla 
military  reservation,  examination  of  the  Spokane  Biver  from  Fort 
Sherman  to  Post  Falls,  and  examination  of  the  Gig  Harbor  military 
reservation.  Surveys  were  made  at  the  Vancouver  military  reserva- 
tion, having  reference  to  the  location  of  roads  and  fences,  and  the  prepa- 
ration and  introdaction  of  a  system  of  sewage  dis[>osal,  and  irrigation 
ofpostgsurdens.  Maps,  tracings,  and  solar  prints  have  been  prepared 
and  issued  as  required  for  official  purposes,  and  additions  have  been 
made  to  the  department  map  and  to  the  map  of  Alaska  as  new  informa- 
tion became  available. 

(SeeAppendixFFFl.) 

Capt  William  L.  Marshall,  engineer  officer.  Division  of  the  Missouri, 

Imports  that  there  has  been  no  field  work  in  progress  during  the  year. 

Tbeoffice  work  has  consisted  in  collecting,  compiling,  and  plotting" geo- 

i^f^phical  information  for  the  improvement  of  existing  maps ;  in  making 

Inactions  and  enlargements,  and  fac-simile  copies  and  tracings  of  maps 

^^ military  and  Indian  reservations,  posts,  scouts,  reconnaissances,  etc., 

j|Of  use  at  those  headquarters  and  elsewhere  in  the  division,  for  file  and 

forwarding.    During  the  year  monthly  reports  of  operations  have  been 

^^ived  from  the  engineer  officers  of  the  departments  included  in  the 

^^vision.    Besides  these  reports  these  officers  are  required  to  forward 

^^cb  special  reports  and  maps  of  work  don  3  as  may  be  useful  to  the 

'^^^OF'general  commanding  the  division. 

(See  Appendix  F  F  F  2.) 

laeat.  Gharles  A.  Worden,  Seventh  United  States  Infantry,  acting 
^^^neer  officer  Department  of  the  Platte,  has  made  a  report,  with  map, 
j5^  proposed  improvements  in  the  water  and  sewer  systems  at  Fort 
^^^uglas,  Utah,  besides  numerous  maps,  plans,  drawings,  tracings,  and 
^^e  prints. 

( See  Appendix  F  F  F  3.) 

Xieut.  James  £.  Runcie,  First  United  States  Artillery,  acting  engi- 
r!^«r  officer  Division  of  the  Pacific,  has  made  reports  on  the  title  of  the 
!r  ^ited  States  to  the  military  reservations  on  Puget  Sound  and  the  de- 
l^^ses  to  entrance  to  Admiralty  Inlet,  and  on  title  to  Peninsular  Island, 
?^«n  Francisco  Bay ;  surveyed  and  laid  out  known  distance  and  skir- 
mish ranges  for  the  division  rifle  competition  at  Santa  Cruz,  Cal. ; 
^^rveyed  Lombard  street  as  proposed  to  be  graded  between  Presidio 
^^^d  Fort  Mason,  and  surveyed  additions  to  and  alterations  in  roads 
^^d  buildings  at  Fort  Mason,  and  also  made  numerous  maps,  plans, 
^i^wings,  tracings,  and  blue  prints. 

(See  Appendix  F  F  F  4.) 

^TDIATE  FOB  AMOITNT  BEQIHRED    FOB  SUBVBYS  AND    BEGONNAIS- 
SANOES  IN  MILITABT  DIVISIONS  AND  DEPAm^MENTS. 

For  military  surveys  and  reconnaissances  and  surveys  of  military 
^^rvations  by  the  engineer  officers  attached  to  the  several  headquar- 
^of  military  divisions  and  departments,  being  an  average  of  $1,666.66 
for  each  of  uine  military  divisions  and  departments  west  of  th^  M.\&« 
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8i88ip]u  Eiver,  $15,000 ;  for  publication  of  maps  for  use  of  the  War  De- 
partment, inclusive  of  war  maps,  $10,000;  total,  $25,000. 

Attention  is  specially  invited  to  this  estimate  for  appropriation  and 
to  the  important  uses  for  which  it  is  intended. 

At  the  headquarters  of  the  military  departments  west  of  the  Missis- 
sippi River  there  are  stationed  officers  of  the  Corps  of  Engineers,  or 
other  officers  detailed  to  act,  whose  duty  it  is  to  make  reconnaissances 
for  military  purposes,  to  make  such  surveys  and  prepare  such  maps  as 
may  be  required  by  their  respective  commanding  officers.  In  recent 
years  no  appropriations  have  been  made  for  these  pnriK>ses,  and,  conse- 
quently, these  officers  have  been  very  much  cramped  from  lack  of  the 
necessary  means,  and  tbe  usefulness  of  their  offices  has  been  very  much 
reduced  in  consequence.  The  maps  of  these  departments  are  constantly 
in  need  of  revisions  and  additions,  which  the  officers  make  so  far  as  pos- 
sible, but  with  no  means  even  for  the  purchase  of  paper  their  efforts  are 
limited  in  results. 

Paragraph  383  of  the  Army  Regulations  requires  that  the  command- 
ing officer  of  each  post  where  there  are  fixed  batteries  bearing  upon  a 
channel  will  call  upon  the  Engineer  Department  for  accurate  charts 
showing  the  soundings  to  the  extent  of  the  ranges  of  the  guns.  Galls 
upon  this  department  to  perform  its  duty  under  this  regulation  can  not 
be  honored  from  lack  of-  means. 

Maps  of  certain  military  departments  are  now  being  prepared,  and 
should  be  published. 

Interest  in  the  war  maps  published  by  this  office  and  republished  by 
virtue  of  the  sundry  civil  act  of  March  2, 1889,  continues  very  active. 
Of  the  1,100  copies  of  each  map  printed  under  the  act  alluded  to  about 
three-fourths  have  been  distributed,  mainly  at  the  request  of  members 
of  Congress,  and  the  demand  bids  fair  to  exhaust  those  not  printed  in 
this  office  (47  sheets)  at  nn  early  day. 

Besides  all  this,  there  is  much  information  in  this  office  relative  to  mili- 
tary geography  which  could  with  liitle  expense  be  made  available  for 
the  information  of  officers  of  tbe  Army;  for  instance,  there  arc  on  tbe 
office  files  detailed  maps  of  regions  of  Europe  which  may  become  at  an 
early  day  the  theaters  of  war,  and  it  would  be  of  great  advantage  to  tbe 
service  if  such  information  as  these  maps  give  could  be  made  available 
for  the  study  of  officers,  especially  on  the  outbreak  of  hostilities.  Were 
the  means  provided,  this  office  would  be  glad  to.  compile  and  to  dissem- 
inate tho  information  op  its  files. 

It  is  the  policy  of  this  country  to  keei^  a  standing  army  small  in  num- 
bers, but  it  is  its  expectation  that  it  should  be  a  highly  instructed  one, 
and  a  small  outlay  as  here  referred  to  will  be  conducive  to  that  end. 

Applications  from  officers  of  the  Army  have  been  received  for  maps  of 
certain  regions  of  Europe,  and  it  was  with  great  regret  that  this  office 
could  not  render  this  assistance  to  officers  desirous  of  improving  them- 
selves professionally,  especially  when  the  material  was  on  its  files. 

OFFICE  OF  TUE   CHIEF  OF  ENGINEERS. 

During  the  fiscal  year  ending  June  30,  1890,  the  following-named 
officers  were  in  charge  of  the  several  divisions  of  the  office  of  the  Ohief 
of  Engineers : 

First  Division. — Fortifications  and  Surveys  relating  thereto — Arma- 
ment of  Fortifi^cations — Sites  for  Engineer  Defenses — Boards  of  Engineers 
for  Defenses — Public  Buildings  and  Grounds  and  Washin<jton  Agtiedvcf. 

Second  Division.-— -BaWa/ioi*  of  Enfjineers— Engineer  SchoolofAppH' 
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eatiam  amd  Engineer  Depot  and  Post^Professumal  Papers  and  Infarma- 
Uan-^Pereannel^Orderg — Military  Reservations— Land  Files. 

Gapt.  Clinton  6.  Sears  until  June  9, 1£>90,  since  which  date  Gapt. 
John  O.  D.  Ejiight 

Third  Y^v^vsiois^.— Improvement  of  Rivers  and  Harbors  and  Surveys 
reiaiing  thereto-Sridffing  Navigable  Waters  of  the  United  States-^The 
removal  of  Wrecks  Obstructing  Navigation. 

Maj.  Henry  M.  Adams. 

Fourth  J>rnBioix.— Accounts  for  J)isbursements^OontractS'--'Returns 

of  Engineer  Property  and  Instruments-^Application  for  Remittances — 
Appropriations  and  Estimates-^-Blank  Forms. 

Fifth  Division. — Survey  of  the  LaJces-^Explorations  and  Surveys— 
Seeonnaissances — Maps — Instruments-^Claims, 
Gapt  Thomas  Turtle. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen^  Chief  of  Engineers. 
Hon.  Bbdfield  Proctor, 

Secretary  of  War. 


STATEBiENT  SHOWING  THE  RANK  AND  THE  DUTIES  OF  OFFICERS  OF 
THE  CORPS  OF  ENGINEERS  DURING  THE  FISCAL  TEAR  ENDING  JUNE 

30,  1890. 


RANK  AND  NAICB. 


DUnifiS. 


BRIOADIEK-aENERAL 

AND  CHIEF  OF 

ENGINEERS. 

Thomas  Lincoln  Casey 


COLONELS. 


George  H.  MendelL 


Henry  L.  Abbot 

Bvt.  Brig.  General. 


WiUiamP.  Craighill., 


In  command  of  tbe  Corps  of  Engineers  and  in  obarge  of  the 
'  Euffineer  Department.  Charged  with  the  sapenrisioa  of 
snch  matters  connected  with  constraction  of  jetties  and 
other  works  at  South  Pass,  Mississippi  River,  as  require 
the  action  of  the  Secretary  of  War.  In  charge  of  the  con- 
struction of  the  building  for  Library  of  Congress  under 
act  of  October  2,  1888.  Member  of  the  Light-House 
Board. 


Division  Engineer  of  the  Pacific  Division.  Member  of  The 
Board  of  Engineers  when  it  is  acting  upon  matters  per- 
taining to  the  defensive  works  of  the  Pacific  Coast.  In 
charge  of  the  defensive  works  at  Aloatraz  Island,  at  Lime 
Point,  Fort  Winfield  Scott,  and  Battery  at  Fort  Mason,  in 
San  Francisco  Bay ;  and  of  the  Battery  at  San  Diego,  Cal. 
In  charge  of  constraction  of  a  torpedo-shed  at  YerbaBnena 
Island,  San  Francisco  Harbor,  Cal.  In  charge  of  the  im- 
provement of  Oakland  Harbor  and  of  Napa  River,  Cal. 
In  charge  of  survey  of  San  Francisco  Harbor,  San  Pablo 
and  Suisun  bays,  Strait  of  Carqninez  and  months  of  San 
Joaqnin  and  Sacramento  rivers,  Cal.  To  investigate 
causes  tending  to  decrease  depth  of  water  and  diminish 
the  commercial  value  of  San  Francisco  Harbor.  Member 
of  Boards  of  Engineer  Officers  on  obstructions  to  naviga- 
tion in  the  Columbia  River  at  Tbe  Dalles  and  Celilo  Falls^ 
and  at  Three  and  Ten  Mile  Rapids;  on  improvement  of 
Coos  Bay,  Oregon,  and  to  establish  the  harbor  lines  of  San 
Francisco  and  San  Diego  harbors  and  adjacent  waters, 
Cal. ;  and  to  consider  and  report  on  the  subject  of  the 
harbor  lines  at  Astoria  Harbor,  Oregon. 

Division  Engineer  of  the  Northeast  Division.  Member  and 
President  of  Tbe  Board  of  Engineers.  In  charge  of  certain 
experiments  with  Torpedoes.  Member  of  Board  of  Ord- 
nance and  Fortification.  Member  of  Boards  of  Engineer 
Offlcers  to  consider  tbe  ftiatter  of  the  harbor  lines  of  the 
port  of  Boston ;  to  establish  the  harbor  lines  of  New  York 
Harbor  and  its  adjacent  waters ;  on  further  improvement 
of  the  harbor  of  Key  West,  Fla. :  on  brid^  across  the 
Charles  River,  owned  or  controUea  by  the  cities  of  Boston 
and  Cambridge ;  to  investigate  and  report  upon  the  alleged 
obstruction  of  navigation  by  certain  bridges  over  the  Har- 
lem River,  N.  Y. ;  and  for  the  examination  of  certain 
named  officers  of  the  Corps  of  Engineers  with  view  t6 
their  promotion. 

Division  Engineer  of  tbe  Southeast  Division.  In  charge  of 
the  defensive  works  at  Forts  Carroll  and  McHenry,  Mlti- 
more,  Md.  In  charge  of  the  improvement  of  the  harbor 
at  Baltimore,  Md.  hi  chari^e  of  tbe  improvement  of  James 
River,  Va.,  and  New  River,  Va.  and  W.  Va.,  and  Oanley, 
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RAHK  AVD  KAXX. 


DUTIES. 


OOLOKKLB. 

(oottiinoed.) 


Cyrns  B.  Coowtock  .., 
Bvt,  Brig.  Oe»ermh 


OrlAndo  M.  Poe 

Bvt.  Brig.  Omteral. 


Great  Kanawha,  and  Elk  rivers,  W.Va.  Member  of  Boards 
of  Engineer  Officers  on  obstrnctions  to  navigation  in  the 
Colnmbia  River  at  The  Dalles  and  Celilo  l^alls  and  at 
Three  and  Ten  Mile  Rapids;  to  establish  the  harbor  lines 
of  New  York  Harbor  and  its  ac^jacent  waters ;  of  the  Port 

•    of  Philadelphia ;  and  of  Norfolk  and  Portsmouth  harbors 

*  and  their  adjacent  waters;  to  consider  and  report  upon 
the  subject  of  harbor  lines  in  James  River  from  Richmond 
to  City  Point,  Va.;  to  establish  the  harbor  lines  of  Fer- 
nandina  Harbor,  Fla.;  and  to  examine  and  report  upon 
plans  for  a  bridge  proposed  to  be  buflt  acros»  Great  Ka- 
nawa  River  at  Charleston,  W.  Va.  Member  of  the  Light- 
Honse  Board. 

Division  Engineer  of  the  Southwest  Division.  Member  of 
The  Boaruof  Engi  neers.  Member  of  Board  of  Visitors  for 
Engineer  School  of  Application  at  Willets  Point,  N.  Y. 
Member  and  President  of  the  Mississippi  River  Commis- 
sion, created  by  act  of  Congress  approved  June  2Bf  1879. 
Member  of  Boards  of  En^irineer  Officers  to  establish  the 
harbor  lines  of  New  York  Harbor  and  its  adjacent  waters ; 
to  establish  the  harbor  lines  of  the  port  of  Philadelphia ; 
on  the  proposed  bridge  across  the  Ohio  River  between 
Jefferson ville,  Ind., and  Louisville,  Ky.;  to  consider  and 
report  upon  Senate  Bills  Nos.  3901  and  3980,  Fiftieth  Con- 
gress, second  session  (bridge  across  Mississippi  River 
at  New  Orleans,  La. ) ;  to  investigate  and  report  upon  the 
alleged  obstruction  of  navigation  by  certain  bridges  over 
the  Harlem  River,  N.  Y.:  to  consider  and  report  upon  the 
terms  of  H.  R.  10437,  Fifty-first  Congress,  first  session, 
(bridge  proposed  to  be  built  over  Mississippi  River  at 
New  Orleans,  La.);  and  for  the  examination  of  certain 
named  officers  of  the  Corps  of  Engineers  with  view  to 
their  promotion. 

Division  Engineer  of  the  Northwest  Division.  In  charge  of 
the  defensive  works  at  Fort  Wayne,  Mich.  In  charge  of 
the  improvement  of  the  harbors  at  Cheboygan,  An  Sable, 
and  at  Thunder  Bay ;  harbor  of  reflige  at  Sand  Beach ; 
of  the  St  Mary's  River,  at  the  Falls;  of  the  St.  Clair 
Flats  Ship-Caual;  and  of  the  rivers  Detroit,  Saginaw, 
Clinton,  and  Rouge,  and  mouth  of  Black  River,  Mich., 
and  Hay  Lake  Channel  of  the  St.  Mary's  River  ;  construc- 
tion of  dry-dock,  St.  Mary's  Falls  Canal,  and  of  dredg- 
ing at  Grosse  Pointe  Channel.  In  charge  of  St.  Clair  FlaU 
Smp-Canal  and  St.  Mary's  Falls  Canal,  Mich.  In  charge 
of  issuing  charts  of  Northern  and  Northwestern  Lakes, 
and  of  water-level  observations  on  Lake  Huron.  In 
charge  of  survey  of  Detroit  River  at  Gross  Point,  Mich. 
To  supervise  and  personally  examine  the  construction  of 
bridge  across  the  west  channel  of  the  Detroit  River  to 
connect  Belle  Isle  Park  with  the  mainland,  and  to  super- 
vise the  construction  of  embankment  dam  on  the  Rapids 
of  the  St.  Mary's  River,  between  the  mainland  and  Island 
No.  3 ;  the  work  of  making  sewer  outlet  through  United 
States  Canal  pier  at  foot  of  River  street,  Sault  Ste.  Marie, 
Mich.;  and  the  work  of  making  connection  with  the  St. 
Mwy's  Falls  Ship-Canal,  for  the  purpose  of  flushing  the 
city  sowers  at  Sault  Ste.  Marie,  Mich.  Member  of  Boards 
of  Engineer  Officers  on  bridge  across  and  on  tnnneling  the 
Detroit  River  at  Detroit,  Mich.;  and  to  consider  and  le- 
port  npon  proposed  dam  at  Lock  No.  1,  Cumberland 
River. 


360        REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARHT. 
Statementshotoing  rank  and  duties  ofoffit  ers  of  Coy^^s  of  Engineers — ^Cont^d. 


RANK  AND  NAMB. 


DUTUBS. 


OOLONBL8. 

(oontinned.) 
David  C.  Honstoii 


UBUTBNANT-COLONSUB. 

George  H.  Elliot 


Henry  M.  Robert 


William  E.  Merrill. 
Bvt.  Col&nel 


Member  of  The  Board  of  Engi  Deers.  In  charge  of  the  defen- 
sive  works  at  Forts  Griswold,  Tmnibnll,  and  Hale,  Conn., 
Lafayette,  Columbns,  Woo<l,  Wadswortb,  andTompkina, 
and  its  batteries,  N.  Y. ;  Castle  Williams,  Sonth  Battery, 
new  Barbette  Battei'y  at  Governor's  Island,  N.  Y. ;  of  sea- 
wall at  same ;  of  sea-wall  and  embankment  at  David's  Is- 
land, N.  Y.,  and  of  permiEment  platforms  for  modem  casnon 
of  large  call  ber.  In  charge  of  the  i  mpro  vement  of  the  har- 
bors of  New  Ijondon,  Clinton,  New  Haven,  Milford,  Bridge- 
port, Black  Rock,  Stamford,  Norwalk,  Five  Mile  River, 
Conn.,  and  Greenport,  Port  Chester,  new  Rochelle,  Olen 
Cove,  and  of  Echo  Harbor,  N.  Y.,  and  of  the  eonatrnction 
of  breakwater  at  New  Haven,  Conn.  In  charge  of  the 
improvement  of  the  rivers  Housatonic  and  Thames,  Conn., 
Connecticut,  Mass.  and  Conn.,  Flushing  Bay,  and  East 
Chester  Creek,  N.  Y.  In  charge  of  snrvey  of  Larch  moot 
Harbor  and  of  Brown's  Creek,  N.  Y.  In  charge  of  removal 
of  the  remaining  pieces,  of  wreck  of  steamer  Bay  Midge 
iVom  channel  leading  to  Hempstead  Harbor,  N,  Y.  Mem- 
ber of  Boards  of  Engineer  Officers  to  establisli  the  harbor 
lines  of  New  York  Harbor  and  its  a«1jacent  waters,  and 
ta establish  the  harbor  lines  in  Stamford  Harbor,  Conn., 
and  for  the  examination  of  certain-named  officers  of  the 
Corps  of  Engineers  with  view  to  their  promotion.  Mem- 
ber of  Board  of  Visitors  for  Engineer  School  of  Applica- 
tion at  Willets  Point,  N.  Y. 


In  charge  of  the  Washington  Aqnednct;  increasing  water 
snpply  of  the  city  of  Washington ;  and  of  the  disbursement 
of  the  funds  pertaining  to  the  erection  offish-ways  at  Great 
Falls  of  the  Potomac.  Member  of  Board  of  Engineer 
Officers  to  consider  the  snbject  of  laying  the  new  4ti-inch 
main  on  the  Canal  road,  Washington,  D.  C. 

In  charge  of  the  defensive  works  at  FOrt  Miffiin,  Pa. ;  Fort 
Delaware,  and  fort  opposite  Fort  Delaware,  l)el. :  at 
Finn's  Point,  and  site  for  defenses  at  Red  Bank,  N.  J. 
In  charge  of  the  improvement  of  the  harbors  at  Phila- 
delphia and  Delaware  Breakwater;  ice  harbors  atMarcna 
Hook,  Pa.,  and  the  head  of  Delaware  Bay ;  of  the  Schuvl- 
kill  River,  Pa. ;  Delaware  River,  from  Trenton  to  it» 
mouth,  and  Mantua  Creek,  N.  J.,  and  of  the  construc- 
tion of  pier  near  Lewen,  Del.  In  charge  of  snrvey  of 
AUoway  Creek,  N.  J.  lu  charge  of  removal  of  wreck  of 
bark  Fatriot,  lying  at  Delaware  Breakwater  Harbor,  and 
of  wrecks  of  coal- barges  TonatraNda,  Wallace^  CaHlda,  and 
St.  Cloud,  and  of  bark  II  SaliHttore,  in  Delaware  Bay. 
Member  of  Boards  of  Engineer  Officers  to  establish  the 
harbor  lines  of  the  Port  of  Philadelphia,  and  on  **  Surveys 
for  Deep-water  Harbor,  Gulf  of  Mexico."  Detached: 
Engineer  Commissioner  of  the  District  of  Colombia. 

In  charge  of  the  improvement  of  the  Ohio  River,  Mononga- 
hela  River,  W.  Va.,  Allegheny  River,  Pa.,  and  of  the 
Muskingum  River,  Ohio.  In  charge  of  the  constmctioo 
of  harbor  of  refuge  at  mouth  of  Muskingum  River  and 
of  a  dam  at  Kerr's  Island,  Pa.  In  charge  of  removal  of 
wrecks  of  a  barge  and  of  a  coal- boat  in  the  Ohio  River  at 
Dogham  Bar  and  near  Proctorville,  Ohio,  respectively. 
To  exercise  supervision  over  the  construction  of  bridgea 
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BAIIK  AKO  KAin. 


Dunxft. 


UXiri'lCM  ▲NT-COLOMSLB 

(coBtimied.) 


John  M .  Wilflon 

Bvi.  CoUmsl, 
Sx-^Jgicio  Colomel  of  En- 


Jol&n  W.  Barlow. 


C. 


across  Ohio  River  at  Cairo ;  between  Cincinnati  and  New- 
port ;  near  Ceredo,  W.  Va. ;  at  Wheeling,  W.  Va. ;  ^ 
tween  Wheeling,  W.  Va.,  and  Martin's  Ferry,  Ohio ;  near 
the  mouth  of  Cork's  Run,  in  Allegheny  County,  Pa.,  and 
over  Mnskingnm  River,  at  Stockport ;  at  Zanesville,  and 
above  the  mouth  of  Brush  Creek,  Ohio.    To  supervise 

-  the  laying  of  a  nipe  by  the  American  Encaustic  Tiling 
Company  throngii  the  land  of  the  United  States  along  the 
bank  of  the  canal  from  Second  to  Hughes  street,  Zanes- 
ville, Ohio.  Member  of  Boards  of  Engineer  Officers  on 
improvement  of  Indiana  Chute  and  the  Falls  of  the  Ohio 
at  the  head  of  the  Lonisville  and  Portland  Canal ;  to  con- 
sider and  report  upon  proposed  dam  at  Lock  No.  1,  Cum- 
berland River,  and  to  examine  and  report  upon  the  plans 
for  bridge  across  the  Ohio  River  at  Ceredo,  W.  Va.  En- 
gineer fx>urteenth  Light-house  District.  Representative 
of  the  Corps  of  Engineers  to  the  Congress  of  Engineers 
in  Paris,  France. 

In  charge  of  Public  Buildings  and  Grounds  in  the  District 
of  Columbia,  with  the  rank  of  Colonel.  In  charge  of  the 
Washington  Aqueduct;  iucreasing  water  sapply  of  the 
city  of  Washiugtou,  and  the  erection  of  fish-ways  at 
Great  Falls  of  the  Potomac  River.  In  charge  of  the  im- 
provements over  the  grave  of  Thomas  Jefferson  at  Monti- 
cello,  Va.,  and  of  the  erection  of  a  monument  to  mark  the 
birth-place  of  George  Washington.  In  char^  of  the  com- 
pletion, care,  and  maintenance  of  the  Washington  Monu- 
ment. Member  of  the  Light- house  Board.  Detached; 
Superintendent  of  the  Military  Academy. 

In  cnarge  of  the  improvement  of  the  rivers  Tennessee, 
Tenn.,  Ala.,  and  Ky.;  Cumberland  above  and  below  Nash- 
ville, Ky.  and  Tenn.  ;  Hiawassee,  Caney  Fork,  French 
Broad,  and  Clinch,  Tenn.,  and  South  Fork  of  the  Cumber- 
land, Ky.  In  charge  of  survey  of  Lower  Cumberland 
River  from  Nashville  to  mouth,  Tenn.  To  exercise  super- 
vision over  the  construction  of  bridges  across  the  Tennes- 
see River  at  or  near  Chattanooga ;  at  Knoxville,  and  at 
Perryville,  and  of  bridge  across  the  Caney  Fork  River 
between  Smith  and  Putnam  counties,  Tenn.  Member  of 
Boards  of  Engineer  Officers  to  consider  and  report  upon 
proposed  dam  at  Lock  No.  1,  Cumberland  River,  ana  to 
examine  and  report  what  changes  and  additions  are  re- 
quired in  the  Muscle  Shoals  canal  system. 

In  charge  of  the  defensive  works  at  Forts  Foote  and  Wash- 
ington, Md.,  Wool  and  Monroe,  Va.  In  charge  of  the  im- 
provement of  the  Potomac  River  at  Washington,  D.  C, 
the  establishment  of  the  harbor  lines^  and  the  raising  of 
the  river  flats.  In  charge  of  the  construction  of  bridge 
across  the  Eastern  Br^ch  of  Potomac  River,  D.  C. ;  of 
bridge  across  Mill  Creek;  of  a  new  wharf  and  of  the  sew- 
erage system  at  Fort  Monroe,  Va.  In  charge  of  survey 
of  a  road  from  the  Aqnednct  Bridge  to  Mount  Vernon.  To 
submit  a  project  for  improving  the  Shenandoah  River,  W. 
Va.  To  report  upon  Senate  resolution  of  February  20, 
1890,  calling  for  exan'ination  and  report,  with  estimate 
of  cost,  as  to  most  suitable  kind  of  bridge  across  the  Poto- 
mac River  from  Washington  to  Arlington.  Member  of 
Boards  of  Engineer  Officers  on  further  improvement  of  the 
harbor  of  Key  West,  Fla. ;  to  establish  the  harbor  lines 
of  Norfolk  and  Portauionth  harbors  and  their  adjacent 
waters ;  to  consider  and  report  upon  the  sub^Qot  oi  \i%T- 
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lUNK  AND  NAMK. 


UEUTBNANT-GOLOiaeLS. 

(continued.) 


George  L.  Gillespie  ^, 


Charles  R.  Suter. 


Dunxa. 


bor  lines  in  James  River  from  Richmond  to  City  .Point, 
Va.,  and  to  consider  the  snbjectof  layinff  the  new  48'iuch 
main  on  the  Canal  road,  Washington,  D.  C.  Member  of 
The  Boar^l  of  Engineers  while  the  defenses  of  Washington 
are  under  consideration. 

Member  of  The  Board  of  En^oeers.  In  charge  of  the  de- 
fensive works  at  Forts  Hamilton  and  Lafayette,  N.  Y  ,  and 
Fort  at  Sandy  Hook,  N.  J.  In  charge  of  the  improvement 
of  the  harbors  of  New  York,  Rondont,  and  Bangertiea.  N.  Y. 
In  charge  of  the  improvement  of  the  Hndson  ana  Har- 
lem rivers,  N.  Y. ;  Raritan  Bay,  N.  J. ;  channel  in  Gow- 
anns  Bay  and  Biittermi])L  Channel ;  deepening  Gedney's 
Channel  and  Newtown  Creek  and  Bay,  N.  Y.  In  charge 
of  resnrvey  of  public  land  at  Sandy  Hook,  N.  J.,  and  of 
survey  of  Bush  wick  Creek;  Wappinger's  Creek,  from 
WappingeHs  Falls  to  its  month,  and  of  East  River,  with 
view  to  the  removal  of  a  ledge  of  rocks  in  the  same,  from 
foot  of  Broome  street  to  the  foot  of  Twenty-third  street, 
in  New  York  City,  N.^Y.  In  charge  of  removal  of  wreck 
of  steam-ship  Atlas  from  the  Hudson  River  at  New  York 
City.  In  charge  of  the  removal  of  obstructions  in  East  River 
and  Hell  Gate,  N.  Y.  To  exercise  supervision  over  con- 
struction of  proposed  bridge  across  the  East  River  between 
the  city  of  New  York  and  Long  Island.  To  supervise  the 
work  of  making  an  opening  in  the  United  States  dike 
on  the  rifjfht  bank  of  the  Hndson  River.  Member  of 
Board  of  Visitors  for  Engineer  School  of  Application  at 
Willets  Point,  N.  Y.  Member  of  Boards  of  Engineer  Offi- 
cers to  consider  the  matter  of  the  harbor  lines  of  the  port 
of  Boston  ;  to  establish  the  harbor  lines  of  New  York  Har- 
bor and  its  adjacent  waters ;  on  '*  surveys  for  Deep- Water 
Harbor,  Gulf  of  Mexico;"  for  the  examination  of  certain 
officers  of  the  Corps  of  Engineers  with  view  to  their  pro- 
motion ;  to  establish  the  harbor  lines  in  Stamford  Harbor : 
on  bridges  across  the-  Charles  River  owned  or  controlled 
by  the  cities  of  Boston  and  Cambridge;  and  to  investi- 
gate and  report  upmi  the  alleged  obstrnctiou  of  naviga- 
tion by  certain  bridges  over  the  Harlem  River,  N.  Y. 

Member  of  the  Mississippi  River  Commission  created  by 
act  of  Congress  approved  June  28,  1879.  Member  and 
president  of  the  Missouri  River  Commission  created  by 
act  of  Congress  approved  July  5,  1884.  To  exercise  snper- 
vision  over  the  construction  of  two  bridges  across  the  Mis- 
souri River  at  or  near  Sioux  Cit3%  Iowa;  and  of  bridges 
opposite  to  or  within  the  corporate  limits  of  Nebraska  City, 
Nebr.;  at  or  near  Nebraska  City,  Nebr. ;  at  Omaha,  Nebr. ; 
between  the  cities  of  Omaha,  Nebr., and  Council  Blnfiis, 
Iowa;  between  Kansas  City  and  Sibley,  Mo.;  between 
Leavenworth,  Kans.,  and  Platte  County,  Mo. ;  between 
Clay  and  Jackson  counties;  and  between  SVCharlesand  the 
mouth  of  M  issonri  River,  Mo.  Member  of  Boards  of  Engi- 
neer Officers  on  the  proposed  bridge  across  the  Ohio  River 
between  Jeffersonville,  Ind.,  and  Louisville,  Ky.;  on  bridge 
across  the  Mississippi  River  at  La  Crosse,  Wis.;  to  oonaider 
and  report  upon  bridge  across  the  Missouri  River  at  Clin- 
ton, Iowa  ;  and  to  consider  and  report  upon  the  terms  of  H. 
R.  10437,  Fiftyr first  Congress,  first  session.  (Bridge  pro- 
posed to  be  built  over  Mississippi  River  at  New  0rlean8,La. ) 
Engineer  fifteenth  and  sixteenth  ligSt-hoose  districts. 
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SAMK  AUD  NAn. 


Dynxs. 


UKUTKNAMT-OOLONKLS. 

(eontinned.) 


Jaied  A.  Smith 


Sftmvcl  If.  ]ffan86e1d. 


WmiMB  R.  King. 


Wm.  H.  H.  Benyavrd 


In  charge  of  the  defensive  works  at  Forts  Knox,  Popham, 
Gorges,  Soammel,  Preble,  and  McClary ,  Batteresi  at  Port- 
land tiead,  and  Gorrish's  Island,  He.,  and  at  Fort  CoDsti- 
totion  and  Jerry's  Point,  N.  H.  In  char  geof  the  improve- 
ment of  the  harbors  at  Bangor,  Belfast,  Camden,  Rockport, 
Rockland,  Portland,  and  York,  Me.,  Portsmouth,  N.  H., 
harbor  of  refuge  at  Little  Harbor,  N.  H.,  and  the  coustrac- 
tion  of  breakwater  from  Monnt  Desert  to  Porcupine  Island, 
Me.  In  charge  of  the  improvement  of  the  rivers  Penobscot, 
Kennebnnk,  Saco,  Narragaugos,  Baeadnce,  and  Kennebec, 
Me.,  Cochecoand  Bellamy,  N.  H.,  8aco  River  Breakwater 
Lnbec  Channel,  Moose-a-beo  Bar,  and  Back  Cove,  Port- 
land Harbor,  Me.  In  i^arge  of  survey  of  Belfast  Harbor ; 
Union  River  and  Union  River  Bay ;  St.  Croix  River ; 
Pleasant  River,  from  Columbia  Falls  to  its  month;  and 
Kennebnnk  River,  Me.,  and  Cocheco  River,  from  Dover 
to  its  month,  N.  H.  Member  of  Board  of  Engineer  Officers 
on  <<  Surveys  for  Deep- Water  Harbor,  Gulf  of  Mexico. " 

In  charge  of  the  defensive  works  at  Forts  Warren,  Win- 
throp,  Standish,  Andrew,  Independence,  and  on  Long 
Island  Head,  Mass.  In  charge  ol!  the  improvement  of  the 
harbors  at  Newbnryport,  Lynn,  Boston  (including  sea- 
walls on  Point  Allerton,  Great  Brewster  Island,  Lovells' 
Island,  Gallop's  Island,  Long  Island  Head,  Raiusford  Isl- 
and, and  Deer  Island ;  Mystic  and  Charles  rivers ;  Fort 
Point  Channel,  and  channel  leading  to  Nantasket  Beach), 
Provincetown,  Plymouth,  Scituate,  Hingham,  Gloucester, 
Winthrop,  Wellfleet,  and  Manchester,  Mass.  In  charge 
of  construction  of  a  national  harbor  of  refuge  (of  the 
first  class)  at  Sandy  Bay,  Cape  Ann,  Mass.  In  charge  of 
the  improvement  of  the  rivers  Merrimac,  Ipswich,  and 
Powow,  Mass.  In  charge  of  survey  of  Weymouth  River ; 
Salem  Harbor,  including  South  River ;  Beverly  Harbor ; 
and  Crane  River  of  Essex  Branch,  Mass.  In  charge  of 
removal  of  wreck  of  schooner  John  E.  Sanford  in  New- 
bnryport Harbor,  and  of  wreck  of  schooner  Anna  A.  Hoi' 
ton  in  Provincetown  Harbor,  Mass.  Member  of  Boards 
of  Engineer  Officers  to  consider  the  matter  of  the  harbor 
lines  of  the  port  of  Boston ;  and  on  bridges  across  the 
Charles  River,  owned  or  controlled  by  the  cities  of  Boston 
and  Cambridge. 

Commanding  post  and  Engineer  School  of  Application  at 
Willets  Point,  N.  Y.,  and  the  Battalion  of  Engineers.  In 
charge  of  the  defensive  works  at  Fort  Schuyler  and  Wil- 
lets Point ;  of  the  Engineer  depot  at  Willets  Point ; 
torpedoes  for  harbor  defense,  and  experiments  with  the 
same.  In  charge  of  fnnds  pertaining  to  the  library  of  the 
Enffineer  School  of  Application.  Member  of  a  Board  of 
Oflocers  for  the  examination  of  the  condition  of  the 
U.  S.  Artillery  School  at  Fort  Monroe,  Va.,  and  to  wit- 
ness the  final  examinations  and  exercises  of  the  class  of 
officere  which  will  Gave  completed  the  two  years'  course 
of  instruction. 

In  charge  of  the  improvement  of  the  harbors  at  Wilming- 
ton, San  Diego,  and  Redwood ;  and  construction  of  break- 
water at  San  Lnis  Obispo  Harbor,  Cal.  In  temporary 
charge  of  the  defensive  works  at  Alcatraz  Idand,  at 
Lime  Point,  Fort  Winfield  Scott,  and  battery  at  Fort 
Mason,  in  San  Francisco  Bay ;  and  of  the  battery  at  San 
Diego,  Cal. ;  the  improvement  of  Oakland  Harbor  and  of 
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RANK  AND  KABUL 


DUTUfl. 


UKIJTKNANT-COLONSLfl. 

(continned.) 


MAJ0B8. 


Garrett  J.  Ly decker.... 


Amos Stiokuey  .... 


Alexander  Mackenzie .. 


Oswald  H.  Erast . .  ^ 


Napa  River,  Ca). ;  boty^  of  San  FraDcieco  Qa 
Pablo  and  Huisan  bay%  Strait  of  CarqniDex  ap 
of  San  Joaqaiu  and  Sacramento  rivers,  Cal.  hi 
Boards  of  En^^ineer  Officers  to  establish  the  ba 
of  San  Francisco  and  San  Diego  harbors  and 
waters ;  and  on  the  mining  debris  qneation  in 
of  California,  etc. 


Detached ;  Engineer  officer  Department  of  the  C 
Member  of  General  Coart-Bfartial  convened  at  V 
Barracks  on  January  28,  1990. 

In  charge  of  the  Lonisville  and  Portland  Canal, 
of  the  improvement  of  the  Falls  of  the  Ohio  I 
Indiana  Cnnte  Fall,  Ohio  River,  Wabash  River, 
111.,  and  White  River,  Ind.  To  exercise  snpervi 
the  construction  of  bridge  across  the  Ohio 
Louisville,  Ky.  In  charge  of  the  improvemei 
harbors  at  Erie,  Pa.,  and  Buffalo,  Wilson.  Ok 
Orchard,  and  Dunkirk,  N.  Y.  In  charge  ot  the 
meut  of  Tonawanda  Harbor  and  Niagara  Riv 
In  charge  of  the  preservation  and  protection  of 
insula  of  Presque  Isle,  Erie  Harbor,  Pa.  M 
Boards  of  Engineer  Officers  on  improvement  oi 
Chute  and  the  Falls  of  the  Ohio  at  the  head  of  t 
viile  and  Portland  Canal ;  to  consider  and  re{ 
the  plans  for  a  bridge  across  the  Ohio  River  at  V 
and  to  examine  and  report  upon  the  plans  fc 
across  the  Ohio  River  at  Ceredo,  W.  Va. 

In  charge  of  the  improvement  of  the  Mississippi  R 
Minneapolis  to  Des  Moines  Rapids ;  the  Up]ier  M 
River,  and  Rock  Island  Rapids  and  Des  Moines '. 
the  Mississippi  River.  In  oharee  of  the  operati 
dry-dock  at  tAe  Des  Moines  Rapids  Canal ;  and  of! 
refuge  on  Lake  Pepin  at  Stockholm,  Wis.,  and  L 
Minn.  In  charge  of  operating  the  Des  Moinc 
Canal  and  of  operating  snag-boats  and  dredge-boi 
per  Mississiimi  River.  In  charge  of  examinatioi 
vey  of  the  Mississippi  River  at  Rock  Island  Ra 
char^  of  the  work  m  connection  with  the  Adan 
Mississippi  River.  To  supervise  the  work  of  alti 
tbe  ponton-bridge  across  the  Mississippi  River  i 
du  Chlcn,  Wis.  To  supervise  the  construction  o 
across  the  Mississippi  Kiver  at  Muscatine,  and  a 
Iowa,  and  at  La  Crosse,  Wis. ;  Member  of  Boar 
gineer  Officers  on  improvement  of  Indiana  Chut 
Falls  of  the  Ohio  at  tbe  haad  of  the  Louisville  t 
land  Canal ;  to  establish  the  harbor  lines  in  Qn 
111. ;  on  bridge  across  the  Mississippi  River  at  L 
Wis.;  to  examine  and  report' what  changes  and 
are  required  in  the  Mussel  Shoals  Canal  System 
consider  and  report  upon  bridse  aoroes  the  Misso 
at  Clinton,  Iowa.  Member  of  the  Missouri  Ri' 
mission  created  by  act  of  Congress  approved  Jul 

In  charge  of  public  buildings  and  ffrounds  in  tin 
of  Columbia,  with  the  rank  of  coloneL  In  chai 
improvements  over  the  grave  of  Thomas  Jef 
Monticello,  Va.,  aud  of  the  erection  of  a  moni 
mark  the  birthplace  of  George  Washington.  1 
of  the  care  and  maintenance  of  the  Washingtc 
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BANK  A2n>  NAMB. 


MAJOBfl. 

(oonitniied.) 


iTidP.  He»p 

illiam  Ladlow 

Bvt.  Lmi.  Colonel. 


i]li«inA.Jones 


^•wlLDMiiitU. 


DUTIX8. 


ment.  In  charge  of  the  improvement  of  the  entrance  to 
GalyeetoQ  Harbor  and  of  tne  harbor  at  Brasos  Santiago, 
Tex.  In  charge  of  the  improvement  of  ehijp  channel  in 
Qalveston  B^j,  Aransas  Pass  and  Bay  up  to  fiockport  and 
Corpus  Christ!,  Buffalo  Bayou,  and  Trinity  River,  Tex. 
In  cnarge  of  survey  for  removal  of  bar  at  month  of  Cedar 
Bayon  where  it  empties  into  Galveston  Bay,  Tex.  Mem- 
ber of  the  Mississippi  River  Commission  created  bv  act  of 
Congress  appro  ved  June  28, 1879.  Member  of  the  Missouri 
River  Commission  created  by  act  of  Congress  approved 
July  5,  1864.  Member  of  Board  of  Engineer  Officers  to 
consider  and  report  upon  the  terms  of  H.  R;  10437,  Fifty- 
first  Congress,  nrst  session.  (JSridge  proposed  to  be  built 
over  Mississippi  River  at  New  Orleans,  La.) 

Detached ;  Engineer  third  light-house  district. 

In  charge  of  the  improvement  of  the  harbors  at  Frankfort. 
Manistee.  Pent  water.  White  River,  Muskegon,  Granci 
Haven,  Black  Lake,'Sangatuok,  South  Haven,  St.  Joseph, 
and  Charlevoix,  and  entrance  to  Pine  Lake,  and  harbors 
of  refuge  at  Ludington  and  Portage  Lake,  Mich.,  and  har- 
bor at  Michigan  City,  Ind.  In  charge  of  the  improve- 
ment of  St.  Joseph  River,  Mich.,  from  its  mouth  to 
Berrien  Springs.  In -charge  of  survey  of  Petoekey  Har- 
bor, Mich.  To  supervise  the  construction  of  brid^  across 
Trail  Creek,  at  Michigan  City,  Ind.  Engineer  ninth  and 
eleventh  light*house  districts. 

In  charge  of  the  improvement  of  the  Upper  and  Lower  Co- 
lumbia and  Snake  rivers,  Oregon  ana  Wash.,  Willamette 
River  above  Portland,  and  Lower  Willamette  River  below 
Portland,  Oregon,  and  Cowlitz  River,  Wash.  In  charge  of 
survey  of  Upper  Col  umbia  River  bet  ween  Wallula  and  Brit- 
ish Line.  In  charge  of  the  i mprovement  of  the  Ch ippewa 
River,  and  protection  of  Yellow  Banks  on  the  same ;  of  the 
Minnesota  and  St.  Croix  rivers,  and  the  Red  River  of  the 
North;  and  of  the  Mississippi  River  above  the  Falls  of  St. 
Anthony.  In  chargeof  the  improvement  of  the  Yellowstone 
River,  Mont,  and  N.  Dak.  In  charge  of  oonstrnction  and 
improvement  of  roads  and  bridges  in  Yellowstone  Na- 
tional Park.  In  charge  of  the  construction  of  reservoirs 
at  headwaters  of  the  Mississippi  River  and  its  tributaries. 
In  charge  of  ganging  the  waters  of  the  Mississippi  River 
and  its  tributaries  at  or  near  St.  Paul,  Minn.  In  charge 
of  the  examination  and  surveys  of  the  sources  of  the  Mis- 
sissippi, St.  Croix,  Chippewa,  and  Wisconsin  nvers,  with 
the  view  to  ascertaining  the  practicability  and  cost  of 
creating  and  maintaining  reservoirs,  etc.  To  exercise 
supervision  over  construction  of  bridges  across  Red  River 
of  the  North  at  Alpha,  De  Mers,  and  Minnesota  avenues. 
Grand  Forks,  N.  Dak.  Member  of  Board  of  Engineer 
Officers  on  improvement  of  Coos  Bay,  Oregon. 

In  charge  of  the  defensive  works  at  Forts  Morgan  and 
Gaines,  Ala.,  and  fort  on  Ship  Island,  Miss.  In  cnarge  of 
the  i  mproveiuen t  of  the  harbor  at  Mobile,  Ala.  In  charge 
of  the  improvement  of  the  rivers  Warrior  and  Black  War- 
rior, Ala.,  Pascagoula,  Pearl,  and  Noxubee,  Miss.,  Tom- 
bigbee,  Ala.  ard  Miss.,  the  roadstead  leading  into  Back 
Bay  of  Biloxi  in  Mississippi  Sound,  and  channel  of  Biloxi 
Bay,  M  iss.  In  charge  o  f  su rvey  of  Tombigbee  River  ftom 
Vienna.  Ala.,  to  Walker's  Bridge,  Miss.  In  charge  of  ex- 
amination of  Sipsey  River,  Ala.  To  exercise  supervision 
over  the  construction  of  bridge  aqpoes  Tombigbee  BKev 
lit  Wftverl^y  Mi09, 
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L.  Cooper  Overman 


Alexander  M.  Miller . . 


0UT1E6. 


In  charge  of  the  improvement  of  the  Chippewa  Rive 
proteotioia  of  Yellov  B^nks  on  the  same ;  of  the  li 
sota  and  St.  Croix  ri  vera,  and  the  Red  River  of  the  1 
and  of  the  Mississippi  River  above  the  Falls  of  £ 
thony.  In  charge  of  the  improvement  of  the  Yellov 
River,  Mont,  and  N.  Dak.  In  charge  of  constrnctic 
improvement  of  roads  and  bridges  in  Yellowst^o 
tional  Park.  In  charge  of  the  constrnction  of  rese 
at  headwaters  of  the  Mississippi  River  and  its  tribal 
In  charge  of  gauging  the  waters  of  the  Mississippi 
and  its  tribntaries  at  or  near  St.  Paul,  Minn.  In  c 
of  the  examination  and  surveys  of  the  soaroes  of  th 
sissippi,  St.  Croix,  Chippewa,  and  Wisconsin  rivers 
the  view  to  ascertaining  the  practicability  and  c* 
creating  and  maintaining  reservoirs,  etc.  To  exerc 
pervision  over  constrnction  of  bridges  across  Red 
of  the  North  at  Alpha,  De  Mors,  and  Minnesota  av< 
Grand  Forks,  N.  Dak.  In  charge  of  the  improvem> 
the  entrance  to  Galveston  Harbor  and  of  the  harl 
Brazos  Santiago,  Tex.  In  charge  of  the  tmprovem< 
ship-channel  in  Galveston  Bay,  Aransas  Pass  and  B 
to  Rockport  and  Corpus  Christi,  Buffalo  Bayoa,and 
ity  River,  Tex.  Member  of  Boards  of  Engineer  Offi< 
establish  the  harbor  lines  in  Marquette  Harbor ;  on  I 
across  and  on  tunneling  tht)  Detroit  River  at  De 
Mich.;  Ob  the  prom>se<l  bridffe  across  the  Ohio  Rivt 
tween  Jeffersonville,  Ind.,  and  Louisville,  Ky.;  to  coi 
and  report  ifpon  Senate  bills  Nos.  3901  and  3980,  and 
the  terms  of  H.  R.  10437,  Fifty-first  Congress,  first  se 
(Bridge  proposed  to  be  built  over  Misciissippi  Riv 
New  Orleans,  La.) 

Detachuii ;  Eugi'ueer  Couiniissioner  of  the  District  o 
Inmbia.  In  charge  of  the  defensl\  e  works  at  Fort  1 
Pa.;  Fort  Delaware,  and  fort  opposite  Fort  Dela 
Del.;  at  Finn's  Point,  and  site  for  defenses  at  Red  1 
N.  J.  In  charge  of  the  improvement  of  the  harbc 
Philadelphia  and  Delaware  Breakwater;  ice-harlM 
Marcus  Hook,  Pa.,  and  the  head  of  Delaware  Bay ;  < 
Schuylkill  River,  Pa.;  Delaware  River,  from  Trent 
its  month ;  and  Mantua  Creek,  N.  J.;  and  of  the  com 
tion  of  pier  near  Lewes,  Del.  In  charge  of  remov 
wrecksof  three  coal-barges,  and  of  bark  ll  Salvalore 
of  wreck  of  canal-schooner  Ge»»  W,  T.  Sherman  from 
ware  Bay ;  and  of  wreck  of  steamer  Mediator  at  £ 
gat,  N.  J.  Member  of  Board  of  Engineer  Officers  i 
tablish  the  harbor  lines  of  the  port  of  j^hiladel 
Engineer  Fourth  Light-honse  District,  temporarily. 

In  charge  of  the  improvement  of  harbors  at  Monroe,  1 
Toledo,  Port  Clinton,  Sandusky,  Vermillion,  H 
Cleveland,  Fairport,  Ashtabula,  and  mouth  of  '. 
River,  Ohio.  In  charge  of  improvement  of  Sane 
River,  Ohio.  In  charge  water-level  observations  on 
Erie.  In  charge  of  removal  of  wreck  of  schoone 
from  Ashtabula  Harbor,  Ohio.  Engineer  tenth  ] 
house  district. 
.  In  charge  of  the  improvement  of  the  rivers  Mississipi 
Missouri— removal  of  snaos,  et^c.;  Mississippi  Riv< 
tween  the  mouths  of  tne  Illinois  and  Ohio  ri 
Osage  and  Gasconade  rivers,  Mo.  In  charge  of  aur^ 
Osage  River,  with  a  view  to  oooetructing  locks  and  < 
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DUT1K8. 


HAJORS. 

(continued.) 


Milton  a  Adams. 


Wm.  R.  LiTermore. 


^'^%9i  H.  Heu6r. 


Mo.  To  exercise  sofiervision  over  the  oonstruotion  of 
bridge  across  the  Mississippi  River  at  St.  Loo  is.  Mo. 
iiemoer  of  Boards  of  Engineer  Officers  to  establish  the 
harbor  lines  in  Qnincy  Bay,  111.,  and  on  bridge  across  the 
Mississippi  River  at  La  Cross^Wis. 

In  charge  of  the  defensive  works  at  fott  Montgomery,  N. 
Y.  In  charge  of  the  improvement  of  the  harlM>rs  at  Og- 
densburghy  on  the  river  St.  Lawrence.  Plattsburgh,  and 
Borlington ;  of  the  channel  between  tne  islands  of  North 
Hero  and  Sonth  Hero,  and  construction  of  breakwaters  at 
Rouse's  Point  and  Qordon's  Landing  on  Lake  Cham  plain. 
In  charge  of  the  improvement  of  'nconderoga  and  Grass 
rivers,  and  of  narrows  at  Lake  Champlain,  N.  Y.»  and 
Otter  Cre^k  .Vt.  In  charge  of  survey  of  Salmon  River, 
and  of  shoals  between  the  Sister  Islands  and  the  cross- 
over light  in  St»  Lawrence,  N.  T.    In  charge  of  removal 

-  of  wreck  of  schooner  Vickery  in  St.  Lawrence  River,  N. 
Y.  To  supervise  the  construction  of  bridge  across  Lake 
Champlain  at  Grand  Isle,  Vt.  In  temporary  charge  of  the 
defensive  works  at  Forts  Porter,  Niagara,  and  Ontario,  N. 
Y.;  of  the  improvement  of  the  harbors  at  Charlotte, 
Great  Sodas,  Little  Sodus,  Oswego^  and  SackeVs  Harbor,  ' 
N.  Y.;  and  of  water-level  observations  on  Lake  Ontario. 

In  charge  of  the  defensive  works  of  forts  at  Clark's  Point, 
Mfws.,  Dutch  Island,  and  Fort  Adams,  R.  L  In  charge  oft  he 
improvement  of  the  harbors  of  Nantucket,  Wood's  Hpll, 
Wareham,  Hyannis,  New  Bedford,  and  Vineyard  Haven, 
Mass.,  Newport  and  Block  Island,  R.  L,  and  Stpnington, 
Conn.  In  charge  of  the  improvement  of  the  rivers  Taun- 
ton, Mass.,  Pawtucket,  Providence,  Warren,  and  Paw- 
catuck,  andNarraganeettBay,  R.  L,  and  removal  of  Green 
Jacket  Shoal,  Providence  River,  R.  I,  JnMsharge  of  con- 
struction of  drnw  protection  at  the  bridge  across  Taunton 
River, Somerset,  Mass.  In.  charge  of  survey  of  Martha's 
Vineyi^,  inner  and  outer  harbor  at  Edgartown,  Mass. ; 
cove  near  southeast  extremity  of  Coaster's  Harbor  Island, 
and  waterway  between  said  island  and  Rhode  Island ; 
coast  near  life-saving  station.  East  Point  Judith,  with 
a  view  to  constructing  a  breakwater ;  and  Narragansett 
Bay  at  the  mouth  of  Narrow  River,  R.  I.  In  charge  of 
removal  of  wreck  of  schooner  Sarah  L,  Simmons  in  Vine- 
yard Haven  Sound ;  of  wreck  of  schooner  Ellen  R  in  Lit- 
tle Harbor,  Wood's  Holl ;  of  wreck  of  schooner  Qnilp  at 
mouth  of  channel  leading  to  Cuttyhunk  Pond ;  and  of 
wreck  of  schooner  Benjamin  GariHde  in  Vineyard  Sound, 
Mass.  Member  of  Board  of  Engineer  Officers  to  consider 
the  matter  of  the  harbor  1  ines  ofthe  port  of  Boston.  Mem- 
ber of  advisory  council  to  the  Rhode  Island  State  board  of 
harbor  commissioners. 

In  charge  of  the  improvement  of  Humboldt  Harbor  and 
Bay,  Cal.  In  charge  of  the  improvement  of  the  Sacra- 
mento, Feather,  San  Joaquin,  and  Mokelumne  rivers, 
and  Petaluma  Creek,  Cal.  Member  of  Boards  of  En- 
gineer Officers  to  establish  the  harbor  lines  of  San  Fran- 
cisco and  San  Diego  harbors  and  a^acent  waters ;  and  to 
examine  and  investigate  the  mining  d^ris  question  in  the 
State  of  California,  etc.  Engineer  l^h  Light-house  Dia- 
triot. 
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MAJORS. 
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William  S.  Stanton  ... 
Thomaa  H.  Handbnry. 


JameaC.  Post. 


James  F.  Gregory 
Henry  M.  Adams. 


Clias.  E.  L.  B.  Davis 


James  B.  Qninn 


DUTIB8. 


Detached ;  Engineer  Ist  and  2d  Light-honse  districts. 

In  charge  of  the  defensive  works  at  Forts  Stevens,  Greg.,  and 
Canby,  Wash.  In  charge  of  the  improvement  of  the  canal 
at  the  Cascades,  Oregon,  month  of  the  Colombia  River, 
the  Unper  and  Lower  Colombia  and  Snake  Riven,  Oregon, 
and  Wash.,  Willamette  River  above  Portland,  and  Lower 
Willamette  River  below  Portland,  Oregon,  and  of  the 
rivers  Cowlitz,  Chehalis,  Skagit,  Stielaqnamish,  Nootsack, 
Snohomish,  and  Snoqnalmie,  Wash.     In  charge  of  water- 

fauges  on  the  Columbia  River  from  Astoria  to  the  bar. 
n  charge  of  examination  and  survey  of  the  Colambia 
River,  Oregon.  Inchargeof  survey  of  Upper  Columbia 
River  between  Wallula  and  British  Line.  In  charge  of  re- 
moval of  wreck  of  the  SifMa  de  Oraste  ttom  the  channel  of 
the  Columbia  Ri  ver  opposite  Upper  Astoria,  Oregon .  Di^ 
bursing  officer  of  Boara  of  Engineer  Officers  on  obsimc- 
tions  to  navigation  in  the  Colambia  River  at  The  Dalles 
and  Celilo  Falls,  and  at  Three  and  Ten  Mile  Rapids.  Mem- 
ber of  Board  of  Engineer  Officers  to  examine  and  investi- 
gate the  mining  debris  question  in  the  State  of  California, 
etc.;  and  on  improvement  of  Coos  Bay,  Oregon;  and  to 
consider  and  report  on  the  subject  of  the  harbor  lines  at 
Astoria  harbor,  Oregon.  Engineer  ISthLight-houso  dis- 
trict. 

Detached :  Military  attach^  to  the  United  States  legation 
at  London.  Member  of  Board  of  Engineer  Officers  on  ob- 
structions to  navigation  in  the  Columbia  River  at  The 
Dalles  and  Celilo  Falls,  and  at  Three  and  Ten  Mile  Rap- 
ids. Represeutati  ve  of  the  Corps  of  Engineers  to  the  Con- 
gress of  Eogineera  in  Paris,  France. 

Detached ;  Engineer  Secretary  of  the  Light* house  Board.. 

In  charge  of  the  3d  Division,  Office  of  the  Chief  of  Engi- 
neers. Member  uf  Boards  of  Engineer  Officers  on  bridge 
across  and  in  tunneling  the  Detroit  River  at  Detroit, 
Mic]i, ;  to  consider  the  subject  of  laying  the  new  48-inch 
main  on  the  Canal  Road,  Washington,  D.  C. ;  to  examine 
and  report  what  changes  and  additions  are  required  in  the 
Muscle  Shoals  Canal  system ;  and  to  establish  the  harbor 
lines  of  Fernandina  Harbor,  Fla. 

In  charge  of  the  improvement  of  the  harbors  at  Manistiqne 
and  Cedar  River,  Mich.,  Menomonee,  Oconto,  Pensankee, 
Green  Bay,  Ahnopee,  Kewaunee,  Two  Rivers,  Manitowoc, 
Shebovgan,  Port  Washington,  Milwaukee,  Racine,  and 
Kenosha,  Wis.,  and  Waukegan,  III.  In  charge  of  harbors 
of  refuge  at  Milwaukee  Bay,  Wis.,  and  at  entrance  to 
Sturgeon  Bay  Canal,  Lake  Michigan,  Mich.  In  charge  of 
the  improvement  of  the  rivers  Fox  and  Wisconsin,  Wis. 
In  charge  of  survey  of  harbor  at  month  of  Fond  da  Lac 
River,  in  Lake  Winnebago,  and  of  Menomonee  Harbor 
from  the  waters  of  Green  Bay  to  N.  Ludington  &  Compa- 
ny's Mill,  Wis.  In  charge  of  water-level  observations  on 
Lake  Michigan.  To  supervise  the  construction  of  bridge 
across  Menominee  River  between  Menomonee,  Mich.,  and 
Marinette,  Wis.  Member  of  Boards  of  Engineer  Officers 
to  establish  the  harbor  lines  in  Marquette  Harbor,  and  to 
consider  certain  matters  in  connection  with  proposed  har- 
bor lines  at  Marquette,  Mich. 

In  charge  of  the  improvement  of  the  harbors  of  Dnlutb, 
Grand  Marais,  Agate  Bay,  Minu.,  Superior  Bay  on  Lake 
Superior,  St.  Loois  Bay,  and' Ashland,  Wis.,  Ontonagon, 
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iel  W.  Look  wood . 


EraertH.Raflfner 


CAPTAINS. 


JolmCMallery. 
Clinton  B.  Sears 
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Eagle  Harbor,  and  Marquette,  Mich.,  and  the  harbor  of 
refage  at  Grand  Marias,  Mich.  In  charge  of  survey  at  Da- 
luth.  Minn.,  and  at  Minnesota  Point,  at  Superior,  at  the 
west  end  of  Lake  Superior.  In  charge  of  water-level  ob- 
servations on  Lake  Superior.  In  charge  of  the  establish- 
ment and  maintenance  uf  harbor  lines  in  Portage  Lake, 
Midi.  To  exercise  supervision  over  construction  of  bridge 
across  the  St.  Louis  River  between  the  States  of  Min- 
nesota and  Wisoonsiu.  Member  of  Hoards  of  Engineer  Of- 
ficers to  establish  the  harbor  lines  in  Marquette  Harbor; 
and  to  consider  certain  matters  in  connection  with  pro- 
posed harbor  lines  at  Marquette,  Mich. 

In  charge  of  the  improvement  of  Little  Kanawha,  Guyan- 
dotto,  and  Buckhannon  rivers,  W.  Ya.,  Big  Sandy  River, 
W.  Va.  and  Ky. ;  of  the  Kentucky,  Trade  water.  Green, 
and  Barren  rivers;  aud  of  Licking  River  from  Farmers  to 
West  Liberty,  Ky.  To  exercise  supervision  over  the  con- 
struction of  the  proposed  road  of  the  Carrollton  or  Lock  No. 
l,Tumpike  Company,  through  the  land  of  the  United  States 
at  Lock  No.  I,  Kentucky  River;  of  bridges  across  the  Ken- 
tucky River  at  or  near  Tyrone,  and  near  the  mouth  of  Tate's 
Creek;  and  across  the  North  Fork  of  Kentucky  River 
above  Beattyville,  Ky.  In  temporary  charge  of  the  im- 
provement of  the  Ohio  River^  Monougahela  River,  W.  Va., 
Allegheny  River,  Pa.,  and  of  the  Muskingum  River,  Ohio ; 
*of  the  constmctiou  of  harbor  of  refuge  at  mouth  of  the 
Muskingum  River,  and  of  a  dam  at  Herr's  Island.  Pa. ; 
and  of  removal  of  wrecks  of  a  barge  and  of  a  coal-boat 
in  the  Ohio  River  at  Dogham  Bar  and  near  Procterville, 
Ohio,  respectively.  To  exercise  supervision,  temporarily, 
over  the  construction  of  bridges  across  Ohio  River  at 
Cairo;  between  Cincinnati  and  Newport ;  between  Wheel- 
ing, W.  Va.,  and  Marti u's  Ferry,  Ohio;  near  the  month  of 
Cork's  Run,  in  Allegheny  County,  Pa.,  and  over  Mus- 
kingum River,  at  Stockport;  at  Zanesville ;  and  above  the 
mouth  of  Brush  Creek,  Ohio.  Member  of  Boards  of  Engi- 
neer OflQcers  to  consider  and  report  upon  bridge  across  the 
Ohio  River  at  Wheeling ;  to  examine  and  report  upon  the 
plans  for  bridge  across  the  Ohio  River  at  Ceredo ;  and  to 
examine  and  report  upon  plans  for  a  bridge  proposed  to 
be  built  across  Great  Kanawha  River  at  Charleston, 
W.  Va. 

In  charge  of  the  improvement  of  the  Mississippi  River  be- 
tween Des  Moines  Rapids  and  the  mouth  of  the  Illinois 
River.  Member  of  Board  of  Engineer  Officers  to  estab- 
lish the  harbor  lines  in  Quincy  &y.  111. 


Detached ;  Engineer  fifth  and  sixth  Light-house  districts. 

In  charge  of  tne  First  and  Second  Divisions,  Office  of  the 
Chief  of  Engineers.  Designated,  in  connection  with  the 
Migor-General  commanding  the  Army,  to  confer  with 
the  officer  named  by  the  Secretary  of  the  Navy  for  the 
purpose  of  preparing  a  provisional  programme  of  maneu- 
yers  for  the  joint  naval  and  military  operations  next 
summer.  Commanding  Company  A.  Battalion  of  Engi- 
neers. Instructor  in  submarine  mining  at  the  Engineer 
School  of  Application, 
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DUTIKS. 


CAPTAINS. 

(continued.) 


Thomas  Tortle. 


Edward  Magnire. 


Frederick  A.  Mahau.. 


Charles  F.  Powell, 


Frederick  A.  Hinman . . . 


John  G.D.  Knight. 


Richard  L.  Hoxie 


William  L.  Marshall 


In  charge  of  the  Fonrth  and  Fifth  Divisions,  Office  of  the 
Chief  of  Engineers.  In  temporary  charge  of  the  defensive 
works  at  Forts  Carroll  and  McHeory.  Baltimore,  Md.; 
the  improvement  of  the  harhor  at  Baltimore,  Md. ;  the 
improvement  of  James  River,  Va.,  and  New  River,  Va. 
and  W.  Va.,  and  Gauley,  Great  Kanawha,  and  Elk  riv- 
ers, W.  Va.  Member  of  Board  of  Officers  on  revision 
of  blank  forms,  etc.,  now  in  use  in  the  Army,  and  for  prep- 
aration of  the  ^'Book  of  Forms  "for  issue.  Member  of 
the  United  States  Board  on  geographic  names.  Member 
of  Board  of  Engineer  Officers  to  consider  and  report  open 
the  plans  for  a  bridge  across  the  Ohio  River  at  Wheeliag, 
w .  V  a. 

Detached;  Engineer  fonrth  light-house  district.  In  charge 
*  of  the  Louisville  and  Portland  Canal.  In  charge  of  the 
improvement  of  the  Falls  of  the  Ohio  River,  the  Indiana 
Chute  Fall,  Ohio  River,  Wabash  River^  Ind.  and  111.,  and 
White  River,  Ind.  To  exercise  supervision  over  the  con- 
struction of  bridge  across  the  Ohio  River  at  LonisviUe. 
Ky .  Member  of  Board  of  Engineer  Officers  to  examine  and 
report  upon  plans  for  a  bridge  proposed  to  be  built  across 
Great  Kanawha  River  at  Charleston,  W.  Va. 

In  charge  of  the  improvement  of  the  harbors  at  Erie,  Pa., 
and  Buffalo,  Wilson,  Olcott,  Oak  Orchard,  and  Dunkirk, 
N.  Y.  In  charge  of  improvement  of  Tonawanda  Harbor 
and  Niagara  River,  N.  Y.  In  charge  of  survey  of  the 
peninsula  and  harbor  at  Erie,  Pa.  In  charge  of  the  pres- 
ervation and  protection  of  the  peninsula  of  Presqae  Isle, 
Erie  Harbor,  Pa.  Detached;  Engineer  fonrth  light- 
house district. 

Secretary  and  disbursing  officer  of  the  Mississippi  River 
Commission  created  by  act  of  Congress  approved  June  S8, 
1879.  Secretary  and  assistant  to  the  construction  com- 
mittee of  the  Mississippi  River  Commission,  and  disbnra- 
ing  officer  for  works  carried  on  by  the  Commission. 

Found  incapacitated  for  active  service  by  an  Army  Retiring 
Board  and  granted  indeAoite  leave  of  absence  on  accoant 
of  disability. 

Detached;  instructor  of  engineering  at  the  United  States 
Infantry  and  Cavalry  School.  Member  of  Boards  of 
Officers  to  examine  the  three  brick  cottages  built  at  Fort 
Leavenworth,  Kans.,  to  determine  whether  the  terme  of 
the  contract  for  their  construction  have  been  complied 
with ;  to  test  a  wagon  fabricated  by  A.  Melzer  &,  Co.,  and 
designed  for  transportation  and  temporary  defensive  par- 
poses;  and  to  make  a  preliminary  examination  into  the 
qualifications  of  Corporal  Heury  F.  Hunt,  Company  I, 
Fourteenth  Infantry,  a  candidate  for  promotion  to  the 

grade  of  second  lieutenant.  U.  S.  Army.  In  charge  of  the 
rst  and  second  divisions.  Office  of  the  Chief  of  Engineers. 

Commanding  Company  B,  Battalion  of  Engineers.  In- 
structor in  military  engineering  at  the  Engineer  School 
of  Application.  Instructor  in  astronomy  at  the  Engineer 
School  of  Application.  Member  of  General  Court- B&rtial 
convened  at  Willetii  Point  on  May  27, 18H9. 

In  charge  of  the  improvement  of  the  harbors  at  Chioago 
and  Calumet,  111.  In  charge  of  the  improvement  of  the 
Illiuois  and  Calumet  rivers.  In  charge  of  surveys,  plans, 
and  estimates  for  water-way  between  Lake  Michigan  and 
the  Mississippi  River.    In  charge  of  the  location,  plana. 


RANK   AND   DUTIES   OF   OI*FICERS. 


371 


Btatem^nt  showing  ra^k  and  duties  of  officers  of  Corps  of  Engineers — Cont'd. 


RANK  AKD  MAHK. 


CAPTAIlfS. 

(coniiiiaed.) 


JoMph  H.  WiUftrd 


Philip  M.  Price 


CsrI  F.  .Palfrey 


Willimm  H.  Bixby 


DUTIBS. 


and  estimates  of  the  lili  nois  aod  Miseissippi  Canal.  Mem- 
ber of  Boards  of  Engiaeer  Officers  to  consider  and  report 
upon  bridge  across  the  Missouri  River  at  Clinton,  Iowa ; 
and  to  consider  certain  matters  in  connection  with  pro- 
posed harbor  lines  at  Marquette,  Mich.  Engineer  officer, 
Division  of  the  Missouri. 

In  charge  of  the  improvement  of  Tensas  River  and  Bayou 
Macon,  La..  Ouachita  and  Black  River  and  Bayou  Bar- 
tholomew in  La.  and  Ark.,  Little  River,  Bcsuf  River, 
bayous  D'Arbonne,  Roudeway,  and  Vidal,  La.;  Cypress 
Bayou,  La  aud  Texl ;  Red  River,  La.  ami  Ark.,  Ouachita 
River,  above  Camden,  Ark.;  North  Fork  and  main  river 
of  the  Forked  Deer  River,  and  South  Forked  Deer  River, 
and  the  Big  Hatcfaie  River,  Tenn.;  of  the  rivers  Big  Sun- 
flower, Yazoo,  Big  Black,  and  Tallahatchie,  and  Tchula 
Lake,  and  Steele's  Bayou,  Miss.  In  charge  of  the  water- 
gauges  on  the  Lower  Mississippi  River  and  its  principal 
tributaries.  To  supervise  the  construction  of  the  bridge 
across  Yazoo  River,  near  Greenwood,  Miss.;  and  of  bridge 
across  the  Tensas  River  at  Clayton's  Plantation.  La.;  and 
to  supervise  changes  ami  alterations  it)  the  bridge  across 
Big  Black  River  at  Allen's  Station,  Miss. 

In  charge  of  the  defensive  works' at  Forts  McRee,  Pickens, 
and  Barrancas,  Fla.  In  charge  of  the  improvement  of 
Pensacola  Harbor,  Fla.  In  charge  of  the  improvement 
of  the  rivers  Coosa  and  Chattahoochee,  Ga.  and  Ala., 
Flint,  6a.,  Choctaw  hat  chee,  Escambia,  and  Conecuh,  Fla. 
and  Ala.,  Alabama,  Cahawba,  and  Tallapoosa,  Ala., 
Apalachicola  River  and  Bay,  and  La  Grange  Bayou,  Fla. 
In  charge  of  survey  of  the  Coosa  River  for  location  of 
channel  from  the  rapids  nt  Wetompka  to  connect  with  the 
improvements  above  the  Ten  Islands,  Ala.  To  supervise 
the  construction  of  bridge  across  the  Chattahoochee  River 
near  Gordon  ;  of  bridge  across  tbe  Alabama  River  near 
.  Montgomery,  Ala.;  and  of  bridge  across  the  Flint  River 
at  Bainbridge,  Ga. 

In  charge  of  the  defensive  works  at  Forts  Porter,  Niagara, 
aud  Outario,  N.  Y.  In  charge  of  the  improvement  of  the 
harbors  at  Charlotte,  Great  Sodns,  Little  Sodus,  Oswego, 
and  Sacket's  Harbor,  N.  Y.  In  charge  of  revision  of  sur- 
veys and  esti  mutes  for  water-way  around  Niagara  Falls, 
N.  Y.  In  charge  of  preliminary  examination  of  Black 
River  from  Brownville  to  Lake  untario.  N.  Y.  In  charge 
of  water-level  observations  on  Lake  Ontario.  On  sick 
leave  of  absence. 

In  charge  of  the  defensive  works  at  Forts  Macon  and  Cas- 
well, M.  C.  In  charge  of  the  improvement  of  Beaufort 
Harbor,  N.  C,  and  Georgetown  Harbor,  S.  C.  In  charge 
of  the  improvement  of  Capo  Fear  River  above  and  below 
Wilmington,  Roanoke,  Neuse,  Pamlico,  Tar,  Yadkin, 
Black.  Trent,  and  New  rivers,  and  Contentnia  Creek,  and 
inlana  water'way  from  New  Berne  to  Beaufort,  and  inland 
water-way  between  Beaufort  Harbor  and  New  River,  N. 
C,  and  Winyaw  Bay,  S.  C.  In  charge  of  survey  of  Shal- 
lotte  River,  N.  C.  In  charge  of  preliminary  examination 
of  Trent  River  to  upper  Quaker  Bridge ;  Fishing  Creek ; 
North  East  ftiver  (Cape  Fear),  N.  C. ;  and  Roanoke  River 
between  Clarksville  and  Eaton  Falls,  Va.  To  exercise 
supervision  over  the  construction  of  bridge  across  the 
Cape  Fear  River  at  Fayetteville,  N.  C.  Member  of  Boards 
of  Engineer  Officers  on  farther  improyeuieiit  of  thA  \i«s* 
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punss. 


CAPTAINS. 

(eontinned.) 


Henry  8.  Taber 


£rio  Bergliind 


William  T.  RoaseU 


Thomas  W.  Symons . 


8mith  S.  LeAob 


DanC.  Kiogman, 


bor  of  Key  Weati  Fla. ;  and  to  oonsid^r  and  report  upon 
oomplaintB  abont  the  bridge  of  the  New  Bridge  Company 
over  the  Ashley  River  near  Charleston,  8.  C. 

In  charee  of  the  improvement  of  the  Arkansas  River — re- 
moval of  snags,  eto. ;  Arkansas  River  at  Pine  BlniT,  and 
of  rivers  White,  St.  Francis,  Red  above  Fulton,  Little 
Red  and  Petit  Jean,  Ark.,  Black,  Mo.  and  Ark. ;  Cache 
River,  Ark. ;  Little  River  and  St.  Francis  River,  Mo. ; 
and  of  removal  of  rock  shoals  in  Fonrche  River,  Ark.  In 
charge  of  examination  of  Red  River  at  railroad  bridge, 
Fulton,  Ark.  To  supervise  the  construction  of  bridge 
across  the  Potean  River  in  the  Choctaw  Nation,  near  Fort 
Smith ;  and  of  bridges  across  the  Arkansas  River  in  the 
Indian  Territory,  and  at  Cummings  Lauding^  Ark. 

Commanding  Company  C,  Battalion  of  Engineers.  In- 
structor in  civil  engineering  at  the  Engineer  School  of 
Application .  Member  of  General  Court-Martial  convened 
at  WiUets  Point  on  November  8,  1889. 

In  charge  of  third  district  of  the  Mississippi  River,  from 
month  of  Whit«  River'toWarre»ton,for  the  purpose  of 
improvement  and  the  construction  and  repair  of  levees,  to 
include  the  improvement  of  the  harbor  at  Vicksburg, 
Miss.  Member  of  Board  of  En^neer  Officers  on  building 
and  repair  of  levees  on  the  Mississippi  River.  Detached  ; 
Assistant  to  the  Engineer  Commissioner  of  the  District 
of  Columbia. 

Detached ;  Assistant  to  the  Engineer  Commissioner  of  the 
District  of  Colnmbia.  In  charge  of  the  improvement  of 
Tillamook  Bay  and  Bar,  harbor  at  Taquina  Bay,  entrance 
to  harbor  at  Coos  Bay.  and  of  Umpqua  and  Coquille 
rivers,  Oregon ;  the  Upper  Columbia  and  Snake  rivers, 
Orecon  and  Wash.,  ana  of  the  rivers  Chehalis,  Skagit, 
Stielaquamisb,  Nootsack,  Snohomish,  and  Snoqualmie, 
Wash.  In  charge  of  survey  of  Umpqna  River,  between 
Scottsbnrgh  ana  ita  mouth,  Oregon.  Member  of  Board  of 
Engineer  Officers  to  consider  and  report  on  the  subject  of 
the  harbor  lines  at  Astoria  Harbor,  Oregon. 

In  charge  of  First  District  of  the  Mississippi  River  from 
Cairo  to  foot  of  Island  No.  40,  and  of  Second  District  from 
foot  of  Island  No.  40  to  mouth  of  White  River,  for  the 
purpose  of  improvement  and  the  construction  and  rei^air 
of  levees.  To  exercise  supervision  over  constrnction  of 
bridge  across  the  Mississippi  River  at  Memphis,  Tenn. 
Member  of  Board  of  Engineer  Officers  on  building  and  re- 
pair of  levees  on  the  Mississippi  River.  On  duty  under 
the  immediate  orders  of  Lieutenant-Colonel  MantOleld. 

In  charge  of  Fourth  District  of  the  Mississippi  River,  from 
Warrenton  to  Head  of  the  Passes,  for  the  purpose  of  im- 
provement and  the  construction  and  repair  of  levees^  to 
include  levees  and  special  work  on  the  river,  the  im- 

Srovement  of  the  harlsor  at  New  Orleans,  the  Mississippi 
liver  at  Natchez  and  V idalia,  the  mouth  of  Red  River, 
at  the  mouth  of  Bayou  Plaqnemine,  and  the  rectification 
of  the  Red  and  Atchafalaya  rivers  at  the  mouth  of  Red 
River.  Member  of  Boards  of  Engineer  Officers  on  build- 
ing and  repair  of  levees  on  the  Mississippi  River;  and  to 
consider  and  report  upon  Senate  bills  Nos.  390^  and  3980, 
and  upon  the  terms  of  H.  R.  10437,  Fifty-first  Congresa| 
first  session  (bridge  proposed  to  be  built  over  Missisaippi 
River  at  New  Orleans,  La). 
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CAPTAnra. 
(oontiiiiied«) 


£agene  Griffin. 
WillardToong. 


William  M.  BlAck 


Walter  L.  Fiak 


Solomon  W.  Roesaler. 


Oeorga  UcC.  Derby . . 


On  leaye  of  aboence.  Resignation  accepted  by  tbe  Presi- 
dent to  take  effect  October  5,  1889. 

In  charge  of  tbe  iniproyement  of  Tillamook  Bay  and  Bar, 
harljor  at  Toqnina  Bay,  entrance  to  harbor  at  Coos  Bay, 
and  of  Umpqna  and  Coqnille  rivers,  Oregon.  In  charge  ^ 
of  snrvey  of  Sinslaw  River  and  Bar,  Nehalem  Bay  and^ 
Bar,  Young's  River  and  its  tribntarles,  Klasknine  River, 
and  Umpqna  River,  l>etweeQ  Scoitsbnrgh  and  its  month, 
Oregon.  In  charge  of  third  district  of  the  Mississippi 
River,  from  month  of  White  'River  to  Warrenton,  for  the 
pnrpose  of  iniproyement  and  the  construction  and  repair 
of  levees,  to  include  the  improvement  of  the  harbor  at 
Yicksbnig,  Miss.  Member  of  Board  of  Engineer  Officers 
on  bnilding  and  repair  of  levees  on  the  Mississippi  River. 
On  leave  of  absence. 

In  oharjze  of  the  deTensivo  works  at  Forts  Marion  and  Tay- 
lor, Fla.  In  charge  of  the  improvement  of  the  harbors  at 
Key  West,  indnding  entrance  thereto,  Tampa  Bay,  Cedar 
Keys,  and  St.  Augustine,  Fla.  In  charge  of  the  improve- 
ment of  the  St.  John's  River,  Volusia  Bar,  Caloosahatchee, 
Manatee,  Withlacooche,  Suwaoee,  and  Pease  rivers,  Fla. 
In  charge  of  survey  of  earasota  Bay,  Fla.  In  charge  of 
removafof  wrecks  of  Transport,  Maple  Leaf,  and  Germnu 
brig  from  St.  John's  River  between  its  month  and  Lake 
George.  Memberof  Board  of  Engineer  Officers  to  establish 
the  harbor  lines  in  St.  Augnstine  Harbor^  Fla. 

In  charge  of  the  defensive  works  at  Forts  Jackson,  St.  Phil- 
lip, Livingston,  Pi  Ice,  and  Macomb,  Tower  Dnpr6,  Bat- 
tery Bienvenue,  and  Tower  at  Proctorsville,  La.  In 
'  charge  of  the  improvement  of  the  Amite,  Tickfaw, 
Tchefnncte,  Bogne  Falia,  and  Calcasien  rivers,  bayous 
Terrebonne,  and  Conrtableau,  and  Calcasien  Pass,  La., 
Sabine  Pass,  Blue  Buck  Bar,  and  Neches  River,  Tex.,  aiul 
Sabine  River,  La.  and  Tex.,  Bayon  Plaquemine,  for  secur- 
ing a  navigable  ohaonel  up  to  Plaquemine  Dike,  and  of 
Bavon  La  Fonrche,  La.  To  report  upon  the  depth  and 
width  of  a  chaunel  secured  and  maintained  by  Jetties  at 
the  month  of  the  Mississippi  River.  Engineer  seventh  and 
eighth  light-house  districts. 

Commanding  Company  A,  Battalion  of  Engineers.  In- 
structor in  Submarine  Mining  at  the  Engineer  School  of 
Application.  Member  of  General  Court-Martial  convened 
at  Willets  Point  on  November  8,  1889.  In  charge  of  first 
district  of  the  Mississippi  River  from  Cairo  to  foot  of  Is- 
land No.  40,  and  of  second  district  from  foot  of  Island  No. 
40  to  month  of  White  River,  for  the  pnrpose  of  improve- 
ment and  the  constmction  and  repair  or  levees.  To  ex- 
ercise supervision  over  couRtructlon  of  bridge  across  the 
Mississippi  River  at  Memphis,  Tenn.  Member  of  Board 
of  Engineer  Officers  on  bnilding  and  repair  of  levees  on 
the  Mississippi  River. 

Detached ;  on  duty  at  the  Military  Academy  as  instructor 
in  Practical  Military  Engineering,  and  in  command  of 
Company  £,  Battalion  of  Engineers.  In  charge  of  water- 
works and  supply  line,  officer  in  charge  of  post  school  for 
enlisted  men,  and  Acting  Signal  OfiHcer  at  West  Point 
N.  Y.  In 'charge  of  the  constmction  of  a  new  gymnasium 
at  West  Point,  N.  Y.  In  charge  of  the  erection  of  a  mon  u- 
ment  at  Washingtou's  Headquarters  at  Newburgh,  N.  Y. 
In  temporary  command  of  Ordnance  Detachment  at  the 
Military  Acailemy. 
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lUNK  Ain>  KAliX. 


DUTIES. 


CAPTAINS. 

(oontinned.) 

James  L.  Lnsk 

Frederic  Y.  Abbott. 


Thomas  L.  Casey 


Theodore  A.  Bingham. 


Cnrtis  McD.  Townsend. 


FIRST  LIEUTKNANT8. 


Onstav  J.  Fiebeger. 


Detached ;  Assistant  to  the  Engineer  Commissioner  of  the 
District  of  Columbia. 

lu  charge  of  the  defensive  works  at  Forts  Moaltne»  Sumter, 
and  Johnson,  and  Castle  Pinckney,  S.  C.  In  charge  of 
the  improvement  of  the  harbor  at  Charleston,  S.  C.  In 
chargeoftbe  improvement  of  Lumber  River,  N.  C;  Mingo 
Creek  or  River;  Clark  Creek  or  River;  of  the  Ashley, 
Edisto,  Salkiehatchie,  Little  Pee  Dee,  Great  Pee  Dee, 
Santee,  Wateree,  and  Cohgaree  rivers,  and  Wappoo  Cut, 
S.  C;  and  Waccamaw  River,  N.  C.  and  S.  C.  In  charge 
of  snrvey  of  Beaufort  River,  from  a  point  three  miles 
south  of  the  town  of  Beaufort  through  to  Coosaw  River, 
with  view  to  its  improvement,  especially  at  Brickyard, 
and  of  Owendaw  and  Wahdo  rivers,  and  other,  waters 
and  water-routes  connecting  Bull's  Bay  and  the  harbor  of 
Charleston,  S.  C.  In  charge  of  reuH>val  of  wreck  of  ves- 
sel, name  unknown,  from  bar  channel  in  Charleston  Har- 
bor, S.  C.  Member  of  Board  of  Engineer  Officers  to  con- 
sider and  report  npon  complaints  about  the  bridge  of  the 
New  Bridge  Company  over  the  Ashley  River  near  Charles- 
ton, S.C. 

In  charge  of  the  Improvement  of  Keyport  Harbor,  N.  J. 
In  charge  of  the  improvement  of  Arthur  Kill  between 
Staten  Island  and  the  New  Jersey  shore,  N.  Y.  and  N.  J. 
In  charge  of  the  improvement  of  the  rivers  Shrewsbury, 
Rabway,  Elizabeth,  South,  Raritan,  and  Pasf^aic  above 
and  below  Newark,  N.  J.;  Sheepshead  and  Canarsie  bays, 
and  Sumpawanus  Inlet,  N.  Y.;  and  channel  between 
Staten  Island  and  New  Jersey.  To  supervise  the  ase  of  the 
United  States  dike  on  Newark  Bay  Front,  N.  J.,  by  Messrs. 
B.  M.  &,  J.  F.  Sbanlcy.  Member  of  Board  df  Engineer 
Officers  to  establish  the  harbor  lines  in  Stamford  Haibor, 
Conn.  Member  of  Board  of  Officers  appointed  for  the 
purpose  of  testing  the  Berdan  range-finder  and  such  other 
range-finders  as  may  be  recommeDded  for  test  by  the  Board 
of  Ordnance  and  Fortification. 

Detached ;  secretary  and  disbursing  officer  of  the  Missonri 
River  Commission,  created  by  act  of  Congress  approved 
July  5, 1884.  Detached ;  military  attach^  to  the  United 
States  Legation  at  Berlin. 

On  duty  under  the  immediate  orders  of  Colonel  Wilson,  in 
connection  with  the  Washington  Aqueduct  and  the  water 
supply  of  the  District  of  C^umbia.  On  duty  under  the 
immediate  orders  of  Lieutenant-Colonel  Elliot.  In  charge 
of  third  district  of  the  Mississippi  River,  Arom  month  of 
White  River  to  Warren  ton,  for  the  purpose  of  improve- 
ment and  the  construction  and  repair  of  levees,  to  include 
the  improvemen  t  of  the  harbor  at  Yicksburg,  Miss.  Mem- 
ber of  Board  of  Engineer  Officers  on  building  and  repair 
of  levees  on  the  Mississippi  River. 


In  charge  of  the  improvement  of  the  harbor  at  Norfolk,  and 
the  approach  to  Norfolk  Harbor  and  the  United  States 
Navy- Yard,  Va.  In  charge  of  the  improvement  of  the 
Appomattox  and  Nansemond  rivers,  including  mouths  of 
Bennett  and  Chuckatuck  creeks,  Va.,  North  Landing 
River,  Va.  and  N.  C,  Currituck  Sound,  Coanjok  Bay  and 
North  River  Bar,  N.  C.    In  charge  of  removal  of  wreek 
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KAHX  AMB  HAKB. 


7IB8T  UBUISZTANTB. 

(oontinned.) 


Oberlin  M.  Carter. 


Qaoige  W.  Ooethals. 


John  If  niiB . 
John  Biddle 


Harry  F.  Hodgee. 


Jani€8  G.  Warren 


Edward  Burr 

nne  H.  Beach 


DUTIS0. 


of  bark  E.  L.  Pettineill  in  Cheeapealce  Bay,  ininain  ship- 
channel  to  Norfolk,  v  a.  Member  of  Boards  of  Eoeineer 
Officers  to  establish  the  harbor  lines  of  Norfolk  and  Ports- 
month  harbors  and  their  adjacent  waters ;  and  to  consider 
and  report  upon  the  subject  of  harbor  lines  in  James 
River  from  Richmond  to  City  Point,  Va. 

In  cbarse  of  the  defensive  works  at  Forts  Oglethorpe  and 
PnlaskL  Ga.,  and  Clinch,  Fla.  In  charge  of  the  improve- 
ment of^the  harbors  at  Savannah  and  Bmnawiok,  Ga*  In 
charge  of  the  improvement  of  Cnmberland  Sonnd,  Ga.  and 
Fla.,  Savannah,  Altamaha,  Ocmnlgee,  and  Oconee  rivers, 
Jekyl  Creek,  and  Ronierly  Marsh,  Ga.  In  charge  ol  sur- 
vey of  Savannah  River  above  Ansrasta,  and  between  Au- 
gusta and  Andersonville ;  and  of  Oconee  and  Oomnlgee 
rivers,  Ga.  To  exercise  supervision  over  the  construction 
of  bridge  across  the  Oconee  River  at  or  near  Dublin^  Ga. 
Member  of  Boards  of  Engineer  Officers  to  establish  the 
harbor  lines  in  St.  Augustine  and  Fernandiua  harbors,  Fla,; 
and  to  consider  and  report  upon  complaints  about  the 
bridge  of  the  New  Bridge  Company  over  the  Alhley  River 
near  Charleston,  S.  C.  Ou  duty  with  the  Georgia  militia 
in  camp  at  Tybee  Island,  Ga. 

Detached  :  on  duty  at  the  military  academy  as  Assistant  Pro- 
fessor or  Civil  and  Military  Enfi^neering.  Ou  duty  under 
the  immediate  orders  of  Major  Lockwo<Kl.  On  duty  under 
the  immediate  orders  of  Lien  tenant-Colonel  Merrill.  On 
duty  under  the  immediate  orders  of  Lieutenant-Colonel 
Barlow. 

Detached ;  on  light-house  duty  under  the  immediate  orders 
of  Major  Heap. 

Detached ;  on  duty  as  Assistant  Instmctor  in  Practical  Mili- 
ary Engineering  at  the  Military  Academy,  and  with  Com- 
pany E,  Battalion  of  Engineers.  Recruiting  Officer  for 
Company  E,  Battalion  of  Engineers.  Officer  in  charge 
of  Post  School  for  soldiers'  children.    In  temporary  com- 

'  mand  of  Company  E,  Battalion  of  Engineers.  Temporarily 
in  charge  of  water-works  andsnpply  line^  Officer  in  charge 
of  Post  School  for  enlisted  men,  and  Acting  Signal  Officer 
at  West  Point,  N.  Y.;  and  in  temporary  charge  of  the  erec- 
tion of  a  monument  at  Washington's  Headquarters  at 
Newbnrgh,  N.  Y.  Member  of  General  Conrt-Martial  con- 
vened at  West  Point,  N.  Y.,  December  23, 188D. 

Detached;  on  duty  at  the  Military  Academy  as  Assistant 
Professor  in  Civil  and  Military  Engineering.  On  tempo- 
rary dnty  under  the  immediate  orders  of  Colonel  Poe. 
Member  of  General  Court-Martial  convened  at  West  Point, 
N.  Y.,  July,  1889. 

Adjutaot  and  Treasurer  of  the  Battalion  of  Engineers  and 
Post  of  Willeta  Point,  and  Signal  Officer  and  Recruiting 
Officer^  Post  of  Willets  Point.  Commanding  Company  D, 
Battalion  of  Engineers.  Inspector  of  small-arms  practice, 
Battalion  of  Engineers.  In  charge  of  property  pertaining 
to  the  Library  of  the  Engineer  School  of  Application. 
Member  of  General  Court-Martial  convened  at  Willeta 
Point,  N.  Y.,  on  May  27,  1889. 

On  dnty  nnder  the  immediate  orders  of  Mi^or  Handbory. 
Temporarily  on  duty  nnder  the  immediate  orders  of  Col- 
onel Mendell. 

On  dnty  nnder  the  immediate  orders  of  Lieutenant-Colonel 
Merrill.  In  temporary  charge  of  the  improvement  of  the 
Ohio  River,  Mouongahela  River,  W.  Ya^  Allegheny  Biv^er^ 
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RANK  A2n>  NAMB. 


FIRST  UKUTKNAim. 

(continned.) 


GrahaniD.  Fitoh  .. 
Eugene  J.  SpeDcer. 


Qeorge  A.'  Zinn  .... 


William  C.Langfitt, 


Henry  E.  Waterman 


Irving  Hale. 


James  C.  Sanford 


Hiram  M.  Chittenden 


Cassins  £.  Gillette 


David  DnB.Gaillard 


Harry  Taylor 

William  L.  Srbert. 


DIJ11S8. 


Pa.y  and  of  the  Mnskingnm  River,  Ohio;  of  the  constrac- 
tion  of  harbor  of  refuge  at  month  of  the  Mnsking^nm  River 
and  of  a  dam  at  Herr's  Island,  Pa.  To  exercise  super- 
vision, temporarily,  over  the  constrnotion  of  bridges  across 
Ohio  River  at  Cairo ;  between  Cincinnati  and  Newport ; 
between  Wheelingt  W.  Va.,  and  Martin's  Ferry,  Ohio ;  near 
the  month  of  Cork's  Run,  in  Allegheny  County,  Pa.,  and 
over  Mnskingnm  River  at  Stockport^  at  Zanesvillo,  and 
above  the  mouth  of  Brush  Creek,  Ohio.  In  charge  of  re- 
moval of  wrecks  of  a  barge  and  of  a  coal-boat  in  the  Ohio 
River  at  DoghamBar  and  near  Procterville,  ObiOy  re- 
spectively. Detached ;  on  duty  at  the  Military  Academy 
in  Department  of  Civil  and  Military  Engineering. 

On  duty  under  the  immediate  orders  of  M%Jor  Davis.  On 
dnty  under  the  immediate  orders  of  Major  Qninn. 

Detached ;  bn  duty  at  the  Military  Academy  in  Department 
of  Chemistry,  Mineralogy,  and  Geology.  On  duty  under 
the  immediate  orders  of  Captain  Abbot.  On  leave  of  ab- 
sence. 

Q.  M.  Battalion  of  Engineers.  A.  A.  Q.  M.,  and  A.  C.  8., 
Post  of  Willets  Point.  Instructor  in  Military  Photog- 
raphy at  the  Engineer  School  of  Application.  On  tem- 
porary dnty  under  the  orders  of  the  Secretary  of  State. 
Member  of  general  conrt-martial  convened  at  Willets 
Point,  N.  Y.,  May  27,  1889.  Judge-Advocate  of  General 
Court- Martial  convened  at  Willets  Point,  N.  Y.,  Novem- 
ber 8,  1889. 

On  dnty  under  the  immediate  orders  of  Major  Ernst.  In 
temporary  charge  of  the  improvement  of*  tue  entrance  to 
Galveston  Harbor  and  the  harbor  at  Brazos  Santiago ; 
of  the  improvement  of  ship-channel  in  Galveston  Bay, 
Aransas  Pass  and  Bay  up  to  Rockport  and  Corpus  Christi, 
Buffalo  Bayou,  and  Trinity  River;  and  of  survey  for  re- 
moval of  bar  at  month  of  Cedar  Bayou,  where  it  empties 
into  Galveston  Bay,  Tex.  On. dnty  under  the  immediate 
orders  of  Major  Allen. 

On  dnty  under  the  immediate  orders  of  Lieutenant-Colonel 
Barlow.  On  dnty  under  the  immediate  orders  i>f  Major 
Davis. 

Detached ;  on  duty  at  the  Military  Academy  in  Department 
of  Civil  and  Military  Engineering.  Resignation  accepted 
by  the  President  to  take  effect  April  1,  l3o. 

Detached ;  Military  Attache  to  the  United  States  Legation 
at  Berlin.  Detached ;  Secretary  and  Disbursing  OflBcer 
of  the  Missouri  River  Commission,  created  by  act  of  Con- 
gress approved  July  5,  WJ84. 

Detached ;  in  charge  of  the  improvement  of  the  Missonii 
River  from  Sioux  City,  Iowa,  to  Fort  Benton,  Mont.,  un- 
der the  orders  of  the  Missouri  River  Commission.  In 
charge  of  survey  of  the  boundaries  of  the  military  reserva- 
tion of  Fort  Riley,  Kans. 

On  duty  under  the  immediate  orders  of  Lieutenant-Colonel 
Merrill. 

On  dnty  under  the  immediate  orders  of  Captain  Black. 
Member  of  Board  of  Engineer  Officers  to  estsblish  the 
harbor  lines  in  St.  Augustine  Harbor,  Fla. 

On  dnty  under  the  immediate  orders  of  Lientenant-Colonel 
Gillespie. 

On  dnty  under  the  immediate  onlersof  Major  Lookwood. 
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BJkXK  AND  KAMK. 


DUIIBS. 


riBflT  LnBUTBKAKTS. 

(eootiiiaed.) 


Joseph  E.  Kahn. 


William  E.  Craighill .. 
Henry  C.  Newcomer  .. 


Maeon  M.  Patrick, 


Charles  8.  R\ch6 
Thomas  H.  Rees. 


8BGOND  UKUTBHAim. 

Charles  L.  Potter 


Francis  R.  Shnnk  ... 


James  L.  MeyJer 

Eugene  W.Van  C.  Lacas 


Henry  Jervey, 


Charles  H.  MoKinstry. 

William  y.Jodson 

Eben  E.  Winslow 

Albert  M.  D'Armit..... 


On  dnty  nnder  the  immediate  orders  of  M%Jor  Lndlow.  De- 
tached: on  dnty  at  the  Military  Academy  in  Department 
of  Civil  and  Military  Engineering. 

On  dnty  nnder  the  immediate  orders  or  Major  Alien.  On 
duty  nnder  the  immediate  orders  of  Mi^or  Jones. 

On  dnty  with  Company  C,  Battalion  of  Engineers.  'Assist- 
ant Instrnctor  in  Submarine  Mining  at  the  Engineer 
School  of  Application.  On  dnty  nnder  the  immediate 
orders  of  Colonel  Mendell.  Member  of  Oeneral  Conrt- 
Martial  convened  at  Willets  Point,  N.  Y.,  May  27,  1889. 

On  dnty  with  Company  A,  Battalion  of  Engineers.  Under 
Instruction  at  the  Engineer  School  of  Application.  On  de- 
tached service  at  Johnstown,  Pa.,  and  with  Pennsylva- 
nia National  Guard.  On  duty  nnder  the  immediate 
orders  of  Captain  Bizb^r. 

On  duty  nnder  the  immediate  orders  of  Colonel  Poe. 

On  dnty  with  Company  A,  Battalion  of  Engineers.  Under 
instruction  at  the  Engineer  School  of  Application.  On 
detached  service  at  Johnstown,  Pa.  On  dnty  under  the 
immediate  orders  of  Lieutenant  Carter. 


On  duty  with  Company  C.  Battalion  of  Engineers.  Range 
Officer,  Poet  of  Willets  Point,  N.  T.  Under  instruction 
at  the  Engineer  School  of  Application.  Competitor  in 
the  annual  rifle  competitions  at  Fort  Niaffara,  N.  Y. 
Member  of  General  Conrt-Martial  convened  at  Willets 
Point,  N.  Y.,  May  27, 1889.  On  duty  nnder  the  immedi- 
ate orders  of  Captain  Price. 

On  duty  with. Company  B,  Battalion  of  Engineers.  Assist- 
ant instrnctor  in  Submarine  Mining  at  the  Engineer 
School  of  Application.  Officer  in  charge  of  Post  Schools, 
Post  of  Willets  Point,  N.  Y.  Acting  Ordnance  Officer, 
Post  of  Willets  Point,  N.  Y.  Member  of  General  Conrt- 
Martial  convened  at  Willets  Point,  N.  Y.,  May  27, 1889. 

On  duty  under  the  immediate  orders  of  Lieutenant  Colonel 
Benyanrd. 

On  dnty  with  Company  A,  Battalion  of  Engineers.  Under 
instrnction  at  the  Engineer  School  of  Application.  Mem- 
ber of  General  Conrt-Martial  convened  at  Willets  Point, 
N.  Y.,  May  27,  1889. 

On  dnty  with  Company  B,  Battalion  of  Engineers.  In 
charf^e  of  Post  Canteen,  Post  of  Willets  Point,  N.  Y.  Un- 
der instruction  at  the  Engineer  School  of  Application. 
Q.  M.  Battalion  of  Engineers.  A.  A.  Q.  M.,  and  A.  C.  S., 
Post  of  Willeta  PoiYit,  for  and  in  the  absence  of  Lieuten- 
ant Zinn.  Judge- Advocate  of  General  Conrt-Martial  con- 
vened at  Willets  Point,  N.  Y.,  May  27,  1889. 

On  dnty  with  Company  C,  Battalion  of  Engineers.  Mess 
Officer,  Post  of  WiHets  Point,  N.  Y.  Under  instrnction 
at  the  Engineer  School  of  Application. 

On  duty  with  Company  A,  Battalion  of  Engineers.  Under 
instruction  at  the  Engineer  School  of  Application.  On 
detached  service  with  Pennsylvania  National  Gnartl. 

On  duty  with  Company  B,  Battalion  of  Engineers.  Under 
instrnction  at  the  Engiueor  School  of  Application. 

On  dnty  with  Company  C,  Battalion  of  Engineers.  Under 
instruction  at  the  Engineer  School  of  Application.  Mem- 
ber of  General  Coiirt-Martial  convened  at  Willets  Point, 
N.  Y.,  November  8,  1889. 
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RANK  AND  HAMK. 


8B0OND  USUTKNAMT9. 

(ooQtinaed.) 
Clement  A.  F.  Flagler.. 


•ADDITIONAL 
SECOND  LIEUTENANTS. 


Chester  Harding 


William  W.  Harta 
Robert  McGregor  . 


U.  8.  AGENTS. 


S.  T.  Abert 


William  F.  Smith,  A/o/or 
of  Engineers  J  U.S.A.f 
Eetired, 


U.  S.  CIVIL  ENGINEER. 

M.  Meigs 


DU11B8. 


On  duty  with  Company  A,  Battalion  of  Enffineers.  Under 
instmction  at  the  Engineer  School  of  Application.  Mem- 
ber of  General  Court- Martial  convened  at  Willets  Point, 
N.  Y.,  November  8,  1889. 


On  duty  with  Company  B,  Battalion  of  Engineen.  Ufider 
instruction  at  the  Engineer  School  of  Application.  Mem- 
ber of  General  Court-Martial  convened  at  Willets  Point, 
N.  Y.,  November  8,  1889. 

On  duty  with  Company  C,  Battalion  of  Engineers.  Under 
instruction  at  the  Engineer  School  of  Application. 

On  duty  with  Company  A,  Battalion  of  Engineers.  Under 
instruction  at  the  Engineer  School  of  Application. 


In  charge  of  the  improvement  of  the  harbor  at  Breton  Bay, 
Leonardtowu,  and  at  entrance  of  St.  Jerome's,  Creek,  Md. 
In  charge  of  the  improvement  of  Patuxent  River,  Md.; 
of  the  rivers  Rappahannock,  Cbiokahominy,  Mattttponi, 
Totusky,  York,  Pumnnky,  and  Staunt.on,  Va.,  and  Dan, 
Va.,  and  N.  C;  of  channel  in  Potomac  River  through  flats 

.  in  front  of  landing  at  Mount  Vernon,  and  of  Nomini  Creek, 
Va.  In  charge  ol  survey  of  Chickahominy  River,  Occo- 
qnan  and  Aqnia  creeks,  Va.  In  charge  of  removal  of 
wreck  of  barge  Amicus  from  the  Pamnnky  River,  Va.; 
and  of  wreck  of  canal-boat  from  Great  Wicomico  River, 
Va. 

In  charge  of  the  improvement  of  the  harbors  at  Wilmington, 
Del.,  acd  at  Cambridge^  Md.,  and  ice-harbor  at  New  Castle, 
Del.  In  charge  of  the  improvement  of  the  Maarice  River, 
N.  J.,  Broadkiln,  and  St.  Jones  rivers,  Dnok,  Mispillion, 
and  Broad  creeks,  Del.,  Susquehanna  River  above  and 
below  Havre  de  Grace ;  of  the  Choptank,  Corsica,  and 
Pocomoke  rivers,  and  of  Fairlee  Creek  or  Inlet,  Md.,  and 
inland  water-way  from  Chincoteaffue  Bay,  Va.,  to  Dela- 
ware Bay  at  or  near  Lewes,  Del.  In  charge  of  survey  of 
harbor  at  Cape  Charles  City  and  approaches  by  Chenton 
Inlet,  Onancock  Harbor,  and  Chincoteague  Inlet,  Va.; 
Wicomico,  Elk,  Manokin,and  Northeast  rivers,  and  Chea- 
ter River  between  Crumpton  and  Jones's  Landing,  Md.; 
and  Appoquinimink  Creek,  Del.  In  chaive  of  removal  of 
wreck  of  pungy  Eva  Hemingway  from  Choptank  River 
near  entrance  to  Cambridge  Harbor ;  of  wreck  of  schooner 
Two  Brothers  from  Cambridge  Harbor,  Md.;  of  boiler 
of  wrecked  steamer  Express ;  and  of  removal  of  wreck  of 
schooner  Jesse  W,  Knight  in  Chesapeake  Bay.  To  super- 
vise construction  of  fenders  for  drawbridge  over  Broad 
Creek,  near  Laurel,  Del. 


On  duty  under  the  immediate  orders  of  Mi^or 
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APPENDIX  No.  X. 


8£A-WilLL  AT  DAVID^S  ISLA^l^D.  NEW  YORK  HARBOR— SEA-WALL  AT  GOV- 

ERNOR'S  ISLAND,  NEW  YORK  HARBOR. 


SnPOBT  OF  COLONEL  DAVID  C.  HOUSTON,  CORPS  OF  ENGINEERS,  OFFL 
CER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1890. 

IMPSOYEl^lENTS. 

a.  Sea-wall  at  David's  Island,  New  York  Harbor. 
h.  Sea-wall  at  Governor's  Island,  New  York  Harbor. 


Engineer  Office,  U.  S.  Army, 

New  York,  July  8,  1890. 

General:  I  have  the  honor  to  transmit  herewith  •  •  •  annual 
reports  upon  sea-walls  at  Oovernor's  and  David's  islands,  New  York 
Harbor. 

Very  respectfully,  your  obedient  servant, 

D.  O.  Houston, 

Colonel  of  Engineers. 
Brig.  <}en.  Thomas  L.  Casey, 

Ohief  of  Ungineers  U.  8*  A. 

981 
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I  A. 

SEA-WALL  AND  EMBANKMENT  AT  DAVID'S  ISLAND,  NEW  YOBK  HARBOR. 

This  island,  which  is  occupied  by  the  recruiting  service  of  the  Army, 
lies  at  the  head  of  Long  Island  Sound,  about  opposite  New  Bochelle, 
and  is  21  miles  distant  by  water  from  the  Battery,  New  York  City. 

In  1883,  upon  recommendation  of  the  depot  surgeon,  an  estimate  for 
a  sea-wall  was  transmitted  to  Congress,  papers  concerning  which  were 
printed  in  House  Ex.  Doc.  No.  205^  Forty-eighth  Congress,  second  sea- 
sion.  The  recommendation  was  renewed  in  1884.  The  object  first 
stated  was  to  prevent  the  collection  of  garbage  and  refuse  matter  upon 
the  shores ;  the  second  recommendation  stated  as  an  additional  and 
important  object  the  preservation  of  a  fresh-water  pond  from  overflow 
by  the  sea  at  high  tide.  The  pond  was  separated  from  the  sea  by  a 
narrow  beach,  which  was  not  high  enough  to  prevent  waves  breaking 
over  it.  This  pond,  formerly  used  as  a  water-supply,  is  now  used  chiefly 
for  obtaining  ice.  An  additional  object  is  the  reclamation  of  about  2 
acres  of  low,  marshy  land  lying  back  of  the  wall. 

In  1886  a  revised  estimate  of  cost  was  presented  as  follows: 

1,000  linear  feet  of  wall,  at  $35  per  foot 135,000 

40,000  cubic  3'ard8  of  earth  embankment^  at  30  cents  per  cobic  yard 12, 000 

Total , 47,000 

The  plan,  then,  was  to  build  the  wall  of  masonry  and  carry  it  to  12  feet 
above  mean  low- water  level.    The  mean  rise  of  tide  is  7.3  feet. 

Under  the  appropriations  for  sea-walls  and  embankments,  approved 
September  22, 1888,  an  allotment  of  $47,000  was  made  for  the  above  work. 
The  plan  of  construction  was  modified  to  one  for  a  riprap  wall  with  outer 
slope  of  one  on  two  and  inner  slope  of  one  on  one,  to  be  built  to  10  feet 
above  low  water  and  capped  with  a  course  of  dimension  stone  2  feet 
thick  and  6  feet  wide.  The  originally  designed  vertical  masonry  wall 
was  intended  to  prevent  lodgment  of  garbage,  etc.,  but  the  recent 
stringent  regulations  of  deposits  of  such  matter,  now  being  enforced  in 
the  harbor  of  New  York  and  adjacent  waters,  will  prevent  any  nuisance 
of  that  kind ;  and  the  riprap  wall  was  considered  equally  efiBcient  for 
every  other  purpose  and  more  economical. 

At  the  date  of  the  last  annual  report  contracts  were  in  progress  upon 
both  the  sea-wall  and  the  embankment,  4,046  tons  of  riprap  having  beeu 
delivered  in  the  wall  and  G25  cubic  yards  of  filling  in  the  embankment 

OPEBATIONS  DURING  THE  FISCAL   YEAR  ENDING  JUNE  30,   1890. 

Work  on  the  sea  wall  was  continued  until  April  2,  1890,  when  it  was 
completed.  The  wall  contains  9,068  tons  of  riprap  and  953.7  linear 
feet  of  the  capping  course ;  5,022  tons  of  the  riprap  and  all  of  the  capping 
were  placed  during  the  past  year. 

Since  July  1, 1889,  27,656  cubic  yards  of  material  have  been  placed  in 
the  embankment,  nearly  completing  the  contract. 

FBEBBNT  CONDITION  OF  WORK. 

The  sea-wall  is  in  good  condition  and  is  as  described  above. 

The  embankment  is  built  to  within  a  foot  or  less  of  the  required  grade 
everywhere  except  at  the  extreme  north  end,  where  a  small  sx>ace  yet 
remains  unfilled. 
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FBOBABLJ3  OPERATIONS. 

The  embankment  will  be  completed  and  graded  off  early  in  the  car- 
rent  year. 

Ahttr^et  of  coMraeUfor  iet^voalland  embankment  at  David*9  Uland,  New  York  MarhoTp 

in  force  during  thefieoal  year  ending  June  30,  1890. 


Mimt  of  contraolor. 


Mn  Sbreban.  New 
Boobelle.  N.  Y. 


Do. 


Data  of 
oontraot. 


Apr.  13. 188D. 
Jane  1, 1880. 


Subject  of  con- 
tract. 


Gonstructipn    o  f 

aeawallT 

Deliverins  mate- 
rial and  making 
embankment. 


Price. 


Riprap  per  ton,  $1.  SO ; 

capping;  per  linear 

foot,  $7. 
Filling  per  oabic  yard, 
40  cents. 


Bemarka. 


Contract   completed 
April  2,  ISHO. 

Ck>ntraot  In  progreaa. 


I  B. 


SEA-WALLS  ON  GOVERNOR'S  ISLAND,  NEW  YORK  HARBOR. 

.  Tbe  abores  of  this  island  were  frequently  covered  with  offal  and  g^b- 
^([e,  which,  drifting  up  at  high  water  and  decaying  in  the  sun  as  the 
tide  fell,  were  (in  summer)  a  source  of  cou8tHnt  danger  to  the  health  of 
tbe  garrison.  In  1865  a  project  was  adopted  providing  for  inclosing 
the  entire  island  by  a  masonry  sea- wall,  to  be  built  at  or  near  low- water 
liue,  in  order  to  prevent  the  lodging  of  such  refuse  matter. 

Undt^r  an  allotment  made  in  1865,  700  linear  feet  of  masonry  wall 
^<'re  built  on  the  southwest  side  of  this  island  in  18f)6;  and  under  other 
snialler  allotments  399  linear  feet  were  built,  making  a  total  of  1,099 
feet. 

This  was  subsequently  extended  as  a  temporary  dry  wall  nearly  along 
ljij!b-water  mark  ta  Castle  Williams,  covering  the  entire  southwest  side 
ot  the  island.  By  act  approved  August  7,  1882,139,000  was  appro- 
priated'<  for  completing  a  sea-wall  already  commenceid  on  the  south- 
west side  of  Oovernor^s  Island,  New  York  Harbor,  and  constrnoting  a 
*<ea.wall  on  its  southeastern  portion.'' 

Under  this  appropriation  and  one  of  $15,000  made  in  the  sundry 
civil  bill,  approved  March  3,  1883,  the  wall  was  extended  206  feet  along 
the  south  side  of  the  island,  and  1,502^  feet  along  the  east  side  to  the 
cosil  wharves.  From  this  point  the  island  is  inclosed  by  wharf  fronts 
»nd  by  the  '^  Ordnance  wall "  extending  around  the  northeast  side  and 
along  tbe  northwest  side  to  within  about  1,100  feet  from  the  Oastle  Will- 
iams wall. 

In  1884  an  allotment  of  $500  was  made  for  completing  the  filling  and 
{grading  behind  the  east  wall  left  unfinished  on  account  of  exhaustion 
o(  innds. 

Under  the  appropriation  of  September  22,  1888,  $50,000  was  allotted 
^<)rthi8  work,  and  a  contract  dated  April  4, 1889,  was  entered  into  with 
^i^ncis  H.  Smith,  of  New  York  City,  to  construct  a  masonry  wall  on  the 
north  shore  of  the  island  from  the  existing  ordnance  wall  to  the  Oastle 
Williams  wall,  a  distance  of  about  1,100  feet,  at  a  rate  of  $14.70  per 
^bic  yard  of  concrete  fonndation,  $15  per  cubic  yard  of  wall,  and  25 
^ots  per  iK)nnd  for  dowels,  if  required. 

The  construction  of  the  sea-wall  was  begun  the  1st  of  May,  1889,  and 
^l>  to  July  1,  1889,  338  cubic  yards  of  concrete  foundation  were  put  in, 
<^d  277  cubic  yards  of  masonry  wall  were  laid.    The  foundation  was 
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completed  a  distance  of  261  feet,  and  the  wall  a  distance  of  180  feet  from 
the  Castle  Williams  wall,  some  of  the  loiter  courses  being  laid  for  a 
farther  distance  of  50  feet. 

A  contract,  dated  May  31, 1889,  was  entered  into  with  Michael  Don- 
nelly, of  Brooklyn,  N.  Y.,  for  making  an  embankment  to  fill  the  space 
back  of  the  sea-wall,  in  process  of  constrnction,  at  a  rate  of  22^  cents 
]ier  cabic  yard.  No  work  was  done  under  this  contract  prior  to  June 
30, 1889. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1890. 

Work  under  the  contract  with  Francis  H.  Smith  was  continued  and 
the  sea-wall  was  completed  April  4, 1890.  During  the  year  319.6 J  cubic 
yards  of  concrete  foundation  and  1,144.80  cubic  yards  of  mason ly  wall 
were  laid,  making  a  total  under  the  contract  of  657.62  cubic  yards  of 
concrete  foundation  and  1,421.89  cubic  yards  of  masonry  wall. 

Duder  contract  with  Michael  Donnelly  for  embankment,  work  was 
begun  July  6, 1889,  and  is  still  in  progress.  Twenty-one  thousand  four 
hundred  and  forty-seven  cubic  yards  have  been  put  in,  and  about  5,300 
cubic  yards  remain  to  complete  the  contract. 

PRESENT  CONDITION  OF  WORK. 

The  previously-built  sea  walls  are  in  good  condition,  except  the  dry- 
wall  on  the  southwest  side  of  the  island,  which  was  only  temporary. 
The  wall  on  the  north  side  of  the  island,  just  completed,  is  1,099.53  feet 
long  on  the  top  course;  it  breaks  joints  with  the  Castle  Williams  wall 
on  the  west  end,  and  abuts  against  a  return  of  the  Ordnance  wall  on 
the  e^st.  It  is  10  feet  high,  the  top  being  3  feet  wide  and  10.4  feet 
above  mean  low  water,  and  rests  on  a  concrete  foundation  6  feet  wide, 
extending  down  to  firm  bottom.  The  embankment  behind  the  north 
wall  is  about  five-sixths  completed. 

PROPOSED  OPERATIONS. 

Under  the  contract  now  in  force,  the  embankment  behind  the  north 
wall  will  be  completed. 

To  complete  the  plan  of  surrounding  the  island  by  a  sea-wall  there 
remains  the  replacing  of  the  dry- wall  on  the  southwest  side  of  the  island 
with  a  masonry  wall  about  1,500  feet  long.  This,  with  the  embankment 
to  grade  up  behind  it,  is  estimated  to  cost  about  $50,000. 

AhsiraoU  of  oontraots  far  aea-wall  and  embankment  at  Governor*$  Island^  Xew  York  Hwr^ 

bar,  in  force  during  the  fiscal  year  ending  Ji$ne  30,  1890. 


Nftmo  and  address  of 
contractor. 

Date  of 
contract. 

Sahject  of  con- 
tract. 

Prices. 

Bemarka. 

Francis    H.    Smith, 

Apr.  4.1889. 

Construction     of 

Concrete  foundation, 

Contract  completed 

New  York  City. 

sea-wall. 

per  cubic  yard, 
$14.70;   masonry 
wall,  per  cubic  yardL 
$16;    cramps  ana 

April  4,1880. 

dowels,  per  pound. 

26  cents. 

Kiohael     Donnelly, 

MaySl,  1809. 

DeliTering    and 

Filling  in  plaoe^  per 

OontraciooiTot  oom- 

Brooklyn,  N.  Y. 

placing  filling. 

cubic    yard,    99| 

pleted. 

cents. 

% 

APPENDIX  NO.  a. 


WHARF  AT  FOBT  MONROE,  yiRGINIA.*-BRIDGE  OVER  MILL  CHEEK  AT 

FORT  MONROE,  VIRGINU. 


BBPOBT  OF  LIBUTBNANT-COLONEL  PETEB   C.  HA1N8,  CORPS  OF  FNOI- 
ifBEBS,   OFFICES  IK  CHARGE,  FOR  FISCAL   TEAR  ENDING  JUNE  30, 

loBO. 

DCPROYEHENTS. 

«•  Whttf  at  Fort  Monroe,  VirgiDia. 

>.  Bridge  orer  Mill  Creek  at  Fort  Monroe,  Virginia. 


United  States  Eng^ineer  Office, 

Washingtony  D.  C,  July  1,  1890. 

.GlBNEBAL:  I  have  the  honor  to  forward  herewith  my  anuaal  report 
for  tbe  year  ending  June  30,  1890,  on  the  Fort  Monroe  Wharf  and  the 
Mill  Creek  Bridge. 

Very  respectfally,  your  obedient  servant, 

Peter  O.  Bains, 
Lieut  OoLj  Oorpi  of  Engineers. 
Srig.  Gen.  Thomas  L,  Casey, 

OMef  of  Engineered  J7.  8.  A. 


a  A. 

WHARF  AT  FORT  MONROE,  VIRGINIA. 

^e  act  making  appropriation  for  snndry  civil  expenses  of  *the  Gov- 
ernment for  the  fiscal  year  ending  June  30,  1887,  contained  an  appro- 
priation pf  $100,000  for  the  construction  of  a  new  wharf  and  improve- 
n^^nta  to  the  roadway  leading  thereto,  on  the  Government  reservation 
At  Fort  Monroe,  Ya.  The  project  adopted  was  the  construction  of  a 
^harf  on  iron  piles,  the  top  of  the  wharf  to  be  about  9  feet  below  low 
^^%  and  the  site  to  be  that  of  the  old  Baltimore  Wharf.  Plans  and 
^P^ifioatioDS  were  prepared,  and  propos^  Jor  the  work  we^e  opened 
^Ptember  22, 1887.  The  Groton  Bridge  and  Manufacturing  Company 
^^  Oroton,  N.  Y.,  was  the  lowest  bidder ;  the  bid  was  accepted,  and  a 
^ntract  was  made  under  date  of  October  20, 1887.  This  contract  was 
^^plemented  on  May  18, 1838,  by  an  agreement  that  steel  beams  should 
^  iiaed  instead  of  iron  ones,  in  the  construction  of  the  wharf,  and  with- 
OQt  extra  cost -to  the  Government,  the  contractors  finding  this  to  l>e  to 
^ojr  interest  because  of  certain  existing  business  arrangements.  At 
^^e  same  time  the  Government  secured  a  better  structure.  The  con- 
^tors  commenced  the  actual  work  of  putting  down  the  iron  piles  on 
-^Ugugt  2, 1888. 

BNQ  90—36  •  ^ 


r>^ 


386        REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

By  act  approved  Aagast  10, 1888,  an  additional  appropriation  of 
$75,000  was  made,  to  provide  for  the  enlargement  of  the  wharf  and  to 
make  snch  other  modi&cationB  in  the  plans  and  specifications  as  might 
be  required  to  meet  the  necessities  of  commerce.  Under  the  provisions 
of  the  latter  act  the  original  contract  was  again  snpplomented  nuder 
date  of  September  28, 1888.  The  dimensions  of  the  wharf  were  enlarged 
by  the  addition  of  28  feet  to  the  width  and  42  feet  to  the  length,  all 
wooden  bearing  piles  were  reqaired  to  be  creosoted,  and  a  wooden  fen- 
der system  ontside  the  iron  wharf  was  provided  for.  At  the  date  of  my 
last  annual  report  the  wharf  was  approaching  completion.  All  the 
iron  piles  had  been  put  in  place^  and  nearly  all  of  the  creosoted  wooden 
piles  for  the  fendef  system  had  been  driven.  The  steel  beams,  struts, 
and  diagonal  rods  had  all  been  put  in  place  on  the  easterly  section  of 
the  wharf,  and  the  flooring  of  the  same  section  nearly  all  laid.  The  old 
wharf  had  been  entirely  removed. 

The  progress  of  the  work  has  been  slow  and  unsatisfactory.  Some 
delay  and  trouble  Wiis  caused  in  sinking  the  iron  piles,  by  meeting  ob- 
structions in  the  shape  of  old  piles,  wrecks,  etc.,  within  the  limits  of 
the  site  of  the  old  wharf,  but  the  poor  business  management  of  the 
contractors  was  the  principal  cause.  Frequent  delays  were  caused  by 
having  to  await  arrival  of  material,  and  in  general  there  was  a  lack  of 
the  foresight  and  energetic  management  so  necessary  to  insure  satis- 
factory progress  in  work  of  this  character.  The  construction  'of  the 
wharf  was  completed  during  the  latter  part  of  September,  1889,  and 
the  structure  thrown  open  to  public  use.  The  wharf,  as  completed,  is 
of  the  following  dimensions:  Length  from  bulkhead  to  outer  end,  332 
feet ;  extreme  width,  258  feet ;  total  number  of  iron  piles,  331.  The 
latter  were  spaced  14  f^et  between  centers. 

The  total  quantities  of  materials  used  in  the  wharf  were  -as  follows : 

Cast-iron  piles Um..  1,287, 079 

Wrought  iroQ  and  steel do..  749,340 

Creosoted  wooden  bearing  piles *  968 

Fender  piles .' 180 

Mooring  piles 16 

Pine  lumber feet,  B.  M..  385,793 

Oak  lumber do..  30,124 

Bulkhead ..Linear  feet..  151i 

The  custody  of  the  completed  wbarf  was  transferred  to  the  Quarter- 
master's Department  December  4,  1889. 

The  original  project  provided  also  for  constructing  a  store-house  on 
the  wharf.  Plans  and  speciAcatious  for  a  suitable  building  were  pre- 
pared, proposals  were  invited  by  public  advertisement,  and  were  opened 
December  18,  1889.    The  following  bids  were  received : 

1.  Holtzclaw  Bros.,  Washington,  D.  C |9,499.00 

2.  McCarthy  &.  Baldwin,  Washington,  D.  C  9,322.84 

3.  Darden  &;  Ashe,  Hampton,  Ya 7,439.67 

4.  A.  D.  Wallace,  Hampton,  Va 9,081.00 

5.  Tennis  &  Wheeler,  Hampton,  Va 8,339.00 

The  proposal  of  Dardeu  &  Ashe,  of  Hampton,  Ya.,  was  accepted  and 
a  contract  entered  into  under  date  of  December  dO,  1889. 

The  contractors  have  made  fair  progress,  though  some  delays  have 
occurred,  and  the  wharf  building  is  now  nearly  completed. 

No  work  has  been  done  by  the  Government  on  the  improvement*  to 
tlie  roadway  during  the  year,  btit  considerable  work  has  been  done  by 
the  Chesapeake  iind  Ohio  Railway  Company,  this  having  been  made  a 
condition  of  a  permit  granted  that  company  to  cross  the  Mill  Creek  road 
at  grade  when  extending  its  railroad  upon  the  reservation. 
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Money  statements 

Jnly  1,1889,  amount  available |30,619.00 

Joly  1, 1890,  amount  expended  daring  fiscal  year,  exolasive  of  liabilities 

oatstanding  July  I,  18d9 50,454.01 

July  1, 1890,  outstanding  liabilities 697.00 

Joly  1, 1890,  amonnt  covered  by  uncompleted  contracts  made  during  tbe 

fiacftl  year  ending  Jane  30.  1890 5,204.67 

July  1, 1890,  balance  available ^ 28,540.68 


a  B. 

IRON  PILE  BRIDUE  OVER  MILL  CREEK  AT  FORT  MONROE,  VIRGINIA. 

The  act  making  appropriations  for  sundry  civil  expenses  of  the  Oov- 
emmeDt  for  the  fiscal  year  ending  June  30,  1890,  contained  an  appro- 
priation of  $20,000  for  the  construction  of  an  iron  bridge  over  Mill 
Creek  between  the  military  reservation  of  Foi't  Monroe  and  Elizabeth 
City  County,  Virginia.  The  work  was  assigned  to  my  charge  by  letter 
ofthe  Chief  of  Engineers,  dated  April  3, 1^9. '  The  approved  project 
provided  for  the  construction  of  an  iron  pile  bridge  on  the  site  of  the 
old  wooden  structure,  travel  not  to  be  interrupted ;  the  new  bridge  to 
^  boilt  of  cast  iron  piles  arranged  in  bents  of  three  piles  each,  the  piles 
of  each  bent  to  be  10  feet  apart  from  center  to  center,  and  the  bents  to 
be  about  20  feet  apart ;  the  iron  piles  to  -be  supported  by  wooden  piles 
cat  off  about  2  ieet  above  the  bed  of  the  stream,  the  iron  pile  incasing 
the  wooden  one  for  a  length  of  about  6  feet  (or  4  feet  below  the  bed  of 
the  creek);  the  fioor  beams  to  be  of  oak,  and  the  width  of  the  bridge 
to  be  24  feet- 
Plans  and  specifications  were  prepared  and  proposals,  invited  by 
pablic  advertisement,  were  opened  on  July  25,  1889.  The  following 
bids  were  received : 

I'  Oroton  Bridge  aod  Manufaotaring  Coftipanyi  Groton,  N.  T $17, 500. 00 

2.  Edward  L.  Dent,  Washington,  D.  C 23,883.80 

*>•  Sooysmitb  and  Company,  New  York  City 18,300.00 

Aeoutractwas  made  with  the  Oroton  Bridge  and  Manufacturing 
Compaoy  of  Groton,  N.  Y.,  under  date  of  August  19,  188a 

Tho  contractors  commenced  operations  at  once,  and  made  the  first 
shipment  of  iron  piles  from  their  works  at  Groton,  N.  Y.,  during  Novem. 
bcf)  1889.  Though  this  company  was  well  fitted  for  doing  the  work, 
^hichwas  very  similar  to  that  on  the  Fort  Monroe  Wharf  (constructed 
by  the  same  company)  they  have  not  made  as  good  progress  as  it  was 
thought  they  should  have  done. 

The  work  was  practically  completed  during  May,  1890,and  was  thrown 
open  to  travel  on  the  14th  of  that  month. 

Money  statement 

•jnly  1, 1889,  amonnt  available 20,000. 00 

«[oiy  1, 1890,  amonnt  expended  during  flacal  year 12,291.02 

^'oly  1, 1890,  Otttatanding  liabilities 7,632.25 

19,923.27 

Jnly  1, 1890,  balance  avaUable 76.73 
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^  OP  WILLETS  POINT,  NEW  YORK— ENGINEER  SCHOOL  OP  APPLICA 
nON,  U.  S.  ARMT-BATXALION  OF  ENGINEERS- ENGINEER  DEPOT. 


^OBT  OF  LIEUTENANT-COLONEL  WILLIAM  B.  KING,  CORPS  OF  EN- 
^flf^EBMS,  OFFICES  IN  COMMAND,  FOB  THE  FISCAL  YEAB  ENDING 
^^NB30,  1890. 

Engineer  School  of  Application.  U.  S.  Army, 
Post  of  Willets  Pointj  New  York  Harbor^  July  25,  1890. 

Obneral  :  I  have  the  h6Dor  to  sabmit  the  followlDg  annual  report 
^!^  the  post  of  Willets  Point,  New  York  Harbor,  the  United  States  tin- 
^^^r  School,  the  Battalion  of  Engineers,  and  the  Engineer  Depot. 

post  op  willets  point 

^  '^t  the  close  of  the  fiscal  year  the  garrison  consisted  of  28  commis- 
S^^ed  officers  and  384  enlisted  men,  incliidiug  the  following  General 
'^^,  Artillery  and  Infantry  Officers : 

jy^or  Clarence  Ewen,  SargeoQ,  U.  S.  Army. 
V;^|>toio  Henry  S.  KUbouroe,  AsAistant  Surgeon,  U.  S.  Army. 
£«^^^  Lieutenant  Adam  Slaker,  First  Artillery. 
T>»!^t  Lieutenant  Edgar  W.  Howe.  Seventeenth  Infantry. 
£,5*^t  Lieutenant  John  H.  Beacom,  Third  Infantry. 
_5^ft  Lieutenant  Victor  E.  Stottler,  Tenth  Infantry. 

nd  Lieutenant  Frank  L.  Winn,  First  Infantry. 

nd  Lientenant  Richard  C.  Croxton,  Fifth  Innintry. 

nd  Lieutenant  George  F.  Landers,  Fourth  Artillery. 

nd  Lieutenant  Harry  E.  Wilklns,  Second  Infantry, 
lond  Lieutenant  Samuel  Seay,  Jr.,  Twenty-first  Infantry. 

^^-^Saj.  Clarence  Ew6n,  snrgeon  U.  S.  Army,  was  assigned  to  dnty  at 
;^^^^  post  January  2, 1890,  in  compliance  with  special  orders  No.  242, 
^^^^^qnarters  of  the  Army,  Adjntant-Oeneral's  Office,  Washington, 
^■^tober  17, 1889. 

^^  CSapt.  Henry  S.  Kilbourne,  assistant  snrgeon  U.  S.  Army,  was  as- 
^^TDed  to  duty  at  this  post  June  12, 1890,  in  compliance  with  special 
^^crs  No.  93,  Headqnarters  of  the  Army,  Adjutant-General's  Office, 
^shington,  April  21, 1890. 

l^irst  Lieut.  Theodore  F.  De  Witt,  assistant  surgeon,  U.  3.  Army, 
^  relieved  from  duty  at  this  post,  June  4, 1890,  in  compliance  with 
«-{^^cial  orders  No.  119,  Headquarters  of  the  Army,  Adjutant-Qeneral's 
^-■^ce,  Washington,  May  21, 1890. 

■p  Oapt  Edward  0.  Carter,  assistant  surgeon,  U.  S.  Army,  was  relieved 
>^^m  duty  at  this  post  January  2, 1890,  in  compliance  ^ith  special  orders 
f^o.  287,  Hea<lqoarters  of  the  Army,  Adjutant-General's  Office,  Wash- 
*^eton,  December  20,  1889. 
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The  foUowing-uamed  ofBcers  were  relieved  from  duty' at  this  post 
(instructioQ  in  Bubcaariiie  minidg)  at  the  dates  set  opposite  their  re- 
spective Dames,'  viz : 

Second  Lieat.  William  S.  Biddle,  jr.,  Thirteenth  Infantry,  Septemher  23,  1889. 

First  Lieut.  David  Price,  First  Artillery,  October  1,  1889. 

First  Lieut.  CLiaries  B.  Uiirdia,  Eighteenth  Infantry,  October  1, 1889. 

Second  Lieut.  James  T.  Kerr,  Seventeenth  Infantry,  October  1,  1889. 

Second  Lieur.  Elmer  F.  Tageart,  Sixth  Infantry,  October  1,  1889. 

Second  Lieut.  Tredwell  W.  Moore,  Twenty-second  Infantry,  October  1, 1889. 

Second  Lieut.  Edward  N.  Jones,  jr.,  Eighth  Infantry,  October  1,  1869. 

Secoud  Lieut.  Lorenzo  P.  Davidson,  Eleventh  Iniantry,  whose  tour 
of  duty  and  instrnction  at  the  post  was,  upon  his  own  application,  ex- 
tended until  May  1,  J  890,  as  per  letter  dated  War  Department,  Ai^u- 
tent  General's  Office^  Washington,  September  12, 1889,  was  reliered  on 
May  1,  1890,  in  compliance  with  special  orders  No.  97,  Headquarters  of 
the  Army,  Adjntant-Oeneral's  Office,  Washington,  April  25, 1890. 

Two  aitillerj^  officers  Und  eight  infantry  officers  were  assigned  to  duty 
at  this  post  in  special  orders  No.  240,  Headquarters  of  the  Army,  Adju- 
tant-General's Office,  Washington,  October  22, 1889. 

2Second  Lieut.  Maury  Nichols,  Sixteenth  Infantry,  was,  upon  his  own 
request,  relieved  from  duty  at  this  post  on  ^ebrnar)^  10,  ICfOO,  in  com- 
pliance with  special  orders  No.  30,  Headquarters  of  the  Army,  Adjutant- 
Geneial's  Office,  Washington,  February  6, 1890. 

The  following  improvements  are  about  all  that  could  be  accomplifihed 
with  the  means  available  during  the  year: 

I.  The  roads  and  walks  about  the  post  have  been  repaired  with  broken 
stone  furnished  by  the  Quartermaster's  Department. 

II.  The  cooking  facilities  of  the  battalion  mess,  which  was  started 
about  the  beginning  of  the  fiscal  year,  have  been  improved  by  the  ad- 
dition of  mammoth  steam  cofieeboilers,  soup-stock  boiler,  and  a  steam- 
heating  table,  which  is  being  constructed.  An  instructor  in  cooking 
was  employed  for  several  months.  It  is  believed  that  when  a  suitable 
building  is  provided  for  this  mess  the  results  will  be  all  that  have  he&a 
anticipated. 

III.  Water-closets  have  been  introduced  into  the  quarters  of  six  non- 
commissioned officers,  and  two  large  brick  water-closets  have  been  built 
near  the  barracks  for  the  use  of  enlisted  men. 

IV.  A  small  portion  of  the  parade  ground  has  been  graded  by  re- 
moving the  sod,  and  filling  up  the  worst  inequalities,  and  this  work 
should  be  extended,  though  there  is  too  much  of  it  to  be  done  entirely 
by  the  labor  of  enlisted  men. 

v.  The  fire-proof  building  for  engineer  models,  referred  to  in  last  re- 
port,  is  well  under  way.  Nearly  all  tlie  materials  have  been  procured, 
the  foundations  laid,  and  the  walls  are  up  to  the  middle  of  the  first  story. 

VI.  Plans  and  estimates  for  lighting  the  public  buildings  and  grounds 
by  electricity,  as  suggested  in  my  last  report,  have  been  made  and  for- 
warded March  26, 1890,  to  the  Quartermaster-General,  and  it  is  hoped 
that  the  experiment  may  be  tried  at  an  early  day.  The  cost  of  dynamo, 
wiring  and  lamps  will  be  only  about  $2,000,  and  the  experience  gained 
by  the  introduction  of  this  plant  may  be  utilized  in  supplying  other 
military  posts  with  the  best  and  safest  of  lights. 

VII.  New  plans  have  been  made  for  a  quartermaster  and  commis- 
sary storehouse,  which  will  somewhat  diminish  the  cost,  and  give  suf- 
ficient accommodations  for  offices  and  storage. 

YIII.  The  coal-shed,  recently  authorized  for  the  annual  supply  of 
coal,  near  the  quartermaster's  wharf,  is  well  under  way,  and  it  is  ex- 


APPENDIX    3 — 'REPORT   OP   LIEUT.    COL.    KING.  391 

pected  that  a  great  saving  will  resalt  in  the  cost  of  haaling  cokl,  and 
additional  economy  will  result  from  having  the  coal  protected  from  the 
weather. 

IX.  The  cemetery  fence  has  been  painted,  and  it  is  very  desirable 

tbat  sai table  headstones  should  be  provided  for  soldiers'  graves.    Thirty- 

tbree  soldiers  have  1>een  buried  in  this  cemetery,  and  seven  of  them  have 

bad  marl)le  headstones  erected  by  their  comrades,  while  twenty-six 

^ves  are  marked  by  wooden  head-boards,  which  are  fast  going  to  decay. 

No  additional  interments  are  to  be  made  in  this  cemetery,  but  it 
Bhonld  be  placed  in  good  repair,  and-  all  perishable  monuments  should 
be  replaced  ut  once. 

X.  Some  repairs  and  improvements  have  been  made  to  the  post  can- 
teen, and  it  has  continued  in  successful  operation  from  the  start.  The 
net  proceeds  of  the  canteen  divided  among  the  companies  during  the 
PftBt  year  has  been  $3,468.26.  The  chief  object  of  the  canteen,  how- 
ever, is  not  to  make  money,  but  to  encourage  the  men  to  remain  on  the 
post,  and  not  patronize  the  numerous  rumshops  in  the  immediate 
neighborhood.  The  effect  on  the  discipline  of  tbe  garrison  has  been 
oonatautly  kept  in  view,  and  while  some  abuses  of  the  canteen  privi- 
leges have  been  noticed,  it  has  been  quite  evident  that  nearly  all  the 
delinquencies  during  the  year  have  been  committed  by  men  who  had 
patronized  the  saloons  off  the  post. 

The  following  additional  improvements,  most  of  which  have  been  re- 
ferred to  in  former  reports,  are  earnestly  recommended: 

'•  Tbe  new  barracks  and  mess- building,  for  which  plans  and  specifl- 
catioDs  have  been  submitted. 

As  there  was  an  item  of  $60,000  among  the  estimates  of  the  Quarter- 
l^aster-General  on  which  a  large  appropriation  was  made  in  the  army 
»>^'l,  and  as  the  Secretary  of  War  and  the  Chief  of  Engineers  have  per- 
^Q&Uy  inspected  the  post  recently,  it  will  not  be  necessary  to  enlarge 
Qpon  this  item. 

II.  As  an  allotm^it  of  $1,200  has  been  made  for  cleaning  out  and 
ueepening  the  ditch  on  the  west  side  of  the  post,  this  much  needed 
^ork  will  be  done  during  the  present  year. 

III.  It  has  been  my  intention  to  build  a  wall  and  embankment  around 
|ae  ice  pond,  so  as  to  prevent  surface-water  from  entering  it  directly, 
P^t  it  has  not  been  possible  to  do  so  with  the  labor  of  the  post  without 
increasing  the  fatigue  details  beyond  a  reasonable  limit. 

The  wall  will  have  to  be  300  yajrds  long,  and  with  the  stone  already 
^  hand  for  the  puri>ose,  and  nsing  the  labor  of  the  post  when  availa- 
1)^6)  tbe  work  could  be  done  for  $900. 

I'bis  will  not  only  remove  the  unsanitary  margin  of  swamp  in  sum- 
^%  but  would  improve  tbe  quality  of  the  ice  in  winter.  The  post 
aurgeon  hus  heretofore  declared  the  ice  unfit  for  use  except  for  indirect 
^^ling  purposes. 

IV.  Some  second-hand  iron  fence  has  been  procured,  and  it  is  pro- 
V^f^  to  erect  it  on  the  reservation  line  adjoining  the  new  gates,  and 
^'^JB,  with  the  deepening  of  the  ditch  already  provided  for,  will  form  a 
*Qitable  inclosure  of  the  Government  lands. 

Y*  In  order  to  accommodate  as  many  student  officer^  as  possible,  the 
^^ailable  quarters  for  unmarried  officers  have  been  crowded  to  their 
P^most  capacity,  and  it  is  respectfully  recommended  that  an  allotment 
^  Qaade,  if  possible,  for  a  single  set  of  quarters  suitable*  for  one  of  the 
^Ptains,  and  the  quarters  now  occupied  by  him  will  then  be  available 
*or  two  lieutenants. 

Vl.  The  health  of  the  post  during  the  past  year  has  been  excellent. 
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There  were  no  deaths  Id  the  command,  and  no  serious  epidemics.  The 
number  of  men  on  sick  report  has  been  only  aboat  two-thirds  of  the 
average  for  the  past  five  years. 

In  this  connection  I  desire  to  invite  attention  to  the  fact  that  the 
medical  statistics  as  published  by  the  Surgeon-General  have  given  this 
post  a  very  undeserved  reputation  for  unhealthfulness,  ranking  it  far 
below  Jackson  Barracks  and  Fort  Barrancas.  In  factj  there  are  but  two 
posts  in  the  entire  list  that  have  so  large  a  percentage  of  men  ^*  admitted 
to  hospital." 

The  facts,  I  think,  show  conclusively  that  a  very  large  '^  personal 
equation  "  should  be  applied  to  all  these  statistics. 

BNOnrEBR  SCHOOL  OF  APPLICATION,  U.  8.  ABMY^ 

The  scope  and  object  of  the  school  have  been  fully  4Bet  forth  in  pre- 
vious reports  and  in  the  order  establishing  it  on  its  present  basis;  the 
orders  issued  in  pursuance  of  the  latter,  arrangiog  the  details  of  the 
season's  work,  are  appended,  marked  A,  B,  and  C 
•  During  the  past -year «  class  of  two  engineer  officers  completed  the 
full  course  of  three  years,  and  one  officer  of  artillery  and  six  officers  of 
infantry,  having  completed  the  ten  months'  course  of  torpedo  instruc- 
tion, were  relieved  in  October. 

The  follow!  ug  tabular  statement  shows  the  constitution  of  each  class, 
the  subjects  in  which  they  have  received  instruction,  and  their  marks 
in  each  subject  for  the  year,  the  maximum  in  all  cases  being  3. 

These  marks  are  the  mean  of  marks  awarded  at  examinations  held  as 
follows,  viz :  January  3, 1890.  February  7, 1890.  March  7, 1890.  Hay 
6,  7,  1890. 


Third  winter's  oIms. 


Second  Lientenaat  FnDCit  R.  Shank,  Corps  of  Bngineen.. 
Seoood  Lieatenant  B.  W.  Van  C.  Lncaa,  Ccope  of  Engineers. 


CiTil 
englneetiiftg. 


2.81 
2.78 


mUtai 


8.0D 
2.82 


Second  winter's  class. 


Second  LienteliantB.  W.  Van  G.  Lnoas,  Corps  of  Bngineers* 

Second  Lieutenant  Henry  Jerrey,  Corps  ot  Ensineers 

Second  Lieutenant  C.  H.  McKinslry,  Corps  of  Bngineers. .. 
Second  Lieatenant  W.  V.  Jadson,  Corps  of  Eugineeis 


CirU 
engineerinK. 


S.68 
2.77 
2.81 


UUiUrr 
engineeruig. 


2.64 
2.76 
2.79 


Photograpifay. 


2.2 

2.8 
2.8 

2.7 


First  winter's  class. 


First  Lieatenant  Adam  Slaker,  First  Artillery 

First  Lieatenant  Edgar  W.  Howe,  ScTenteentn  Infantry 

First  Lieatenat  Joho  H.  Beacom.  'Third  iofantry 

First  Lieutenant  Victor  E.  Stottler,  Tenth  Infantry 

Second  Lieatenant  Frank  L.  Winn,  First  Infantry 

Se<>^nd  Lieatenant  Richard  C. Croxton,  Fifth  Infantry 

Second  Lieatenant  Oeorge  F.  Landers,  Fourth  Artillery 

Second  Lieatenant  Harty  E.  Wilkins,  Second  InfanUy 

Second  Lieutenant  Samuel  Seay  Jr.,  Twenty-first  Infantry 

Second  Lieutenant  B.  B.  Winslow,  Corps  of  Engineers 

Second  Lieutenant  A.  M.  D' Armit,  Corps  of  Engineers 

Second  Lieutenant  C.  A.  F.  FlMrler,  Corps  of  Engineers 

Additional  Second  Lieutenant  Chester  narding.  Corps  of  Bngineeri. 

Additional  Second  Lieutenant  W.  W.  Harts,  Corps  of  Engineers 

Additional  Second  Lieutenant  Robert  McGregor,  Corps  of  Engineers 


Civil 
engineering. 


2,86 
2.90 
2.69 
2.88 
2.26 
2.89 


Torpedoes. 


2.886 
21884 

2.292 
2.610 
2.602 
2.118 
2.868 
2.622 
2.622 
2.890 
2.920 
2.788 
2.846 
2.870 


*  Examined  with  this  class  in  photography  only. 
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The  library  of  the  school  is  under  the  iintiiediate  charge  of  the  bat- 
talion a<yatant,  ex  officio  secretary  of  the  academic  staff,  aud  has  re- 
ceived many  valuable  additions  during  the  year  in  the  way  of  standard 
Bcientiflo  works  and  periodicals. 

The  appropflation  asked  for  to  keep  the  library  np  to  the  proper 
standard  during  the  next  fiscal  year  is  $500,  which  is  respectfhlly  reo- 
ommended. 

In  aooordanee  with  my  recommendation  of  last  year,  the  course  of 
instroction  in  torpedo  service,  for  officers  of  artillery,  cavalry,  and 
io&ntry  was  extended  from  seven  months  to  ten  months,  commencing 
on  the  1st  day  of  December,  and  ending  on  the  1st  day  of  October  fol- 
lowing. (General  Orders,  No.  47,  Headquarters  of  the  Army,  Adjutant- 
General's  Office,  Washington,  April  29, 1889.) 

In  response  to  a  circular  sent  to  officers  of  the  Corps  of  Engineers, 
MMne  valuable  contributions  to  th^  collection  of  engineer  models  have 
been  received,  among  which  are  the  following,  viz : 

!•— A  model  oi  the  movable  dam  as  applied  to  the  Kaoawba  River,  West  Virginia, 
by  Col.  WUliam  P.  CraighiU. 
n* — k  ihot  and  «beU  taken  from  the  wslls  of  Fort  Pnlaski,  Georgia,  and  a  palmetto 

log,  from  Lieot.  O.  M.  Carter, 
y^— A  <<  dead-light"  from  the  steamer  iStor  o/ IA0  West,  from  Capt.  J.  H.  WiUard. 
^V.—A  shell  Arom  the  battle-field  of  Ball  Ran,  ftom  Capt.  F.  A.  Mahan. 
V.—A  set  of  blae  printa  of  the  proposed  locks  aud  other  strnotnres  on  the  Henne- 
^  pin  canal,  from  Capt.  W.  L.  Marshall. 

*^^— A  set  of  blue  prints  of  a  combined  wagon  and  shield,  from  Capt.  John  O.  D. 
y.  Knight. 

'^ — Photographic  views  of  Works  on  Plum  Point  and  Memphis  reaohes,  fh>m 

Vnr  ^  V^*  ^'  ^*  Leach. 

*' — ^Uodel  of  erib  designed  for  breakwater  at  Michigan  City,  Ind.,  fh>m  Lient. 
j^  Joseph  £.  Knbn. 

— Bine  print  of  proposed  new  lock  at  St.  Mary's  Falls  Canal,  Michigan,  fh>m 
j^  Co}.  O.  M.  Poe. 

" '^Photograph io  views  of  Mexican  works  of  bank  protection  opposite  £1  Paso, 
^^  Tex.,  from  Mi^.  O.  H.  Ernst. 

^^ — Drawings  of  breakwater  cross-section  at  Lake  Champlain,  from  M^J.  M.  B. 
Xl^  Adams. 

^"^Hodel  of  crib  and  riprap  foundation  at  Mllwaokee,  and  model  of  lock-gate  on 
Fox  River,  from  Mig.  C.  £.  L.  B.  Davis. 

BATTALION  OF  BNOINBBRS. 

g^^lie  law  provides  for  five  companies  of  engineer  troops,  having  an 
Q^^regate  strength  of  762  enlisted  men,  officered  by  detail  from  the 
g^^^ps  of  Engineers.    At  present  only  fonr  companies,  with  a  total 

^!^ngth  of  600  enlisted  men,  are  allowed  to  be  recruited. 
Q^^he  aggregate  strength  of  the  battalion  on  Jnne  30, 1890,  including 
g^^pany  E,  stationed  at  West  Point,  N.  Y.,  was  19  commissioned  officers 

S  ^^  ©Blisted  men. 
fl^^nring  the  year  Companies  A,  B^  and  0,  have  been  stationed  at 
(j^^lets  Point    Oohpany  D  exists  in  name  only.    Company  E,  has 
^^^n  stationed  at  West  Point,  to  assist  in  the  practical  instruction  of 
^<^ets  of  the  Military  Academy,  in  building  military  bridges,  sapping, 

^ning,  and  signaling. 

^*3?he  following  is  a  roster  of  officers  serving  with  the  Battalion  of  Bn- 
^^^eers  on  June  30, 1890,  viz: 

X«ieat.  Col.  William  R.  King,  Corps  of  Engineers,  commanding. 
B*ic8t  Lient.  James  O.  Warrsii,  Corps  of  Bngineers,  a^jotant. 
^rsl  Lient.  George  A.  Zinn,  Corps  of  EDgineers,  qnartermastar. 
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Company  A, 

Capt.  Olmton  B.  Sears,  Corps  of  EDgineers,  commandiDg  company. 
Se<M)Dcl  Lieut.  Eugene  W.  Van  C.  Lucas,  Corps  of  Engineers^  wfth  coml>any. 
Second  Liant.  William  V.  Judson,  Corps  of  Engineers,  with  company. 
Second  Lieut.  Clement  A.  F.  Flagler,  Corps  of  Engineers,  with  company. 
Additional  Second  Lient.  Robert  McGregor,  Corps  of  Engineers,  with  company. 

Company  B, 

Capt.  Richard  L.  Hozie,  Corps  of  Engiueers,  commanding  company. 
Second  Lieut.  Francis  R.  Shunk,  Corps  of  Engineers,  with  company. 
Second  Lieut.  Henry  Jervey,  Corps  of  Engineers,  with  company. 
Second  Lieut.  Eben  E.  Wioslow,  Corps  of  Eugiueers,  with  company. 
Additional  Second  Lieut.  Chester  Harding,  Corps  of  Engineers,  with  company. 

Company  C. 

Capt.  Eric  Bergland,  Corps  of  Engineers,  commanding  company. 
Second  Lient.  Charles  H.  MoKinstry,  Corps  of  Engintiers,  with  company. 
Second  Lieut.  Albert  M.  D'Armit,  Corps  of  Engineers,  with  company. 
Additional  Second  Lieut.  William  W.  Harts,  Corps  of  Engineers,  with  company. 

Company  D. 

First  Lieut.  James  G.  .Warren,  Corps  of  Engineers,  commanding  company. 

Company  E, 

Capt.  George  McC.  Derby,  Corps  of  Engineers,  commanding  company. 
First  Lieut.  John  Biddle,  Corps  of  Engineers,  with  company. 

The  followiiii^  table  shows  the  changes  that  have  taken  place  in  the 
personnel  of  the  ofBcers  dnring  the  year,  viz : 


Bank. 

Kamea. 

Date. 

Relieved  or 
joined. 

Remarka. 

Finit  lieutenant 

Do 

Neweomer, H. C  ... 

Patrick,  M.M.; 

Keea.  Thoa.  H 

Ang  ^8^1889 

Oct.   7,  law 

....do  ....... 

Relieyed  . 

do 

....do .... 

S.  <Mfo.  188»  A.  G.  0. ,  Anjf.  15,' 
a  0. ,  No.  220.  A.  G.  O.,  Sept.  28^ 

lotW. 

Do. 

SecAnd  1  ien  tenant . . . 

Do 

Captain 

Potter.  C.  L 

Roealer,S.W 

Winalow,E.B 

I)'Armit,A.M 

Flagler,  C.  A.  F 

Harainir.  Cbea 

Oct.    0,1880 
June  14, 1890 

Sept.  30. 1880 

— do 

...do 

do 

...do 

Joined.... 

do 

...do 

Da 
8.  0.,  No.  127,  A.  G. O.,  May  31. 

1800. 
8.  O..  No.  see,  A.  G,  0.,  Sept.  7, 

1880. 
Do.    ~ 

SMond  lioutenant 

Do 

Do  

Do. 

Additional  boo  end 

,  ...do 

...  .do  •  . . .  • 

Do. 

liautenant 
Do 

Hart8,W.W 

McGregor,  Rob 

S6an,C.B 

..  do 

...  .do  . . . . ' 

Da 

Do 

....do 

....do 

Do. 

CaotaiD 

June  24. 1800 

— do 

8. 0.,  Na  127,  A.  G.  O .  May  $1« 
1800. 

BEGBUITINa. 

During  the  year  the  companies  of  the  Battalion  of  Engineers  have 
been  recruited  partly  by  enlistment  and  re-enlistment  at  Willets  Point 
and  West  Point,  partly  by  assignment,  on  their  own  application,  of 
recruits  from  Princeton  DeiK)t  Recruiting  Service  at  Davids  Island, 
New  York  Harbor,  and  Columbus  Barracks,  Ohio,  and  partly  by  re- 
cruits obtained  at  a  rendezvous  in  New  York  City. 

The  Engineer  sergeant  detailed  to  recruit  for  the  Battalion  of  En- 
giueers, under  authority  granted  in  letter  from  the  Adjutant-General, 
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XT.  S.  Army,  dated  September  15,  188S,  and  attached  by  the  sapcriti- 
tendent  recrniting  service  to  B^ndezvous  146,  Park  Bo.w,  New  York 
City,  was  reliev^  from  this  duty  March  27,  1890,  only  teu  recraits 
beiDg  at  that  time  required  to  complete  the  authorized  strength  of  the 
companies  at  this  post. 

The  following  is  a  summary  statement  of  the  recruiting,  desertions^ 
jAua  other  changes  among  the  enlisted  men  of  the  Battalion  of  En- 
gineers during  the  past  year,  viz : 

Gain : 

Recruits  from  depot  (from  Davids  Island,  12;  from  Colambae  Barracks,  13).  25 

Enlisted(at  Willets  Point,  101;  at  West  Point,  46) 147 

Re-enlisted  (at  Willets  Point,  56;  at  West  Point,  8) 64 

By  transfer  (transferred  upon  their  own  application) 11 

From  desertion 6 

Total 253 

Loss: 

Discharged  by  expiration  of  service 96 

Discharged  for  disability 10 

Discharged  by  general  coart-martial 7 

Discharged  by  order 21 

Transferred  (ill  health,  2 ;  hospital  corps,  1 ;  other  causes,  6) 9 

Retired 3 

Died 0 

Deserted  (Co.  A,  15;  Co.  B,  11;  Co.C,  22;  Co.  E,  4) 52 

Total „ 198 

Net  increase,  253,  less  198=55  men. 

The  following  table  exhibits  a  synopsis  of  the  Engineer  recruiting 
service,  the  average  number  of  men  in  confinement  and  sick,  the  num- 
ber of  desertions,  and  trials  by  general  and  garrison  courts- mar tia) 
from  June  30, 1884,  to  June  30,  1890,  a  period  of  six  years,  viz : 


• 

Komber 
of  men  on 
Jnne  30. 

Becroiting. 

Average  dftilj 
nomber. 

Deser* 
UonR. 

TriftU. 

Flaoftl  y«ar. 

En- 
lUted. 

Re^n- 
listed. 

Conflned. 

Siok. 

Oenessl 
court- 
martial. 

Qarrlaon 
court- 
martial. 

Jime  90, 1884,  to  June  30, 1885  . . 
June  80, 1886.  to  Jnne  30. 1886  . . 
Jane  80, 1886,  to  Jnne  80, 1887  . . 
June  90, 1887.  to  Jane  30. 18i>8  . . 
Jnne  80, 1888.  to  June  30. 188P  . . 
Jttoe  30, 1880^  to  June  30, 1800  . . 

S83 
306 
388 
307 

4oa 

468 

60 
67 
20 
0 
00 
147 

30 
88 
38 
24 
29 
64 

6 
8 
0 
12 
6 
0 

18 
22 
17 
22 
20 
14 

106 
76 
49 
49 
28 
52 

11 
20 
19 
81 

4 
13 

59 
107 
160 
218 
214 
304 

KoTX.— The  flgurea  for  1888, 1880,  and  1890,  include  nine  roon  in  boapital  corps,  who  wore  formerly 
detailed  from  this  battalion. 

From  this  table  it  will  be  seen  that  the  enlisted  strength'of  the  battalion 
18  one  sixth  greater  than  at  any  previous  time ;  that  the  nnmber  of  men 
enlisted  during  the  year  has  be<>n  more  than  three  times  and  the  number 
re-enlisted  has  been  more  than  double  the  average  of  former  years.  The 
percent,  of  men  in  confinement  has  been  about  the  average,  while  the  pro- 
portion of  men  on  sick  report  has  been  only  two-thirds  as  large  as  the 
average  number. 

The  number  of  desertions  has  been  more  than  double  the  number 
last  year,  btit  is  much  less  than  the  average  of  the  past  five  years; 
and,' as  compared  with  the  number  of  men  in  the  first  year  of  their  en- 
listment, the  clasathat  furnishes  most  of  the  deserters,  the  proportion 
is  even  less  than  that  of  last  year. 
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The  unmber  of  trials  by  general  coart- martial  has  been  less  tban  the 
average,  while  the  numbei  of  trials  bjr  garrieon  ooarts  has  been  con- 
siderably greater.  This  increase  has  been  largely  dae  to  the  natural 
bent  of  some  men  to  abuse  any  privileges  accorded  them.  A  large  pro- 
portion of  these  cases  have  arisen  firom.  the  sabstitution  of  a  check  roll- 
call  at  11  o'clock  for  tattoo  roll-call  at  9.30  o'clock,  and  it  is  believed 
that  the  service  wonld  be  the  better  for  requiring  men  to  retire  at 
any  early  hoar,  as  a  rale,  and  making  sach  exceptions  as  circamstances 
may  require  by  the  liberal  use  of  passes. 

The  following  statement  shows  the  number  of  different  men  tried  and 
other  facts  relative  to  the  trials : 

*  Trials. 

By  Keuenl  oonrt IS 

By  ganiaon  eoort 804 

Total 817 


• 

No.  of 
men. 

No.  of 

trials. 

rriad  oncA.... .........................•..•.■■.■.......>......■...•. 

75 

87 

10 

U 

8 

2 

2 

2 

7S 

Tried  iwiee.^ — 

74 

Pried  tbree  times 

30 

rried  four  tieiea 

56 

Tried  Are  tinaea - 

40 

rried  aiz  timea 

12 

rried  aeveii  timea 

14 

Med  eiffht  timea ••• 

16 

Total 

ISO 

817 

Number  of  men  who  pleaded  cnilty 261 

Numberof  men  who  pleaded  not  gouty 68 

Total .•...^.... 817 


Xnmber  of  aoqnlttals 16 

llamber  fonndgnilty 802 

Total 817 

From  this  it  appears  that  less  than  one-third  of  the  battalion  were 
tried  for  any  delinquency  whatever  during  the  year,  while  only  thirty- 
eight  men,  or  less  than  one-ticel/th  of  the  number  in  the  battalion,  were 
accountable  for  more  than  one-half  of  all  the  court-martial  cases. 

This  points  to  the  liberal  discharge  of  bad  men  for  the  benefit  of  the 
service  as  a  wholesome  measure,  as  the  dishonorable  discharge  of  about 
8  per  cent,  of  the  battalion  would  have  improved  the  discipline,  as 
shown  by  court-martial  cases,  50  per  cent,  and  would  also  have  prevented 
many  desertions,  as  several  of  these  same  men  afterwards  deserted. 

The  statement  also  shows  that  in  over  80  per  cent,  of  cases  the  ac- 
cused pleaded  guilty,  and  he  was  found  guilty  in  about  05  per  cent,  of  the 

These  facts,  I  think,  accord  with  the  suggestions  expressed  in  my 
last  report,  viz : 

II.  Allow  oaaes  of  desertion  to  be  tried  by  garrison  courts,  unless  the  aecnsed  de- 
mands  a  general  court  and  award  snitable  panishment,  sabjeot  to  the  approval  of  the 
Genera]  of  the  Army. 

III.  Allow  minor  ofTenses,  now  triable  by  garrison  coartSi  to  be  tried,  an4  ponish- 
ment  snob  as  fine  or  confinement  at  bard  labor,  awarded.by  a  field  oflSoer  or  a  oaptain 
other  than  the  commanding  offleer  of  the  prisoner,  unless  the  latter  demands  a  garri- 
son court ;  the  sentence  to  oe  subject  to  approval  of  the  post  commander. 

The  last  two  suggestions  wonld,  I  think,  tend  to  secnre  prompt  as  well  as  substan- 
tial Jnstice,  and  tnns  save  valaable  time  as  well  as  give  the  prisoner  a  speedy  triaL 
lu  the  great  majority  of  cases  the  prisoner  pleads  guilty  and  makes  no  defense;  lu 
fact,  charges  are  seldom  preferred  without  a  previous  investigation.    If  the  man  does 


APPENDIX   3 — REPORT   OF   LIEUT.    COL.   KING.  397 

noieTOQ  pretend  that  he  is  innocent,  why  shoold  the  legal  farce  of  a  formal  trial  be  en- 
acted t  When  any  donbtfnl  case  ariees  the  prisoner  can  secure  his  rights  as  at  present 
by  asking  for  a  conrl^  bnt  in  the  general  case  he  would  prefer  to  be  sentenced  at 
onoe,%o  as  to  avoid  delay. 


# 


DRILLS  AND  INSTRUOTION. 


Daring  the  y«ar  the  Battalion  of  Engineers  has  been  drilled  and  in- 
stmcted  as  follows : 

1.  InfiEintry  tactics,  school  of  the  soldier,  company  and  battalion. 

2.  In  target  practice.  Target  practice  which  was  saspended  on  Jane 
11, 1889,  was  resumed  on  July  21, 1880.  The  practice  season  for  the  post 
of  Willets  Point,  New  York  Harbor,  for  the  past  target  year,  prescribed 
in  General  Orders  No.  3,  Headquarters  Corps  oC  Engineers,  series  of 
1889,  was  extended  for  one  month,  to  date  from  return  of  engineer  de- 
tachment at  Johnstown,  Pa. 

In  last  target  year,  two  men  qualified  as  sharpshooters,  and  twenty - 
one  as  marksmen* 

In  the  rifle  contest  at  Fort  Niagara,  five  priases  of  the  available 
twenty  were  won  by  the  battalion  team,  as  follows : 

In  the  Department  of  the  East  match:  Number  of  competitors,  70; 
averilge  of  twelve  highest  scores,  624. 

Gorporal  Truman  Organ,  Company  E,  won  first  prize,  gold  medal ; 
score,  554 ;  highest  score  last  year,  531.  Second  Lieut.  Charles  L.  Pot- 
ter, Corps  of  Engineers,  won  second  prize,  silver  medal ;  score,  550 ; 
highest  score  last  year,  531.  Sergeant  William  A.  Boyle,  Company  C, 
won  third  prize,  silver  medal ;  score,  546 ;  highest  score  last  year,  522. 

In  the  Division  of  the  Atlantic  match  :  Number  of  competitors,  28; 
average  of  twelve  highest  scores,  514. 

Second  Lieut.  Charles  L.  Potter,  Corps  of  Engineers,  won  fourth 
prize,  gold  medal ;  score,  518 ;  highest  score  last  year,  511.  Corporal 
John  Kelly,  Company  A,  won  seventh  prize,  silver  medal;  score,  510; 
highest  score  last  year,  507. 

Thus  making  one-fourth  of  the  twenty  available  prizes  with  about 
one-twentieth  of  the  number  of  competitors. 

These  results  are  especially  creditable  in  view  of  the  limited  time  and 
imperfect  focilities  available  for  target  practice  at  this  post. 

3.  In  pontoniering  during  the  months  of  August  and  September. 
(Drills  in  the  use  of  United  States  bridge  equipage.) 

4.  In  military  engineering.  Nomenclature,  dimensions,  profiling,  and 
construction  of  modern  siege  batteries ;  foot  reconnaissances,  during 
the  months  of  October  and  November,  1889. 

5.  Torpedo  drills  were  had  throughout  the  year ;  the  winter  months 
being  devoted  to  in-door  drills  and  practice  in  the  loading  room,  and 
the  samroer  months  to  out-door  drills  and  exercises. 

The  following  number  received  instruction  during  the  winter  months, 
viz:  Sixteen  sergeants,  22  corporals,  and  281  privaies. 

QaaUficaiion  of  privates: 

FirttelMB 1S2 

Second  elats 92 

Thirdolaas 27 

281 
Ezonaed,  being  mlready  rated  m  first  class  in  twpedo  serrioe 12 

293 

6.  Photography.  Selected  details  of  non-commissioned  officers  have 
been  instructed  in  military  photography. 
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The  detachment  of  engineer  troops  consisting  of  Second  Lieats. 
Mason  M.  Patrick  and  Thomas  H.  Bees,  Corps  of  Engineers,  4-sergeaiit8, 
1  corporal,  and  47  privates,  returned  with  ponton  material,  etc.,«from 
Johnstown,  Pa.,  on  July  16,  1889.  This  detachment,  balance  of  origi- 
nal force  sent  from  here  on  June  5,  1889,  under  command  of  Gapt.  Erie 
Bergland,  Corps  of  Engineers,  was  employed  in  guarding  and  preserv- 
ing ponton  material,  etc.,  in  use  at  that  plar»,  and  in  constructing 
bridges  of  a  more  permanent  character  across  the  Oonemangh  River 
and  Stony  Creek,  at  Johnstown,  Pa. 

In  compliance  with  telegraphic  instructions  from  the  Chief  of  Engi- 
neers, U.  S.  Army,  a  detachment  of  3  sergeants,  5  corporals  and  ^1 
privates,  under  command  of  First  Lieut.  Mason  M.  Patrick  and  Second 
Lieut.  William  Y.  Jndson,  Corps  of  Engineers,  was  sent  to  Philadel- 
phia, Pa.,  on  Aughst  5, 1889,  to  report  to  the  governor  of  Pennsylvania, 
for  assignment  to  duty  with  the  First  Brigade,  Pennsylvania  National 
Guard.  The  detachment  was  supplied  with  intrenching  tools  for  300 
men,  and  with  tools  for  preparing  siege  material ;  and  were  prepared 
to  give  instruction  in  aiming  drill,  target  practice,  manufacture  of 
siege  material,  tracing  and  profiling  of  field  works,  construction  of  hasty 
intrenchments,  rifle  pits,  etc.,  and  reconnaissances.  On  account  of 
limited  time,  but  little  was  accomplished.  The  detachment  returned  on 
August  13, 1889. 

Engineer  Depot, 
public  buildings  and  constructions. 

I.  The  new  fire-proof  building  for  engineer  models  is  well  under  way, 
the  walls  being  completed  up  to  the  middle  of  the  first  story  and  nearly 
all  the  materials  having  been  procured.  All  the  work  thus  flBkr  has 
been  done  by  engineer  soldiers  and  the  building  will  be  a  monument  to 
their  skill  as  draughtsmen,  stone-cutters,  masons,  bricklayers,  carpenters, 
blacksmiths,  and  painters,  and  it  is  an  important  fact  that  the  best 
mechanics  and  most  intelligent  clerks  are  also  in  very  many  eases  the 
best  soldiers. 

II.  On  the  10th  of  May,  1890^  one  of  the  store-houses  for  engineer 
tools  and  ponton-bridge  equipage  was  destroyed  by  fire,  together  with 
all  of  its  combustible  contents.  The  fire  was  evidently  the  work  of  an 
incendiary,  and  owing  to  a  combination  of  unfavorable  circumstances 
it  was  found  impossible  to  save  any  part  of  the  building,  which  was  a 
mere  shell  of  boards  and  shingles.  The  fire  was  started  near  the  mid- 
dle of  the  building  where  there  was  a  large  quantity  of  pitch,  axle- 
grease,  and  dry  pine  lumber,  this  grease  and  lumber  having  been  ou 
hand  ever  since  the  close  of  the  war  in  1865.  The  flames  from  the  grease 
and  pitch  spread  almost  instantly  throughout  the  building,  and  com- 
ing out  through  the  shingles  soon  had  the  entire  building  as  well  as 
its  contents  wrapped  in  flames.  Several  pieces  of  hose  burst  as  soofi 
as  the  water  was  turned  on,  and  although  every  effort  was  made  with 
the  appliances  on  hand,  and  one  good  stream  of  water  was  maintained 
from  the  first,  it  was  found  impossible  to  check  the  flames. 

Most  of  the  property  destroyed  was  old  materials  saved  from  the  war 
and  will  not  have  to  be  replaced,  as  it  was  retained  chiefly  because  it 
was  too  good  to  throw  away  and" yet  had  very  little  market  value.  Of 
this  character  was  the  large  quantity  of  obsolete  bridge  materials,  eleven 
thousand  picket  shovels  and  parts  of  the  Bepsold  base  apparatus.  The 
building  itself  was  much  larger  than  will  be  needed  hereafter,  and 
it  is  proposed  to  build  a  much  smaller  one  of  brick  and  other  fire-proof 
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materials,  to  contain  sach  articles,  intrenching  tools  and  ponton  ma- 
terials, as  will  be  needed.  A  baflding  40  by  100  feet  will  answer  the 
purpose  and  can  be  bnilt  for  $16,000.  An  appropriation  of  this  amount 
is  respectfully  recommended.  No  special  appropriation  is  asked  to  re- 
place the  materials  destroyed,  but  it  is  recommended  that  the  nextannual 
appropriation  for  '^  materials  for  instruction  of  engineer  troops  at  Wil- 
lets  Point  in  their  special  duties  as  sappers  and  miners  and  pontoniers" 
be  increased  to  $4,500. 

III.  Plans  and  arawings  have  been  made  for  a  small  tug  to  be  used 
in  place  of  the  boat  known  as  the  Oreat  EoHtem^  for  planting  torpedoes, 
and  a  pair  of  engines,  already  on  hand,  suitable  for  such  a  boat,  are 
being  fitted  up  for  the  purpose.  It  has  been  found,  both  in  this  country 
and  in  England,  that  a  small,  inexpensive  steamer,  about  45  feet  long, 
that  can  start,  stop,  and  turn  promptly,  is  much  handier  for  such  pur- 
poses than  larger  and  more  costly  vessels.  Thoy  can  be  used  in  most 
cases  when  the  water  is  sufficiently  smooth  to  plant  torpedoes  at  all, 
and  will  do  their  work  as  rapidly  as  the  larger  vessels,  the  torpedoes, 
cables,  and  anchors  being  kept  at  a  convenient  point  on  an  old  lighter 
or  other  suitable  craft* 

For  occasional  work  the  hull  of  the  cat-boat  Queen  has  been  decked 
over,  and  can  be  used  in  planting  torpedoes,  the  tug  Raritan  being  used 
to  tow.  her  about. 

lY.  A  temporary  shelter  has  been  provided  for  the  new  '^  Mangin  pro- 
jector" and  its  carriage,  in  the  end  of  the  large  frame  store-house  near 
the  long  wharf.  This  room  was  recently  vacated  by  the  ordnance  ser- 
geant, who  now  has  his  property  stored  in  one  of  the  old  engineer  board- 
ing-houses that  has  long  been  unoccupied,  and  has  been  fitted  up  for 
the  ordnance  property. 

y.  Printing,  book-binding,  drafting,  photographing/  lithographing, 
engine  driving,  repairs  of  depot  buildings  and  boats,  office  work,  and 
the  general  work  of  keeping  property  and  buildings  in  a  proper  state 
of  preservation,  has  been  performed  entirely  by  enlisted  men  of  the 
eogineer  battalion,  detailed  on  daily  duty  and  extra  duty.  The  aggre- 
gate expense  for  paying  extra  duty  pay  for  performing  all  the  alx^ve 
operations  amounted,  during  the  fiscal  year,  to  $3,629.^. 

DEPOT  PROPERTY. 

The  astronomical,  magnetic,  meteorological,  geodetic,  reconnoitering, 
surveying,  and  drawing  instruments  in  the  depot  have  been  properly 
cared  for,  and  the  following  additions  have  been  made  during  the  fiscal 
year  by  purchase,  viz : 

One  double  refleotlDg  circle,  10  caeee  drawing  iDBtramentBy  4  engineer  Y  leyels,  4 
engineer  tTaDsita,  with  gradientersy  2  vextaute,  2  current  meters,  12  level  rods,  50 
A bhot's  protractors,  25  prismatic  compasMes,  25  odometers,  6  binocalar  field  glasses, 
16  band  leTcls,  6  steel  chains  (100  feet),  6  steel  chains  (50  feet),  six  metallic  tapes 
(100  feet),  6  meUllic  tapes  (50  feet),  6  steel  tapes  (100  feet),  6  steel  tapes  (50  feet). 

All  the  above  instruments  are  of  the  latest  pattern,  and  were  sub- 
ject to  a  thorough  examination  as  to  their  accuracy  and  manner  of  con- 
atruction  before  they  were  accepted  a^d  paid  for. 

The  following  instruments  have  been  transferred  to  officers  of  the 
Corps  of  Engineers  and  to  acting  engineer  officers  at  division  and 
department  headquarters,  upon  requisitions  duly  authorized  by  the 
Chief  of  Engineers,  U.  8.  A.,  viz : 

Forty-two  Abbot*s  protractors,  29  odometers,  26  prismatic  compasses,  15  compasses, 
pocket  square,  3  theodolites,  3  transit  (railroad),  1  engineer  level,  2  hand  levels,  I 
pocket  sextant,  2  chronograph  timers,  2  barometers,  mercury  oistem,  2  barometer 
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tripods,  1  case  of  insiraments  for  lepairing  barometers,  1  barometer  aneroid,  2  level 
rods,  1  passmeter,  2  spy-glasses,  small,  1  case  drawing  instnuneiits,  4  binocular  field 

f lasses,  1  cironlar  protractor,  1  steel  chain  and  pins,  1  chronometer,  break  circuit, 
register  and  paper  reel,  I  bridge  rheostat,  2  galvanometers. 

The  following  iostraments  have  been  received  in  depot  from  officers 
on  public  works,  viz : 

Six  theodolite^  6  Engineer  leYels,4  steel  chains  (100  feet),  2  silrer  watches,  2 
odometers,  I  plane  table,  1  set  of  pins. 

In  moBt  cases  the  above  instmments  were  entirely  out  of  order,  and 
some  of  them  are  not  worth  repairing  and  will  be  recommended  for 
inspection  and  condemnation. 

Most  of  the  repairing  of  the  instruments  during  the  year  has  been 
done  by  enlisted  men  of  the  engineer  battalion,  detailed  on  extra  duty 
as  instrument  makers,  and  it  is  evident  that  the  cost  is  greatly  reduced 
from  what  it  would  have  been  if  the  repairs  had  been  made  in  private 
shops,  while  the  workmanship  has  proved  in  ev^y  case  to  be  satis&c- 
tory.  The  cost  of  extra  duty  pay  for  this  work  amounted  during  the 
fiscal  year  to  only  $293.50.  With  about  $25  per  month  nearly  all  the 
instmments  in  the  depot  have  been  maintained  in  good  order. 

Quite  a  number  of  electrical  instruments,  such  as  galvanometers, 
voltmeters,  reading  telescopes,  dynamo  machines,  dial  telegraph  instm- 
ments, etc.,  which  have  been  in  constant  use  in  electrical  and  torpedo 
laboratories,  have  also  been  repaii^  in  the  depot  repait-shop.  The . 
necessary  tools  and  materials  for  repairing  all  such  instruments  have 
been  procured,  and  the  repair-shop  is  now  fitted  out  with  a  complete 
set  of  instrument  makers'  appliances. 

The  following  instruments  have  been  thoroughly  cleaned  and  repaired 
during  the  fiscal  year,  viz: 

Eleyen  theodolites,  4  railroad  transits,  2  aneroid  barometers,  4  engineer  levels,  3 
level  rods,  2  eases  drawing  instruments,  4  odometers,  1  Toltmeter,  6  astronomical  tran- 
sits, 1  telescope  transit,  ll  prismatic  compasses,  2  dynamo  machines,  4  dial  telegraph 
instruments,  1  reading  telescope. 

Quite  a  number  of  small  instmments  and  others  needing  slight  repairs 
are  not  included  in  this  lot. 

The  following  instmments  were  sent  to  reputable  makers  for  the  pur- 
pose of  repairing  them,  but  only  in  such  cases  when  the  nature  of  the 
repairs  required  considerable  skill — as,  for  instance,  repairing  watches, 
chronometers,  or  re-graduating  instruments — which  caik  only  be  per- 
formed by  the  best  mechanics,  viz : 

Two  theodolites,  4  siWer  watches,  2  chronographs,  1  case  of  drawing  instramenta, 
and  8  chronometers. 

The  amount  paid  for  repairing  the  above  instruments  was  $272.50, 
In  accordance  with  my  letter  published  in  Circular  No.  5,  Office  of  the 
Chief  of  Engineers,  U.  8.  Army,  Washington,  D.  C,  June  25,  1889,  in 
reference  ^'  to  certain  articles  stored  in  the  Engineer  Depot  and  which 
will  hardly  be  needed  again  for  the  purpose  originally  intended,  but 
which  it  is  thought  might  be  utilized  at  some  other  public  works  now 
in  progress,"  requisitions  were  received  from  different  points  for  articles 
mentioned  in  the  above  circular,  and  the  following  have  been  transferred 
in  the  usual  manner  by  exchanging  invoices  and  receipts,  viz : 

Ninety-six  shovek,  short  and  long,  shipped  to  Sandy  Hook,  M«  J. 
One  hundred  and  twenty  shoyels,  short  and  long,  shipped  to  Boston, 
Sixty  shovels,  short  and  long,  shipped  to  Buffalo,  N.  X. 
Two  anohors,  shipped  to  Sayannan,  Oa. 
Fiveanehors,  shipped  to  Nashville,  Tenn. 
Two  anchors,  shipped  to  Wilmington,  N.  C. 
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Tbiee  ADobon,  ehipped  to  Cincinnati ,  Ohio. 
One  cable  chain,  ehipped  to  Nashville.  Tenn. 
Two  hundred  cheee,  shipped  to  West  Point,  N.  T. 
Twenty  long  balk,  shipped  to  West  Point,  N.  Y. 
Fonr  thousand  sand  bags,  shipped  to  Sandy  Hook. 

PHOTOORAPHIO  LABORATORY. 

BikoDOgen,  either  alone  or  la  coujanction  with  hydroqaiiion^  was  in- 
trodaoedt  and  after  careful  experiments  and  subsequent  modifications 
of  prescribed  formulas,  was  found  superior  to  any  other  substance  so  far 
known  as  a  developer  of  bromide  of  silver  on  either  plates  or  paper,  and 
18  now  worked  with  perfect  success  for  negatives,  dispositions,  enlarge- 
ments, and  contact  prints. 

The  value  of  bromide  paper  was  frequently  illustrated  by  the  rapidity 
and  simplicity  by  which  a  number  of  copies,  plans,  maps,  etc.,  may  be 
obtained  independently  of  daylight. 

The  magnesium  flash-light  was  found  of  great  advantage  for  the  pho- 
tographing of  interiors,  which  could  not  l:^  successfully  photographed 
by  any  other  method. 

Numerous  plates  were  made  of  torpedo  explosions,  showing  by  the 
height  and  shape^f  the  jets  the  characteristics  of  the  various  explosives 
employed.  Several  successful  photographs  were  made  of  Sims'  Fish 
Torpedo  in  motion,  traveling  at  a  spe^  of  from  18  to  20  miles  per  hour, 
showing  the  position  of  the  float  in  the  water,  when  at  a  high  rate  of 
speed. 

Pictorial  records  were  made  of  several  buildings  in  construction,  of 
the  height  of  the  waves  at  the  docks  and  sea-wall  during  severe  wind- 
storms. 

Five  hundred  lithographic  copies,  16  by  20  inches,  of  a  map  of  Gravo- 
lette,  were  made  for  Professor  Mercur,  Military  Academy  at  West  Point, 
N.  Y. ;  1,250  lithographic  copies  of  new  models  of  torpedoes  were  printed 
for  the  illustration  of  professional  papers  written  by  engineer  officers; 
300  lithographic  copies,  10  by  20  inches,  of  the  Muscle  Shoal  Canal,  Ten- 
nessee Biver,  were  printed  for  Colonel  Barlow,  U.  S.  Corps  of  Engi- 
neers. 

The  gelatine  dry  plate  was  successfully  substituted  for  the  collodion 
wet  plate,  which  for  the  making  of  photolithographic  transfers  had  here- 
tofore been  used  exclusively. 

Officers  and  non-commissioned  officers  received  the  prescribed  course 
of  instructions,  and  the  line  officers  availed  themselves  extensively  of 
the  photographic  laboratory  for  instruction  and  practice. 

EXPEBIMENTS. 

I.  Sims  Fi$h  Torpedo, — The  following  fish-torpedo  runs  have  been  m^de 
daring  the  fiscal  year  ending  June  30,  1890,  viz: 

July  10,  1880.— rThis  run  was  not  successful.  The  torpedo  had  not 
reached  the  first  stake  when  the  conpling  in  the  torpedo  burned  out ; 
the  E.  M.  F.  was  about  750  volts  at  the  time.  Examination  showed 
tbe  sleeve  of  the  conpling  to  be  loose;  but  there  was  apparently  no 
water  in  the  coupling. 

Juty  16,  1889. — ^Knn  at  3.20  p.  m.  before  Colonel  Mendell.  Screw  of 
36-iuch  pitch  tested.    Speed  14.9  Yniles  per  hour: 

July  30, 1889.— Fish  run  about  2  p.  m.  Screw  of  30  inches  pitch. 
Captain  Roessler  took  time  intervals  between  buoys  with  chronograph 
and  chronometer.    The  torpedo  was  tracked  and  its  ccurse  plotted. 

SJf  a  90-. — 26 
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The  usual  electrical  measurements  were  made.  The  speed  waB  careftilly 
determined  and  a  result  obtained  of  over  19  miles  per  hour. 

May  2, 1890.— A  successful  run  before  some  of  the  delegates  to  the 
Pan-American  Conference.  The  torpedo  was  tracked  and  its  course 
plotted.^ 

June  10, 1890. — ^There  was  a  run  at  about  2  p.  m.  before  the  honorable 
Secretary  (jrf  War  ^  and  Chief  of  Engineers.  No  record  of  speed  was 
taken,  as  there  was  no  attempt  to  excel  the  rates  already  recorded. 

It  is  an  important  fact  developed  by  the  several  runs  of  this  torpedo 
that  the  new  cable  is  apparently  much  more  durable  than  either  of  the 
former  ones  tried,  no  defect  whatever  having  been  discovered  in  it, 
although  it  has  been  used  some  ten  or  twelve  times  with  an  electro- 
motive force  of  1,200  volts  and  occasionally  a  current  of  more  than  30 

amperes. 

•  »  •  •  •  •    •  • 

III.  Torpedo  drills. — Six  grand  groups  of  torpedoes  were  planted 
from  July  1  to  September  30, 1889,  and  during  the  present  season  four 
have  been  planted  by  the  line  officers  undergoing  instruction  at  the 
school.  Two  officers  at  a  time  are  detailed  for  all  duties  connected 
with  the  planting,  raising,  and  cleaning  of  one  grand  group,  and  are 
furnished  with  a  detachment  of  non-commissioned  officers  and  privates, 
the  whole  under  the  orders  of  the  senior  officers.  The  David  BushneU 
is  this  year  available  for  planting  mines.  The  tracking  drills,  with  the 
search-light,  are  made  as  soon  as  possible  after  a  group  has  been  planted 
and  tested.  The  Mangin  projector,  having  been  received  and  set  up,  is 
used  in  these  drills,  and  it  is  noticeably  more  effective  and  more  easy  to 
manipulate  than  either  of  the  old  search-lights. 

IV.  Tests  of  Explosives. — Several  kinds  of  explosives  were  tested  by 
the  ordinary  pressure-piston  method,  including  dynamite  that  has  been 
thirteen  years  in  the  magazine,  Racka-rock,  and  some  new  compounds 
that  have  been  so  recently  invented  that  they  have  not  rieceiv^  trade 
names.  The  dynamite  has  evidently  retained  its  full  vigor.  Other 
results  are  given  in  Captain  Boessler's reports, which  are  heretoappended, 
marked  D. 

The  emmensile,  promised  last  year,  has  been  received  and  tested, 
and  shows  indications  of  unreliability.  Small  charges  weighed  out  for 
testing  have  been  found  to  partially  decompose  in  a  few  days,  the 
paper  in  which  they  were  wrapped  acquiring  a  greasy  appearance,  and 
the  explosive  losing  ijQore  or  less  in  weight  and  varyiug  greatly  in 
power. 

Quite  a  number  of  high  explosives  have  been  tested  by  a  new  kind  of 
eprouvette,  designed  to  give  the  relative  strength  of  explosives  by  a- 
very  short  aod  simple  process.     Plate  A. 

The  charges  are  carefully  weighed  out  and  emt>edded  in  dry  cement, 
which  act6  as  a  cushion  to  prevent  the  disintregation  of  the  metal,  which 
would  take  place  if  the  explosive  came  in  contact  with  it.  The  height 
to  which  the  projectile  is  carried  can  be  accurately  measured,  the  point 
being  marked  on  both  guide  rods  by  a  small  slider  of  twine.  With  this 
apparatus  a  careful  exx)eriment  can  be  made  in  less  than  ten  minutes, 
and  the  results  appear  to  be  more  uniform  and  certain  than  by  any 
other  plan  I  have  seen  tried.  (See  Lieutenant  Jervey's  report,  herewith 
appended,  marked  E.) 

Excluding  the  larger  charges  of  compressed  tonite,  which  fior  some 
reason  appears  tx)  give  discordant  results,  it  will  be  noticed  from  the 
sheet  of  diagrams,  Plate  B,  that  the  greatest  difference  of  any  result 
from  the  mean  is  only  about  38.5  per  cent,    ♦    ♦    ♦ 
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The  explosivefl  tested  have  in  some  cases  been  on  hand  many  years, 
and  the  resalts  are  not  given  as  a  measure  of  their  relative  value  when 
freshly  made.  Bat  to  show  how  they  behave  after  long  storage,  it  is 
proposed  to  continne  the  tests  nntil  all  the  samples  on  hand  have  been 
tried,  and  such  others  as  promise  to  give  interesting  results. 

The  charge  being  confined  and  detonated  by  a  24-grain  fulminate  fuze, 
there  can  be  no  doubt  as  to  the  complete  explosion.  The  force  of  the 
fuze  should  be  subtracted  from  the  result  to  give  the  net  effect  of  the 
explosive,  but  on  the  other  hand  a  small  amount  of  work  is  expended 
and  not  registered  by  the  apparatus  in  compressing  the  cement.  There 
is  also  a  small  amount  of  leakage  around  the  projectile,  but  this  is  nearly 
checked  by  the  cement,  and  it  is  proposed  to  try  a  gas-check  for  the 
same  purpose.  This  method  has  a  decided  advantage  over  submarine 
tests,  in  that  the  explosive  is  surrounded  with  a  fairly  good  non-con- 
ductor. 

V.  Crater-gauge. — Some  additional  experiments  were  made  with  the 
crater-gauge  in  deep  water  to  ascertain  whether  the  form  of  crater  was 
much  affected  by  the  depth  of  water  below  as  well  as  above  the  charge. 
It  was  found  that  the  form  of  crater  is  essentially  the  same  in  deep 
water,  but  that  the  size  gradually  diminishes,  as  was  to  be  expected, 
with  the  increased  hydrostatic  pressure.  Of  course,  if  the  depth  were 
BO  great  that  the  fluid  pressure  of  the  water  became  equal  to  the  expan- 
sive force  of  the  explosive  in  its  own  volume,  no  enlargement  of  that 
volume  would  take  place. 

The  frame  was  also  placed  in  a  horizontal  position,  so  as  to  get  a  hor- 
izontal section  of  the  crater,  and  this  was  found  to  be  approximately  cir- 
calar,  although  the  experiments  were  interrupted  by  cold  weather  before 
asufficient  number  had  beeu  made  to  justify  any  definite  couclusion. 

In  order  to  give  this  method  a  still  more  thorough  trial,  some  special 
Bpherical  cases  for  holding  the  charges  have  been  made,  and  the  frame 
lias  been  enlarged  so  as  to  allow  heavier  charges  to  be  tried. 

When  these  additional  experiments  have  been  made  a  discussion  of 
tbo  form  and  size  of  crater  for  different  charges  will  be  undertaken,  and 
f be  results  as  compared  and  qhecked  by  the  pressure-indicator  described 
iu  last  report  will,  it  is  hoped,  throw  some  additional  lighten  the  pbe- 
iionieQa  of  submarine  explosions. 

^1.  SejiHtiveness  of  explosives, — Experiments  were  made  to  determine 

*:"e  relative  sensitiveness  of  explosives  to  percussion.    It  has  beeu  found 

^bat  the  direction  of  the  blow  as  well  as  its  force  must  bo  taken  into 

^^unt.    For  this  purpose  a  simple  apparatus  was  made,  consisting 

^'^''^  blacksmith's  anvil,  a  striking  hammer,  weighing  with  its  attach- 

'??^t8  about  15  pounds,  with  arms  to  guide  and  direct  the  blow.    By 

Jv'^ting  the  pin  at  the  top  the  blow  may  bo  varied  from  one  almost 

^'^^t  to  one  nearly  parallel  with  the  face  of  the  anvil,  thus  introducing 

^''  ^Xact  and  measurable  glance.    The  force  of  the  blow  is  measured  with 

^*^^le  which  gives  the  vertical  fall  of  the  hammer.    The  great  range  of 

?^''^itiveness  is  apparent  from  the  fact  that  a  fall  of  one-eighth  of  an 

'^^^li  yf\\\  explode  some  compounds,  while  a  fall  of  14  inches  is  required 

1^  Explode  others.    Of  course  in  a  matter  of  this  kind  nothing  but  a 

^''S^e  number  of  careful  experiments  with  each  explosive  can  be  relied 

^JS  and  such  a  series  of  experiments  is  now  beiug  made  by  Lieutenant 

lli^rding  and  Sergeant  Brown. 

Out  of  fifty  compounds  tried  thus  far,  mercuric  fulminate  appears  to 
^^  most  sensitive,  while  explosive  gelatine,  several  years  old,  is  but  little 
behind  it  TM  picrates  rank  high  for  stability,  designolle  requiring 
^  drop  of  14  inches  to  explode  it. 
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A  few  grains  of  the  explosive  are  weighed  oat  and  carefnlly  spread 
upon  the  smooth  face  of  the  anvil.  The  hammer  is  then  lowered  upon 
it  to  insure  a  good  contact,  and  is  then  dropped  from  varions  heights, 
gradually  increasing*  until  an  explosion  takes  place.  This  operation  is 
then  repeated  until  it  is  ascertained  just  what  fall  is  required  to  produce 
an  explosion  with  a  given  explosive. 

The  great  importance  of  stability  against  shocks,  compression,  and 
other  accidental  causes  of  explosion  is  recognized  by  all,  and  in  order 
to  develop  some  standard  test  the  apparatus  shown  on  plate  G  was 
devised. 

The  object  in  view  was  to  apply  an  accurate  and  measureable  blow  in 
a  glancing  direction  so  that  each  sample  of  explosive  could  be  treated 
in  exactly  the  same  way.  The  report  of  Lieutenant  Harding,  U.  S. 
Engineers,  who  made  most  of  the  tests  with  this  apparatus,  is  appended, 
marked  F 

Although  inventors  often  claim  that  a  bullet  may  be  fired  through 
their  explosives  without  igniting  it,  the  results  and  tests  applied  to  over 
fifty  explosives  show  that  such  statements  must  be  taken  with  great 
caution. 

It  is  also  to  be  noted  that  an  explosive  may  be  quite  stable  when 
freshly  made  and  yet  become  very  sensitive  after  long  storage.  Most 
nitro-glycerine  compounds  appear  liable  to  become  as  sensitive  as  nitro- 
glycerine itself,  as  might  be  expected  from  the  exudation  of  that  sub- 
stance. 

•  •  •  •  •  • 

IX.  Tests  of  insulated  cable, — During  the  year  tests  have  been  made 
of  the  several  sample  cables  stored  in  tanks,  and  of  some  new  kinds 
of  insulation,  including  the  Cobb  vulcanite  and  the  seamless  rubber 
insulation.  The  resulte  were  recorded  for  comparison  with  those 
already  recorded  and  those  hereafter  to  be  obtained.  Captain  Boess- 
ler's  report,  herewith  appended,  marked  H. 

X.  Self-acting  mine. — Further  trials  have  been  made  with  the  self- 
acting  mine,  and  they  will  be  continued  and  made  the  subject  of  a 
special  report 

XI.  Building  materials. — Lieutenant  D'Armit,  U.  S.  Engineers,  has 
made  a  number  of  tests  of  building  stones,  bricks,  and  cement  The 
results  of  testing  several  varieties  of  stone  and  of  a  new  and  remark- 
ably strong  kind  of  brick  are  appended,  marked  I. 

This  brick,  it  will  be  seen,  has  three  times  the  strength  of  ordinary 
brick  to  resist  crushing,  and  its  absorptive  power  is  less  than  that  of 
many  kinds  of  sandstone.  It  was  tested  at  the  suggestion  of  Colonel 
Barlow,  U.  S.  Engineers,  with  the  view  to  its  use  for  lock  masonry  in 
places  where  stone  are  scarce. 

STATEMENT  OF  FUNDS. 

I.  Engineer  Depot  at  WiUetsPointj  New  YorJc. — Congress  appropriated 
for  the  fiscal  year  ending  June  30, 1890 : 

1.  For  incidental  expenses  of  depot  (incidentals) 95, 000. 00 

2.  For  instrnotion  of  battalion  (materials) : 1,600.00 

3.  For  purchase  and  repair  of  instrnments  (inetraments) 4,000.00 

4.  For  purchase  and  binding  of  professional  works  o/^  recent  date  on 

military  and  civil  engineering  (library) 500.00 

5.  For  a  new  bnilding  to  contain  engineer  models  (building  for 'models)  .      8, 000. 00 

Total 19,000.00 
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Of  this  there  has  been  expended  lADd  pledged : 

1.  For  iDoideDtal  expenses  of  depot  (incidentals) |5,000.00 

2.  Fwinstnietion  of  battalion  (materials) 1,500.00 

X  For  purchase  and  repair  of  instruments  (instrument) 4, 000. 00 

4.  For  parchase  and  binding  of  professional  works  of  laoent  date  on  mili- 
tary and  civil  engineering  (library) .^ 500.00 

Gw  For  a  new  building  to  contain  engiueer  models  (building  for  models)  .      4, 970. 37 

Total 15,970.37 

General  Orders  No.  69, 1890,  headquarters  of  the  Army,  A.  G.  O., 
Jane  27, 1890,  publish  an  act  of  Congress  which  provides  as  follows : 

That  the  appropriation  of  $8,000  for  an  engineer  masenm  at  Willets 
Point,  New  York,  in  act  of  March  2,  1889,  be,  and  tbe  same  is  hereby, 
continned  in  force  for  one  year  (i.  e.,  June  30, 1891). 

II.  Torpedoes  for  harbor  defense  (act  September  22,1888). — The  expendi- 
ture of  the  following  items  of  the  $200,000  appropriated  by  act  of  Con- 
gr^s  Septeml>er  22, 1888,  has  been  assigned  to  me  for  disbursement, 
and  is  available  until  expended,  viz: 

1.  Forporcbase  of  a  complete  electrie-light  outfit $10,000.00 

9.  Forparchaseof  submarine  mining  material 58,000.00 

3.  For  continuing  torpedo  experiments 15,000.00 

4.  For  instruction  of  engineer  troops  in  submarine  mining 10,000.00 

5.  For  parchase  of  motors  for  equipping  movable  torpedoes 5, 000.  UO 

Totol ^,000.00 

Of  this  there  has  been  expended  and  pledged — 

1.  For  purchase  of  a  complete  electric-light  outfit '. 3,256.18 

2.  For  purchase  of  submarine  mining  material 57,533.3*2 

3.  For  continuing  torpedo  experiments 0,675.57 

4.  For  instruction  of  engineer  troops  iu  submarine  mining 6, 193. 66 

5.  For  purchase  of  motors  for  equipping  movable  torpedoes 

ToUl 73,667.73 

III.  Torpedoes  for  harbor  defense  (act  March  2, 1889). — ^The  act  of  Con- 
gress making  appropriations  for  fortifications,  ordnance,  etc.,  approved 
March  2, 1889,  appropriates  under  the  general  title,  <^  Torpedoes  for 
harbor  defense,^  the  sum  of  $250,000  for  the  purchase  of  submarine 
mines  and  necessary  appliances  to  operate  them  for  closing  the  chan- 
nels leading  to  our  principal  seaports. 

Tbe  BoaM  of  Ordnance  and  Fortification  has  approved  the  expendi- 
ture of  the  appropriation  above  mentioned,  based  upon  the  project  of 
the  Board  of  Engineers.  The  expenditure  has  been  authorized  b.y  the 
hoDorable  Secretary  of  War,  placed  in  my  charge,  and  is  available 
until  expended,  viz : 

Sobmarlne  mines  and  neceesary  appliances. 

1.  For  purchase  of  material  for  storage  at  Boston $33,256.00 

2.  For  purchase  of  material  for  st.orage  at  New  York 131 ,  180. 00 

3.  For  purchase  of  material  for  storage  at  San  Francisco 60,  .541. 00 

4.  For  insulated  core  to  be  stored  at  Willets  Point 90,500.00 

5.  To  contingent  balance,  to  be  expended  in  No.  32  B  torpedoes 4, 523. 00 

Under  the  same  act  the  following  appropriation  for  '<  continuing  tor* 
pedo  experiments  and  for  practical  instruction  of  ensineer  troops  in  the 
details  of  the  service"  was  placed  in  my  charge  and  is  available  until 
expended,  vis: 

6.  For  torpedo  experiments  and  instruction  of  engineer  troops  in  sub- 

marinemining 30,000.06 
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CoDgre88  appropriated  by  act  of  March  2,  1689,  QDder  the  general  title 
'*  Torpedoes  for  harbor  defense,''  the  sum  of  $50,000  for  parcbase  of  moT- 
able  sabmarine  torpedoes.  The  Board  of  Ordnance  and  Fortification  has 
approved  an  allotment  of  the  above,  and  the  allotment  has  been  author- 
ized by  the  honorable  Se^^retary  of  War  nnder  date  of  May  5, 1890,  and 
placed  in  my  charge,  and  is  available  nntil  expended,  vis : 

7.  For  purchase  of  movable  submarine  torpedoes ;... $25, 325. 00 

Total 305,225.00 

Of  this  there  has  been  expended  and  pledged : 

1.  For  purchase  of  material  for  storage  at  Boston 26,343.18 

2.  For  purchase  of  material  for  storage  at  New  York 92, 629. 10 

3.  For  purchase  of  material  for  storage  at  San  Francisco 48, 639. 20 

Total --.: 167,611.48 

IV.  New  appropriations. — General  Orders  No.  C9,  Headquarters  of  the 
Army,  Adjatant  General's  Office,  June  27, 1890,  publish  the  act  of  Goo- 
gress  making  appropriations  for  the  support  of  the  Army  for  the  fiscal 
year  ending  June  80,  1891,  and  for  other  pnrposes. 

The  following  items  are  designated  for  the  Engineer  Department, 
and  assigned  to  me  for  disbursement,  viz : 

Engineer  depot  at  Willets  Point,  New  York : 

1.  For  incidental  expenses  of  depot  (incidentals) $5, 000 

2.  For  instruction  or  battalion  (materials) 1, 500 

3.  For  purchase  and  repair  of  iuHtruments  (instruments) 2, 500 

4.  For  purchase  and  hindiuK  of  professional  works  of  recent  date,  on  mili- 

tary and  civil  engineering  (library) 500 

Total 9,500 

And  that  4.he  appropriation  of  $8,000  for  an  engineer  museum  at  Wil- 
lets Point,  N.  Y.,  approved  in  act  of  March  2, 1889,  be,  and  the'same 
is  hereby,  continued  in  force  for  one  year  (extended  to  June  30, 1891). 

ESTIMATES. 

Engineer  depot  at  Willets  Pointy  New  York. — There  will  be  required  for 
the  fiscal  year  ending  June  30, 1892,  the  following,  viz : 

I.  For  incidental  expenses  of  depot,  including  fuel,  lights,  chemicals,  sta- 
tionery, hardware,  extra  duty  pay  to  soldiers  necessarily  employed  as  arti- 
ficers, on  work  in  addition  to,  and  not  strictly  in  the  line  of  their  military 
duties,  such  as  carpenters,  clerks,  blacksmiths,  draughtsmen,  printers,  book- 
binders, lithographers,  engine  drivers,  teamsters,  wheelwrights,  masons, 
machinists,  painters,  overseers,  laborers,  and  clerk  hire,  and  for  materials  to 
repair  public  buildings,  machinery,  and  unforeseen  expenses $5,000 

II.  For  purchase  of  materials  for  the  instruction  of  engineer  troops  in  their 
special  duties  as  sappers  and  miners,  and  pontoniers 4,500 

III.  For  pnrcbaoe  and  repair  of  instruments  to  be  issued  to  officers  of  the 
Corps  of  Engineers  and  to  Acting  Engineer  officers  for  use  on  public  works 
aud'surveys 9,500 

IV.  For  the  library  of  the  United  States  Engineer  School,  purchase  and  bind- 
ing of  professional  works  of  recent  date,  treating  of  military  and  civil  en* 
gineering,  and  kindred  scientific  subjects 500 

V.  For  a  fire-proof  building  to  replace  engineer  store-house,  which  was  de- 
stroyed by  nre  on  May  10,  1890 ;  for  storing  intrenching  tools,  bridge  equip- 
age, ponton  materials,  and  general  stores 16,000 

Total 28,500 

Very  respectftilly,  your  obedient  servant, 

W.  R  King, 
Lieutenant-OoUmel  of  Engineers. 
Brig.  Gton.  Thomas  L.  Gaset, 

Chief  of  Engineers^  V.  8.  A. 
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United  States  Engineer  School, 
Post  of  WUletB  Paint,  New  York  Harbor,  Jpril  23,  18B9. 

Tbe  following  programme  of  stady  and  instruction  for  the  ensuing .Bummer  aeaaoD, 
to  commence  May  6  and  end  November  IG,  1889  (twenty-eight  weeks),  having  been 
recommended  by  the  academic  staff  and  approved  by  the  Chief  of  Engineers,  will  be 
carried  into  effect. 

MIUTART  EMGINEERINO. 

(1)  Instruction  by  the  company  officers  in  the  nomenclature,  dimensions,  and  con- 
•tmction  of  modern  sie^e  batteries  and  saps.  (2)  A  Aill  course  of  trestle  and  ponton 
drill.  (3)  Instruction  in  military  mining.  (4)  Military  map-making  in  accordance 
with  existing  orders  and  instructions.  Each  lieutenant  who  has  not  already  done  so, 
and  sQch  non-commissioned  officers  and  privates  as  may  be  selected  from  each  com- 
paDT,  will  make  satisfactory  foot  reconnaissance  about  4  miles  long,  in  the  vicinity 
of  the  poet,  the  maps  thereof  to  be  sobmitted  by  company  commanders  to  post  head- 
qoarteis  on  or  before  the  termination  of  the  season. 

'  torpedo  drills. 

Alter  receiving  such  preliminary  practice  as  may  be  necessary  to  acquaint  them 
with  the  practical  details  of  preparing  and  planting  a  torpedo,  the  officers  of  the  tor- 
pedo class  will  be  divided  into  cletalls  of  at  least  two  officers  each,  for  the  purpose  of 
taking  charge  of  the  preparation  and  planting  of  a  grand  group  of  torpedoes.  The 
•eaior  officer  will  be  in  general  charge,  and  will  keep  a  daily  Journal  of  operations, 
noting  particularly  any  difficulties  encountered  and  any  suggestions  that  may  occur 
to  him  looking  to  the  avoidance  of  similar  difficulties  in  the  future.  The  officers  will 
frequently  interchange  duties,  so  that  each  one  shall  have  some  experience  in  each 
part  of  tiifi  drill.  The  electric  li(^ht  will  be  set  up  nod  operated.  The  grand  group 
being  completed  and  the  search-light  in  positiou,  the  post  commander  will  order  an 
exhibition  drill  illustrating  the  operations  of  the  torpedo  defense  against  an  at- 
tempted passage  of  the  mine  field  by  an  enemy's  vessel  under  cover  of  night.  The 
group  will  then  be  taken  up  by  the  same  detail  aud  the  parts  dismantUd,  cleaned, 
and  conveniently  grouped  for  the  inspection  of  the  instructor.  The  detail  will  be  in- 
atructed  and  exercised  in  automatic  and  judgment-firing  drills  at  such  times  as  may 
be  meet  convenient  before  the  final  exhibition  drill. 

If  boat  facilities  can  be  provided,  two  grand  group  drills  will  be  carried  on  at  the 
same  time. 

The  detail  of  enliated  men  for  each  grand  group  drill  will  consist  of  three  non- 
commissioned officers  and  about  twelve  privates.  The  hours  of  work  will  be  from 
7  to  11.30  a.  m.,  andfrom  1  to  5  p.  m.  Both  officers  and  enlisted  men  will  be  excused 
from  aU  other  military  duties  while  actively  engaged  on  this  work.  In  bad  weather 
when  no  work  is  done  and  the  men  are  in  barracks,  the  latter  will  attend  the  same 
company  duties  and  roll-calls  as  daily-duty  men. 

Weekly  reports  of  progress  will  be  rendered  by  the  senior  officer  of  the  detail,  and 
at  the  conclusion  of  the  work  each  officer  will  submit  a  report  of  tbe  work  done  by 
him,  mentioning  difficulties  encountered  and  any  suggestions  he  may  desire  to  make. 
A  detailed  record  will  be  kept  of  what  each  roan  does  with  the  view  of  tracing  out 
tbe  author  of  defective  work  and  determining  the  degree  of  proficiency  developed  by 
individual  members  of  the  detail.  An  account  of  the  character  of  work  done  by 
each  man  will  be  submitted  by  the  senior  officer  with  his  final  report.  Upon  com- 
pletion of  the  drill  such  men  of  the  detail  as  shall  have  shown  themselves  efficient 
and  deserving,  wiU,  if  practicable,  receive  furloughs  of  two  days. 

Oooaaionally,  loaded  mines  will  be  planted  and  fired  as  in  actual  service.  Height 
of  jet^  effect  on  neighboring  mines,  and  other  phenomena  being  carefully  observed 
and  recorded. 

Experiments  will  be  made  with  the  self-acting  mine  at  such  times  as  will  not  in- 
terftie  with  the  grand  group  practice. 

Tbe  details  ot  officers  will  be  made,  as  far  as  practicable,  from  the  artillery  and 
infiuitry  offioera  until  the  1st  of  July. 

CIVIL  ENGINEERING. 

Tbe  following  instrumental  surveys  will  begin  as  soon  as  practicable,  and  officers 
when  detailed  ror  this  purpose  will  be  excused  from  all  other  duty  when  aotually  eti- 
0aged  in  theJUHd  work.    Each  lieutenant  who  has  not  already  done  so,  will  make  and 
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plot  a  careful  instnunental  survey  of  about  1  nqnare  mile  of  groand.  The  work 
will  inokide  contours  with  a  surveyor's  level.  He  will  be  assisted  in  the  field  work 
by  details  of  noD-commissioned  officers  and  privates  from  his  company.  The  work 
will  be  plotted  ou  a  scale  of  12  inches  to  the  mile,  with  contour  planes  10  feet  apart. 
Good  level  bench  marks  should  be  made  and  located  on  the  map.  the  references  beins 
given  a  column  of  notes.  The  names  of  the  residents  should  be  recorded.  A  field 
azimuth  of  one  of  the  lines  will  be  determined  astronomically.  The  finished  maps 
will  be  submitted  on  or  before  the  termination  of  the  season. 

A  careful  hydrographic  survey  of  about  one-quarter  of  a  square  mile,  including 
current  measurements  with  electric  current  meter  and  double  floats  will  be  madOj  if 
practicable,  by  the  lieutenants  who  have  not  already  done  so. 

TIBLP  ASTRONOMY. 

All  the  lieutenants  who  have  not  already  completed  the  course,  and  been  excused 
from  further  observations,  will  constitute  the  observers,  being  called  upon  by  th« 
officer  in  charge  as  wanted.  In  addition,  when  officer  of  the  day  (except  on  Sundays), 
the  weather  permitting,  they  will  observe  the  sun  for  time. 

The  following  system  will  govern  the  observations  at  the  observatory.  The  conrse 
covers  two  seasons — the  first  including  sextant  work,  and  transit  and  zenith  telescope 
work,  with  the  instruments  in  the  east  wing  and  ou  the  onterpier ;  and  the  second 
including  sextant  work,  practice  with  the  new  combined  instruments  in  the  west 
wing.  Officers  wishing  to  use  the  instruments  for  special  observations  or  practice, 
must  apply  for  authority  to  do  so. 

Suitable  blank  forms  will  be  provided,  both  for  observations  and  computations ;  and 
these  original  records  after  inspection  by  the  commanding  officer  will  be  returned  to 
the  officers  as  their  personal  property. 

The  following  allowance  of  time  will  be  made  for  computations:  Three  days  for  a 
set  of  latitude  observations  with  the  sextant,  for  a  set  of  time  observations  with  the 
transit,  for  the  value  of  a  level  division  or  for  a  micrometer  turn  with  thexenith  tele- 
scope, and  ten  days  for  latitude,  by  the  zenith  teles€^i>e. 

The  following  will  be  the  ordinary  routine  of  observations  with  the  sewral  lustra* 
ments : 

Sextant — After  becoming  skillful  in  the  use  of  this  instrument  upon  the  son,  ob* 
servers  will  df*duce  at  least  one  satisfactory  latitude  by  observing  a  north  and  a  south 
star,  using  the  time  deduced  from  an  east  and  a  west  stor— each  based  on  ten  altitudes 
taken  on  the  same  night.  These  observations  for  latitude  and  time  must  be  made  at 
the  observatory,  and  the  time  results  must  be  reported  for  the  LukenS'  chronometer. 
No  other  record  will  be  aooepted, 

Tranrit, — A  satisfactory  set  of  time  observations  will  be  taken  by  each  officer  on 
two  nights,  successive  if  possible,  the  observer  taking  his  own  time. 

Zenith  te2<»oop0. —Observers  will  first  determine  the  level  correction  by  daylight, 
using  a  distant  terrestrial  object,  or  at  night  using  a  slow  circumpolar  star.  They 
will  then  find  the  value  of  a  turn  of  the  micrometer  by  observing  Polaris  at  elongation. 
Lastly,  they  will  observe  for  latitude,  until  they  have  obtained  a  satisfactory  determi- 
nation based  on  three  nights'  work  upon  not  less  than  twenty  pairs. 

Aeironomioal  azimuth. — Each  officer  serving  his  second  year  will  determine  an  astro- 
nomical azimuth — using  a  large  theodolite  ror  the  purpose. 

Each  officer  shall  receive  instruction  in  the  use  of  tne  personal  equation  machine 
and  chronograph,  and  in  comparison  of  chronometers. 

lOLITART  PHOTOGRAPHY. 

The  officers'  laboratory  will  be  open  daily  from  1.30  p.  m.  until  4  p.  m.  The  building, 
apparatus, chemicals,  etc.,  will  bounder  the  charge  of  the  battalion  quartermaster, 
whose  duty  it  is  to  furnish  any  desired  assistance,  and  who  will  be  held  responsible 
for  the  judicious  use  of  the  property.  Officers  are  invited  to  avail  themselves  of  the 
advanteges  of  the  laboratorv,  making  such  arrangements  with  the  officer  in  charge  aa 
shall  insure  no  confusion  in  his  officiid  duties,  or  in  those  of  the  men  under  his  instruc- 
tion. The  instruction  of  enlisted  men  will  be  restricted  to  a  weekly  detail  of  one 
non-commissioned  officer  from  each  company.  Thehattalion  quartermaster  will  sub- 
mit to  this  office  weekly  reports  showing  the  nature  of  the  inetruetion  givM,  the  reaulta 
attained,  and  the  progress  made. 

By  order  of  Lieutenant-Colonel  King : 

J.  G.  Wabbxn, 
FIret  Lieut  of  Bngineen^  Poet  A^tant 
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United  Stai-ss  Engineer  School, 
Po9t  of  WilleU  Paint,  New  York  ffarhor,  Nwemher  14,  1889. 

I.  The  following  profframme  of  stady  and  instractioDs  for  the  ensaing  winter  sea- 
eon,  commencing  lionday^  December  2,  1889.  and  ending  April  26,  1890  (a  period  of 
twenty-one  weeks),  having  been  reoommenaed  by  the  academic  staff  and  approved 
by  the  Chief  of  Engineers,  will  be  carried  into  effect. 

COURSE   FOR   OFFICERS. 

1.  Examinations  by  the  academic  staff  will  be  held  at  the  end. of  January  and 
April,  and  intermediate  examinations,  as  nearly  monthly  as  practicable,  will  be  held 
by  committees  of  the  academic  staff.  Marks  at  examinations  will  be  on  the  West 
Point  system,  and  the  committees  will  report  to  the  commandant  of  the  school  the 
results  of  the  examinations.  As  the  efficiency  of  the  instrnction  can  be  mnch  influ- 
oneed  by  the  instrai^tors,  they  will  keep  themselves  fally  advised  of  the  progress  of 
the  slndents;  will  give  them  at  any  time  any  needed  aid,  and  when  the  information 
on  special  subjects  is  difficult  te  obtain,  should  supplement  the  course  by  lectures. 
The  instructors  will  meet  their  classes  weekly,  and  assign  the  lessons  for  the  follow- 
ing week. 

FIRST  WINTER'S  COURSE. 

2.  The  course  for  Engineer  officers  spending  their  first  winter  at  the  school  will  be : 
Electricity  and  torpedoes,  nineteen  weeks ;  surveying,  two  weeks.  For  officers  of 
other  arms  of  the  service  detailed  for  special  instrnction  in  the  torpedo  service:  Elec- 
tricity and  torpedoes,  twenty-one  weeks. 

ELECTRIdTT. 

3.  Stnd;f  of,  in  its  application  to  torpedo  warfare,  arc  and  incandescent  liffhting,  and 
transmission  of  power,  supplemented  by  extensive  laboratory  practice  in  the  solution 
of  the  special  problems  involved.  Text-books  and  books  of  reference,  as  follows : 
Abbot's  Notes  on  Electricity ;  Ayrton's  Practical  Electricity ;  Thompson's  Electricity 
and  Magnetism ;  Mater's  Arc  and  Olow  Lamps ;  Swinburne's  Practical  Electrical 
Measurements;  Kapp's  Electrical  Transmission  of  Energy;  Part  II  of  Professional 
Papers  No.  23,  Corps  of  Engineers,  U.  S.  A. ;  Gray's  Absolute  Measurements,  Volume 
II ;  Monroe  and  Jamieson's  Pocket  Book  of  Electrici^  Rules  and  Tables. 

TORPEDOES. 

4.  Text-book:  The  Torpedo  Manual.  Practice  will  be  had  in  making  all  the  a^JQBt- 
ments  and  tests  required  in  planting  and  operating  torpedoes,  the  operations  on  the 
'Water  being  simulated  as  far  as  practicable  by  special  indoor^applianoes.  Books  of 
reference:  Bucknill's Submarine  Mines  and  Torpedoes  as  applfed  to  Harbor  Defense; 
Scheidnagle's  Treatise  upon  Defensive  Submarine  Mining. 

5.  Attendance  at  the  electrical  laboratory  will  be  regulated  by  the  instructor.  The- 
oretical study  will  be  done  as  far  as  practicable  in  quarters.  All  laboratory  work 
will  be  done  without  the  use  of  text- books  or  text-book  diagrams.  Officers  may, 
however,  use  manuscript  notes  or  diagrams  prepared  before  going  to  the  laboratory. 
LaboratoTy  practice  will  be  had  from  8  a.  m.  to  12  m.,  and  firom  1  to  5  p.  m.  During 
the  last  two  weeks  of  the  course  each  officer  will  prepare  a  plan  (map  and  memoir) 
lor  the  defense  of  such  harbor  as  may  be  designated  by  the  instructor,  special  atten- 
tion being  given  to  the  torpedo  defense  and  the  batteries  protecting  the  torpedo  lines. 

SURVETINO. 

d.  (Last  two  weeks  of  course  and  preparatory  to  actual  field-work).  Subjects: 
(1)  Adjustment,  use,  and  care  of  instruments;  (2)  topographical  surveying  with 
transit  and  stadia ;  (3)  hydrographic  surveying  and  gaugmg  of  rivers ;  (4^  geodetic 
survey ing.  Text- book :  Such  parts  as  may  be  designated  by  the  academic  staff,  of 
Jobnaon^  Theory  and  Practice  of  Surveying. 

SECOND  WINTER'S  COURSE. 

7.  (Tivii  engineering,  five  weeks;  mUitary  engineering,  seven  weeks;  photography, 
live  weeks ;  tcnrpedoes,  four  weeks. 
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CIYIL  KMaUfSEBIHO. 

8.  FiT6  weeks.  Subjeots:  (1)  Improyement  of  non-tidal  rivers;  (2)  imiiroTement 
of  tidal  riyers :  (3)  canals. 

9.  Text-books :  Vemons  Harooart's  Riven  and  Canals;  Sohlichting's  Improyemeut 
of  non-tidal  Rivers.    Books  of  reference  (see  third  winter's  coarse). 

mUTART  SMOnVKBRINQ. 

10.  Seven  weeks.  Sabjeots:  (1)  Modem  guns,  oarriagesy  and  projectiles;  (2) 
steel,  compound,  wrought,  and  cast-iron  armor ;  (3)  modem  ships  of  war  and  sea- 
coast  defenses;  (4)  modem  fortifications,  and  their  attack  and  defense. 

11.  Text' books:  Such  parts  of  the  following  books  as  may  be  designated  by  the 
academic  staff  f  Woolwich  Text-Book  of  Fortifications ;  Maguire's  Attadc  and  Defense 
of  Coast  Fortifications;  Fortifications  of  To-day ;  In^^lis'  paper  in  Professional  Papers 
Royal  Engineers,  1884.  and  a  lecture  on  armored  detense  in  Ordnance  Notes  No.  151 ; 
Very's  Development  of  Armor ;  Naval  Intelligence  Papers,  June,  1886 ;  Adam's  Spezia's 
Experiments,  18^ ;  Baylay's  Types  of  Modem  Qnns;  the  protection  of  Heavy  Gnna 
for  Coast  Defense,  Sir  A.  Clark ;  Abbot's  Lectures  on  Sea-Coast  Defense. 

12.  Books  of  reference :  Articles  on  Fortification  and  Gunnery^  Encyclopedia  Britan- 
nica;  Ordnance  Notes,  No.  135  and  Appendix ;  Yolume  9,  Professional  Papers  Royal 
Engineers ;  Report  Board  on  Fortifications ;  Text  Books  on  Gunnery,  MoKlnlay ; 
Nav^  Annual,  1887,  Brassy. 

MIUTART   PHOTOGRAPHY. 

13.  Five  weeks.  Practice  will  be  had  in  the  following  methods :  Negatives  by  wet 
and  dry  processes;  developers  and  intensifiers;  silver  printing,  and  finishing  and 
mounting  of  prints ;  map  printing;  photo-lithography,  including  the  negative  and 
transfer  to  stone  and  printing.  Each  officer  to  submit  12  printed  copies  of  his  map. 
Text  books :  Griffin's  Notes  on  Photography ;  von  Sothen's  The  Development  of  the 
Latent  Image  on  Gelatiuo-Broraide  of  Silver. 

TORPEDOS8. 

14.  Four  weeks.  One  or  more  officers  of  the  second  and  third  winter's  course  will 
be  detailed  weekly  to  report  to  the  instructor  in  torpedoes,  as  assistant  for  testing 
core  Joints  and  instructing  enlisted  men  on  the  torpedo  detail. 

THIRD  WINTER'S  COURSE. 

15.  Civil  engineering,  ten  weeks;  military  engineering,  six  weeks;  torpedoes,  five 
weeks. 

CrVIL  ENQUTEBRINO. 

« 

16.  Ten  weeks.  Subjects :  (1)  Wave  and  current  action,  and  improvement  of  har- 
bors. (2)  Steam  engines  and  pumps.  (3)  Building  sux>erintendence.  (4)  Prepara- 
tion of  project  for,  or  the  history  of  the  improvement  of  some  designated  river  or 
harbor. 

17.  Text  books:  Such  parts  of  the  following  books  as  may  be  designated  by  the 
academic  staff:  Vernon  Harcourt's  Harbors  and  Docks;  Edward's  Steam  Engineer's 
Guide ;  Clark's  Building  Superintendence. 

18.  Books  of  reference :  Kankine's  Civil  Engineering  and  Steam  Engine ;  Bixby's 
Pointe  de  Grave;  articles  on  Hydro-Mechanics  and  Steam  Engine,  in  Encyclopedia 
Britannica;  Cotterill's  Applied  Mechanics;  Jameison  on  Stei^m  Engine;  Steam 
Boilers,  Wilson;  Modern  Steam  Engine,  Rose;  Canal  and  River  Engineering,  D. 
Stevenson ;  Constmction  of  Harbor,  T.  Stevenson ;  Trautwine's  Engineers'  Pocket 
Book ;  Berg*8  Safe  Building;  Billing's  Ventilation  and  Heating. 

MUITARY  KNeiMSBRING. 

19.  Six  weeks.  Hamley's  Operations  of  War,  and  preparation  of  project  for  the 
defense  of  such  place  as  may  be  designated  by  the  instractor. 

TORPEDOES. 

20.  Five  weeks.    See  paragraph  on  torpedoes  in  seeond  winter's  ooone. 
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COURSE  FOR  ENLISTED  MEN. 

IKSTRUCnOV  OF  KNLXSTBD  MSN  IN  TORPKDOK8. 

21.  lostmction  will  comprise  telegraphing  with  the  dial  inetmineDt,  incladioff  the 
code  for  action,  and  practice  la  the  Morse  svatem  of  telegraphy ;  the  duties  of  the 
loading  room,  and,  so  far  as  practicable,  of  the  boat  service  as  prescribed  in  the  tor- 
pe.  o  mannaly  comprising  preparing  the  plugs  of  the  bnoyant  and  ground  torpedoes ; 
charging  the  mines ;  charging  the  cut-off  boxes,  three  methods :  joining  the  cores ; 
making  turk's  heads  in  the  electrical  cable;  nsing  the  Junction  boxes ;  attaching  a 
cable  stop;  splicing  and  knotting  hemp  rope;  inserting  thimble  in  wire  mooring 
rope.  They  will  also  receive  from  the  instructor  in  torp^oes,  or  his  assistant,  lect- 
nree  respecting  the  fuzes,  exploslTes,  torpedo  material  (except  that  of  the  operating 
room),  voltaic  batteries,  simple  electrical  testing,  and  the  use  of  the  portable  appa- 
ratus for  the  electrical  ignition  of  mines 

The  <'  nuit"  detail  for  this  instruction  will  consist  of  1  non-commisioned  officer  and 
4  privates.  Six  such  details  will  report  for  duty  Monday  morning  and  will  continue 
their  instruction  during  fatigue  hours  until  their  work  has  been  inspected  and  ac- 
cepted by  the  officer  in  immediate  charge.  One  or  two  of  the  unit  details  will  prob- 
ably finish  their  tasks  by  Tuesday  evening,  when  other  details  may  be  made  to  com- 
mence work  Wednesdav  morning.  As  soon  as  a  man  has  had  his  work  accepted,  t. «., 
has  received  a  rating  of  "  2.5  "  he  will  be  excused  from  further  attendance,  and  in  case 
be  has  shown  a  commendable  amount  of  skill  and  intelligence  in  his  duties,  will  be  a 
eondidate  for  snch  special  privileses  as  it  may  be  deemed  expedient  to  give  him.  A 
soldier  qualifying  twice  as  ''2.5''  will  be  excused  from  further  detail  during  the 
winter  season. 

Becmits  on  their  first  detail  will  be  kept  under  instruction  indefinitely  until  they 
have  done  each  task  at  least  twice  and  have  received  a  rating  of  at  least  *'  2.0  *'. 
They  will  then  be  placed  on  the  same  footing  as  old  soldiers  for  further  details. 

The  officer  in  immediate  char^  will  be  present  in  the  loading  rooms  a  large  portion 
of  each  day,  frequently  inspecting  the  work  of  the  several  details.  He  will  make  it 
special  object  to  note  the  character  of  the  instructions  given  by  the  non-commissioned 
officers  who  should  know  their  duties  well,  and  who  should  be  ueld  to  a  strict  account 
for  any  defective  work  that  their  details  may  do.  He  will  rate  the  men  as  they  com- 
plete their  tasks  by  a  detailed  examination  of  their  finished  work  and  a  more  or  less 
detailed  course  of  (questioning.  In  determining  a  man's  "  mark  ^  regard  will  be  had  to 
the  degree  of  intelligence  displayed,  as  well  as  to  the  mechanical  sKill  with  which  the 
work  has  been  done.  At  the  close  of  each  week  he  will  submit  a  ''  proficiency ''  re- 
port of  the  detail,  and  state  what  verbal  or  other  instruction  was  given  during  the 
week. 

INSTRUCTION  OF  BNUSTBD  MKN  IN  PHOTOGRAPHT. 

22.  Two  non-commissioned  officers  will  be  detailed  each  week  for  instruction  in  map 
printing. 

II.  The  following  assignment  of  instructions  is  made: 
Military  Engineering :  Capt.  R.  L.  lloxie,  Corps  of  Engineers. 
Civil  engineering :  Catpt,  £.  Bergland,  Corps  of  Engineers. 
Torpedoes:  Capt.  8.  W.  Roessler,  Corps  of  Engineers. 
Military  Photography ;  The  Battalion  Quartermaster. 
By  order  of  Lieutenant- Colonel  King: 

F.  R.  Shunk, 
Second  lAeut  of  Engineers,  Acting  Poet  A4fuiani. 


Appendix  C.  — Proorahmb  op  Study  and  Instruction  por  Summer  Season. 

[Printed  Orders  No.  81.] 

United  States  Engineer  School, 
Post  op  Willets  Point,  New  York  Harbor, 

ApHl  26,  1890. 

The  following  programme  of  study  and  instruction  for  the  ensuing  summer  season, 
to  commence  May  5,  and  end  NoYcmber  15,  1890  (twenty-eight  weeks),  having  been 
leeommended  by  the  academic  staff,  and  approved  by  the  Chief  of  Engineers,  will 
be  oarried  into  effect. 
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MILITARY  KNGINEEBIKG. 

Ist.  InetraotioQ  by  the  company  ofBoers  in  the  nomenclature,  dimensiDns,  and  con- 
struction  of  modern  sieffe  batteries  and  sapH.  2d.  H  fall  coarse  of  trestle  and  pontou 
drill.  3d.  Instruction  in  military  minine.  4th.  Military  map  making  in  accordance 
with  existing  orders  and  instructions.  Each  lieutenant  who  has  not  already  done  so, 
and  such  non-commissioned  officers  and  priyates  as  may  be  selected  from  each  com- 
pany will  make  satisfactory  foot  reconnaissances  about  4  miles  long  in  the  Ticinity 
of  the  post,  the  maps  thereof  to  be  submitted  by  company  commander^  to  post 
headquarters  on  or  before  the  termination  of  the  season. 

TORPBDO  DRILLS. 

After  receiying  such  preliminary  practice  as  may  be  necessary  to  acquaint  them 
with  the  practical  details  of  preparing  and  planting  a  torpedo,  the  officers  of  the  tor- 
pedo class  will  be  divided  into  details  of  at  least  two  officers  each,  for  the  purpoeo  of 
taking  charge  of  the  preparation  and  planting  of  a  grand  group  of  torpedoes.  The 
senior  officer  will  be  m  general  charge,  and  will  keep  a  daily  journal  of  o))erations, 
noting  particularly  any  difficulties  encountered  and  any  suggestions  that  may  occur 
to  him  looking  to  the  avoidance  of  similar  difficulties  in  the  future.  The  officers  will 
frequently  interchange  duties,  so  that  each  one  shall  have  some  experience  in  each 

E art  of  the  drill.  The  electric  light  will  be  set  up  and  operated.  The  grand  group 
eing  completed,  and  the  search  light  in  position,  the  post  commander  will  onler  an 
exhibition  drill  illustrating  the  operations  of  the  torpedo  defeuse,againBt  an  attempted 
passage  of  the  mine  field  by  an  enemy's  vessel  under  cover  of  night.  The  group  will 
tMen  be  taken  up  by  the  same  detail,  and  the  parts  dismantled,  cleaned,  and  conven- 
iently  grouped  for  the  inspection  of  the  instructor. 

The  aotafl  will  be  instructed  and  exercised  in  automatic  and  Judgment  firing  drills 
at  such  times  as  may  be  most  convenient  before  the  final  exhibition  drill.  The  detail 
of  enlisted  men  for  each  grand  group  drill  will  consist  of  three  non-commissioned 
officers  and  abont  twelve  privates.  Tne  hours  of  work  will  be  from  7  to  11:30  a.  m., 
and  fh>m  1  to  4:30  if.  m.  Both  officers  and  enlisted  men  will  be  excused  from  all  other 
military  duties  while  actively  engaged  on  this  work.  In  bad  weather  when  no  work 
is  done  and  the  men  are  in  barracks,  the  latter  will  attend  the  same  company  duties 
and  roll-calls  as  daily  duty  men. 

Weekly  reports  of  progress  will  be  rendered  by  the  senior  officer  of  the  d^ail,  and 
at  the  conclusion  of  the  work  each  officer  will  submit  a  report  of  the  work  done  by 
him,  mentioning  difficulties  encountered  and  any  suggestions  he  may  desire  to  make. 
A  detailed  record  will  be  kept  of  what  each  man  does  with  the  view  of  tracing  out 
the  author  of  defective  work  and  determining  the  degree  of  proficiency  developed  by 
individual  members  of  the  detail.  An  account  of  the  character  of  work  done  by 
each  man  will  be  submitted  by  the  senior  officer  with  his  final  report.  Occasionally, 
l<Nuied  mines  wiU  be  planted  and  fired  us  in  actual  service,  height  of  Jet,  effect  on 
neighboring  mines  and  other  phenomena  .being  carefully  observed  and  recorded. 

At  such  times  as  will  not  interfere  with  the  drills  above  mentioned,  the  officers  of 
the  class  will  make  practical  experiments  in  calibrating  commercial  ammeters-  and 
voltmeters,  testing  efficiency  of  clynamos  and  motors,  and  putting  up  an  incandescent 
light  installation. 

CIVIL  BNOINBKRINO. 

The  following  instrumental  surveys  will  begin  as  soon  as  practicable,  and  officers 
when  detailed  for  this  purpose  will  be  excuseu  from  all  other  duty  when  actually  en- 
gaged in  the  field  work.  Each  lieutenant,  who  has  not  already  done  so,  will  make  and 
plot  a  careful  instrumental  survey  of  about  one  square  mile  of  ground.  The  work 
will  include  contours  with  a  surveyor's  level.  He  will  be  assisted  in  the  field  work 
by  details  of  non-commissioned  officers  and  privates  Arom  his  company.  The  work 
will  be  plotted  on  a  scale  of  12  inches  to  the  mile  with  contour  planes  10  feet  apart. 
Good  level  bench-marks  should  be  made  and  located  on  the  map,  the  references  being 
given  a  column  of  notes.  The  names  of  the  residenta  should  be  recorded  on  map. 
A  field  azimuth  of  one  of  the  lines  will  be  determined  astronomically.  The  finished 
maps  will  be  submitted  on  or  before  the  termination  of  the  season. 

A  careful  hydrographic  survey  of  about  one  quarter  (i)  of  a  square  mile,  including 
current  measniemente  with  electric  current  meter  and  double  floats  will  be  made,  if 
practicable,  by  the  lientenante  who  have  not  already  done  so. 

FIXLD  A8TRONOMT. 

All  the  lieutenants  who  have  not  already  completed  the  course,  and  been  exonaed 
ttom  further  observations,  will  constitute  the  obaeryers,  being  called  upon  by  the 
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officer  in  charge  as  wanted.  In  addition,  when  ofiQcer  of  the  day  (except  on  San- 
days),  the  weather  permitting,  they  will  observe  the  snn  for  time. 

The  following  system  will  govern  the  observations  at  the  observatory.  The  oonrse 
covers  two  seasons — the  first  inclnding  sextant  work,  and  transit  and  zenith  tele« 
aoope  work,  with  the  instmments  in  the  east  wing  and  on  the  outer  pier;  and  the 
second  inclnding  sextant  work,  practice  with  the  new  combined  instmments  in  the 
west  wing.  Officers  wishing  to  use  the  instruments  for  special  observations  of  prac- 
tice, mast  apply  for  anth'^mty  to  do  so.  In  case  of  damage  to  instruments  or  appara- 
tus, it  will  be  promptly  reported  to  the  instructor  for  the  action  of  a  board  of 
sarvey. 

Suitable  blank  forms  will  be  provided,  both  for  observations  and  computations : 
and  these  original  records,  after  inspection  by  the  commanding  officer,  will  be  retumea 
to  the  officem  as  their  personal  property. 

Tho  following  allowance  of  time  will  be  made  for  computations :  Three  days  for  a 
set  of  latitude  observations  with  the  sextant,  for  a  set  of  time  observations  with  the 
transit,  for  the  value  of  a  level  division  or  for  a  micrometer  turn  with  the  zenith  tele- 
aoope,  and  ten  days  for  latitude  by  the  zenith  telescope. 

The  following  will  be  the  ordinary  routine  of  observations  with  the  several  instru- 
ments. 

Sextant, — After  becoming  skillful  in  tbe  use  of  this  instrument  upon  the  sun,  observ- 
ers will  dednce  at  least  one  satisfactory  latitude  by  observing  a  north  and  a  south 
star,  using  the  time  deduced  froui  an  east  and  a  west  star — each  based  on  ten  alti- 
tudes taken  on  the  same  night.  These  observations  for  latitude  and  time  must  be 
made  at  the  observatory,  and  tho  time  results  must  be  reported  for  the  Luken's 
chronometer.    No  other  record  tcill  be  aooepted. 

Tranait. — A  satisfactory  set  of  time  observations  will  be  taken  by  each  officer  on 
two  nights,  successive  if  possible,  the  observer  taking  his  own  time. 

ZetUtk  to/r«cop6.— Observers  will  first  determine  the  level  correction  by  daylight, 
asing  a  distant  terrestrial  object,  or  at  night* using  a  slow  eircumpolar  star.  They 
will  then  find  the  value  of  a  turn  of  the  micrometer  by  observing  Polaris  at  elonga- 
tion. Lastly,  they  will  observe  for  latitnde,  until  they  have  obtained  a  satisfactory 
determination  based  on  three  nights'  work  npon  not  less  than  twenty  pairs. 

ABtronomical  Asimuih, — Each  officer  serving  his  second  year  will  determine  an  astro- 
nomical azimuth — nsing  a  large  theodolite  for  the  purpose. 

Each  officer  shaU  receive  instruction  in  the  nse  of  toe  personal  equation  machine 
and  chronograph,  and  in  comparison  of  chronometers. 

MILITARY  PHOTOGRAPHY. 

The  officers'  laboratory  will  be  open  daily  from  1.30  p.  m.  until  4  p.  m.  Tbe  build- 
ing, anparatus,  chemicals,  etc.,  will  be  under  the  charge  of  the  battalion  qnarter- 
niaster,  whose  duty  it  is  to  furnish  any  desired  assistance,  and  who  will  be  held  re- 
sponsible fur  tbe  Judicious  nse  of  the  property.  Officers  are  invited  to  avatl  them- 
selves of  tbe  advantages  of  the  laboratory,  making  such  arrangements  with  the  officer 
in  charg^e  ns  shall  insure  no  confusion  in  his  official  duties,  or  in  those  of  the  men 
ander  his  instruction.  Tbe  instruction  of  enlisted  men  will  bo  restricted  to  a  weekly 
detail  of  one  noncommissioned  officer  from  each  company.  The  battalion  quarter- 
master will  submit  to  this  office  weekly  reports  showing  the  nature  of  the  instruction 
piveMf  tho  results  attained,  and  the  progress  made. 

Byorder  of  Lieutenant-Colonel  King. 

J.  G.  Warren, 
'  F%rat  Lieutenant  of  Engineere,  Post  Adjutant.. 


Apprndix  D.— Ring-firino  experiments  with  a  new  explosive  invented  by 

Colonel  Alexander,  op  Washington,  D.  C. 

REPORTS  or  captain  SOLOMON  W.  ROBSSLBR,  CORPS  OF  ENGINEERS. 

1. 

WiLLBTS  Point,  New  York  Harbor,  Jpril  10,  1890. 

The  experiments  were  made  with  the  4-foot  ring,  using  No.  1  gauge  and  0.4-inch 
lead  cylinders. 

The  samples  tested  were  manufactured  at  Willets  Point  two  days  before  the  test. 
At  the  reqnest  of  the  inventor  no  reference  is  made  to  tbe  in^p^ients  used  or  the 
mode  of  manufacture.    The  composition  has  not  yet  been  given  a  trade  name. 

Thre(3  charges  were  fired  of  '^  pounds  each.  The  details  of  the  shots  and  the  pres- 
snres  recorded  on  the  lead  cylinaers  are  given  in  the  sheets  hereto  appended,  marked 
A  and  B. 

The  inventor  called  his  composition  rifle  powder,  but  it  was  evident  from  the  char- 
acter of  the  explosions  that  we  were  not  dealing  with  any  slow-burning  composition. 
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bafc  with  a  high  explosive  of  oonsider&bl^  atrength.  The  following  eqnationoy  appli- 
eable  to  sabaqaeoas  explosions,  result  from  the  three  experiments  made : 

K  =  44.8 (1) 

E  =  123 (2) 

44.8  C 

^  — (B+o.oi)«> •  W 

K 

p_^r  1415000  C    "]'  ,4x 

p_  V^r66360-flg3)C"l' (5) 

L   [D  +  0.01]*>    J 

in  which  K  and  E  are  constants  depending  on  the  nature  of  the  explosive ;  C,  the 
weight  of  the  charge  in  ponnds ;  D,  distance  in  feet  from  the  center  of  the  charge  to 
the  surface  exposed  to  the  shock ;  W,  fobt-poands  energy  per  square  inch  of  surface 
exposed  to  the  shock ;  ^,  the  angular  distance  in  degrees  of  arc  measured  from  the 
nadir  to  the  point  where  the  pressure  is  considered.  Equations  (3)  and  (4)  apply  to 
points  in  the  horizontal  plane  through  the  center  of  the  charge ;  equation  (5)  applies 
to  points  in  the  vertical  plane  through  the  center  of  the  charge. 

Comparing  equation  (5)  with  that  for  dynamite  No.  1  (75  per  cent,  nitro  glycerine) 
I  tind  the  new  explosive  to  have  a  strengtn  equal  to  84  per  cent,  that  of  the  latter. 

The  above  equations  being  based  upon  so  small  a  number  of  experiments  and  upon 
a  sample  which  was  manufactured  with  imperfect  appliances,  should  be  regarded  as 
subject  to  verification  by  future  experiments.  « 

The  powder  was  further  tested  as  to  the  smoke  element,  the  inventor  claiming  that 
when  fired  from  a  musket  it  gave  otfmuch  less  smoke  than  the  ordinary  black  pow- 
der. A  number  of  service  shells  were  loaded  with  charges  of  25,  30,  and  35  grains 
powder  and  500-grain  bullet,  and  fired  into  a  target  made  of  white  pine  boards  placed 
parallel  to  each  other  and  held  about  an  inch  apart  by  strips  at  each  end.  The 
results  were  briefly  as  follows: 

1.  The  penetration  of  the  35-grain  charge  was  nearly  equal  to  that  of  the  service 
ammunition. 

2.  The  35-CTain  charge  gave  off  less  smoke  than  the  service  ammunition,  but  no 
very  decided  merit  as  to  smokeleasness  was  developed.  In  reference  to  this  point  it 
is  proper  to  mention  that  the  powder  had  not  been  dried,  and  it  may  be  that  the  con- 
siuerable  amount  of  moisture  which  the  charge  probably  contained  when  developed 
into  vapor  tended  to  increase  the  apparent  density  of  the  smoke. 

A  second  composition,  callel  by  Colonel  Alexander  his  high  explosive,  was  submit- 
ted for  experiment  and  subjected  to  the  following  tests : 

Shot  No.  1.  Three  ponnds  explosive  iu  tin  can,  ignited  by  one  24>grain  fulminating 
fuze.    Submergence,  35  feet.    No  explosion. 

Shot  No.  2.  Same  as  No.  1.    No  explosion. 

Shot  No.  3.  One  pound  explosive  ignited  by  1  ounce  gun-cotton  and  1  24-grain  ful- 
minating fuze.    Submeng^ence.  2  feet.    No  explosion. 

Shot  No.  4.  One  pouna  explosive  i^ited  by  30  grains  musket  powder  and  one 
24-grain  fulminating  fuze.    No  explosion.  , 

S.  W.  ROXSSLER, 

Captain  of  Engineert. 


X.—Shot  JVb.  1,  ApHl  8,  1890. 


Gauge. 

Lead  cylinder. 

Per  square  inch. 

Details  of  experiment. 

Kind. 

No. 

1 
2 
8 
4 
5 
6 

Diameter. 

Shorten- 
ing. 

Energy. 

Pressure. 

ElploeiTe,  Colonei  Alexander's   rifle  ' 
powder;  ring,  4   feet;   charge  8 
ponnds ;  snbmergenoe  30  feet  case, 
can  No.— B«w-duftt  tamping  t   igni-< 
tfon,   Smith's  exploder,  one  low  ten- 
sion fuse;  elFeots,   one  safety- line 
shackle  broken. 

Ineh€M. 

0.4 
0.4 
0.4 
0.4 
0.4 
0.4 

Inehst. 

.100 
.171 
.114 
.123 
•     .131 
.117 

Footpounds 

74.80 
68.70 
84.4b 
39.60 
^80 
80.80 

Powtds. 

17.680 
16.  MO 
10,570 
11.  5M 
12,3^D 
11,060 

Mean 

13. 100 
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Shot  No.  2,  AjpHl  8,  1690. 


Gaage. 

Lead  cylliijaer. 

Per  sqvare  ineh. 

DeUiU  of  ezperimenl 

Kind. 

f 

Dismeter. 

Shorten- 
ing. 

EnerjEy. 

Prefsnre. 

KxplotWse,  Colonel  Alexaoder't  rifle  f 
powder;  all  oonditioDt  imdo  as  in  j 
thot  No.  1.    Eftcte:  Sing  ermcked  ) 
la  two  points,  one  gsage  Inoken.  l 
Piessore  for  csujreNo.  8  assmned  to 
beasneasthatlSrKo.  1.                   I 

0.4 
0.4 
0.4 
0.4 
0.4 
0.4 

Ineket. 
.178 

(*) 
.101 
.114 
.006 
.123 

Footp6undi 
64.8 

(•) 
29.0 
35.H 
27.0 
88.5 

Poundt. 
16,120 

0,680 
10,770 

0,100 
11,600 

Mem: 

18;  237 

'Lost 


B,^8kot  No.  3,  ApHl  8, 1890. 


• 

1 

0.4 

.146 

60.6 

18,670 

BzplostTe,  Colonel  Alexander's   rifle 

2 

0.4 

.165 

60.6 

16,400 

powder.    Oondlttons  all  same  as  In 

a 

0.4 

.111 

84.1 

0,780 

shot  Koi  L    Efltots  normaL               i 

4 

0.4 

.110 

87.6 

11,220 

5 

0.4 

.12ft 

40.5 

11,790 

■ 

6 

0.4 

.100 

88.2 

0,660 

Men 

11,80^ 

2. 

Torpedo  Dbpartmeivt, 
Waiets  Painty  New  York  Harbor,  ApHl  18, 1890. 

8iR :  I  haye  the  honor  to  snbniit  the  following  report  of  ring-firing  experiments 
made  dnring  the  present  week  to  determine  the  strength  of  a  new  high  explosive 
invented  by  Mr.  o.  R.  DiTine,  chemist  to  the  Bendrock  Powder  Company. 

The  explosive  was  invented  dnring  the  past  winter  and  has  been  under  laboratory 
test  for  i&Doat  two  months.    Its  composition  is  as  yet  a  trade  secret. 

The  experiments  were  made  with  the  nsnal  apparatus  and  are  recorded  in  detail  in 
the  appendix.  Fifteen  shots  were  fired,  five  shots  of  3  ponnds  each  and  ten  shots  of 
1  ponnd  each.  Two  of  the  latter  failed  to  explode,  probably  on  account  of  leakage 
of  water  into  the  tin  case  containing  the  charge. 

Discussing  the  results  by  General  Abbot's  method  as  described  in  Professional 
Papers,  No.  23,  Corps  of  Engineers,  the  following  equations  result: 


£  = 
P  = 


46.4±.67 ,    .    .    .    (1) 

131 (2) 

L    (D+O.dl)".  J      ^^^ 


Comparing  eqnalion  (3)  with  that  for  dynamite  No.  1, 1  find  the  new  explosive  to 
have  a  strength  of  86  per  cent,  that  of  the  latter. 

In  deducing  the  above  eouations  I  have  arbitrarily  thrown  out  as  abnormally 
large  the  records  of  gauge  No.  1,  shot  1 ;  gauge  No.  2,  shot  2 ;  gauge  No.  2,  shot  3 ; 
gauge  No.  2,  shot  4 ;  gauge  No.  4,  shot  9  ;  gauge  No.  4*  shot  11.  The  leads  in  these 
cases  were  set  up  more  or  less  obliquely,  i^nd  the  large  compression  recorded  may  be 
dne  to  this  fact,  * 
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Summary  of  ea^^erimenU. 


THnr  CASES. 


No.  of  shot. 


1 
2 
9 

4 
6 
8 
9 

10 
11 
12 
13 
14 
15 


Chftrge. 


W^ght 


2 
2 
3 
2 
2 


Gooditioii. 


DiT,  nnoompraaMd 

....QO  .............. 

do 

....  GO  ..•••....•• •«• 

...do 

....do 

....do 

....do 

....do  .............. 

....do .............. 

....do ....I 

....do....  ....■■..< 

....do  .•....■..■■... 


Bing. 


FeeL 


4 

4 


IHs- 
tanoe 


FmL 
1.83 
1.62 
1.63 
1.62 
1.62 
1.62 
1.62 
1.63 
1.62 
1.62 
L62 
1.62 
1.63 


Presftme  per  aqnw  inch 
moMi  of  gaage«. 


Ob. 
Nonred. 


10, 718 

10,649 

10.983 

10,847 

9.862 

6,489 

6,045 

6,632 

5.827 

6,535 

5,068 

7,068 

7,009 


Cod* 
pnted. 


>10,830- 


r 


>  «,M8^ 


Dlfler- 
ODce. 


+879 
+810 
+  43 
+506 
—477 
—  24 


+119 
-686 

+  32 


+556 


The  density  of  the  ezpIosiTe  is  very  great.  A  small  charge  in  the  form  of  a  powder 
placed  in  a  bottle  and  settled  by  gentle  tapping  gave  a  weight  of  1.99  times  that  of 
an  eqnal  quantitv  of  water. 

The  sample  under  test  proved  to  be  less  sensitive  to  explosion  by  percnssion  nndor 
ihe  hammer  than  dynamite  No.  1  or  rackarock. 
Very  respectfnlly,  yonr  obedient  servant, 

S.  W.  ROESSLER, 

Captain  of  EngimevB. 
The  Post  Adjutant. 


Torpedo  Depabtmknt, 
mUets  Pointy  New  .York  Harbor,  April  29, 1889. 

Sir  :  I  have  the  honor  to  submit  herewith  a  record  of  some  ring  firing  ezperimenta 
made  April  28,  1890,  to  determine  the  condition  as  to  strength  of  onr  present  supply 
of  dynamite  No.  1,  purchased  in  1877: 

Number  of  shots  fired,  10.  Charge,  1  ponnd.  Case  containing  charge,  fuse  can. 
Ignition,  one  service  low-tension  fuze.  Ring,  3  feet  diameter.  Gauge,  No.  1.  Num- 
ber of  gauges,  6.  Leads,  0.4  inch  diameter.  Distance  from  center  of  charge  to  piston 
head,  1.12  feet.    Submergence,  35  feet.    Depth  of  water,  75  feet. 

The  explosive  was  dry  and  uncompressed,  being  placed  loosely  in  the  fuze  ca\ 
without  pressure  or  tamping. 

Discuasing  the  data  by  Greneral  Abbot's  method,  the  following  equations  result: 


K=C1.7 
£=  204 


(1) 
(2) 


and  for  the  pressure  in  the  vertical  plane  through  the  center  of  the  charge, 


P=  •  reeae  (D-f  204)  en* 
L  Li>+o.oT]"«^i~  J 


(3) 


This  last  equation  represents  an  intensity  of  4  per  cent,  greater  than  that  given  by 
the  general  equation  for  dynamite  No.  l,as  given  on  page  81,  Professional  Papers, 
No  23. 

The  details  of  the  experiments  are  given  on  pages  1,  2,  3,  and  4  of  inclosure,  tho 
deduction  of  constant  *'  K  ^  on  page  5,  and  a  summary  of  the  experiments  on  psfge  6 
"  "  "  ooed' 


Very  respectfully,  your  ooedient  servant, 


The  Post  Adjutakt. 


8.  W.  ROBSSLBR, 

Captain  qf  Engineor§^ 
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Appendix  E.— Report  of  Lieutenant  Henry  Jervky,  Corps  of  EngineerSj 
ON  results  of  tests  op  Power  of  Various  Explosives. 

WiLLETS  Point,  New  York  Hard  dr,  July  18,  ltf90. 

Sib  :  I  have  the  honor  to  Bubmit  herewith  the  resalts  of  tests  of  the  ])ower  of  vari- 
oas  explosives  made  daring  the  mouths  of  May,  June,  and  July,  1890,  the  iirst  group 
by  Lieutenant  Harding,  Corps  of  Engineers,  the  second  by  myself: 

Gboup  L 
[Weifchtof  projectile:  17^  pounds.     Friction  (Msnmed):  i^poands.] 


Explosive. 


Mercorj  fulminate  (a  eerrice  fuze)  ... 

Kao-aroek 

l>jnamite  No.  1 , 

Do » 

Do ^ 

Do 

Colonel  Alexander's  powder,  glased  .. 

Do 

Do 

Mr.  Device's  explosive 

Do 

Emraen's  smokeless  gelbite 

Colonel  Alexander's  powder,  nnglased 
Emnienaite  Na  2  (S-F) 

Do 

Do 

Bmtnenslte  No.  1  (S-6) 

Do 


Weight. 

Fuse. 

Number 
of  shots. 

Ormint. 

24 

8 

30 

S.  F. 

8 

.  16 

C.  F. 

3 

30 

s.  f. 

4 

40 

S.  F. 

2 

50 

s.  f. 

1 

30 

S.  F. 

8 

60 

S.  F. 

1 

90 

S.  F. 

1 

45 

8.  F. 

1 

90 

S.  F. 

2 

35 

8.  F. 

2 

00 

8.  F. 

3 

90 

S.  F. 

4 

110 

S.  F. 

1 

120 

8.  F. 

2 

00 

8.  P. 

1 

no 

8.  F. 

5 

Mean  rise  of 
projectile. 


Feet. 
0.70 
3.27 
L20 
6.46 
6.32 
7.91 
2.82 
6. 31 

11.38 
3.80 
6.25 
5.44 

10.17 
5.61 
7.84 

1L04 
7.15 

10.68 


Gbouf  U. 


[Weight  of  projectile;  35|  pounds.    Friction :  4^  pounds.] 


Gun-cotton,  wet  uncompressed. 

Do 

Gun-cotton,  compressed 

Do 

Do 

Dynamite,  No.  1 

Do 

Pynamite,  Kow3 

Do 

Do 

Do 

Toniie,  compressed 

Do 

Do 

Do.-...., , 

Tonite,  oncomprsssed 

Do 

Do 

Do 

Do 

Orange  lightning  powder,  No.  2 
Orange  lightning  powder,  Na  8 

Do 

Do 

Do 

Oliver  patent  rifle,  No.  1 

Oliver  patent  rifle,  No.  2 

Do 

S>o 

Olhrerrifle  powder,Nal 

Do 

Do 


120 

8.  F. 

8 

9.89 

90 

8.  F. 

2 

7.25 

120 

S.F. 

4 

8.57 

136 

S.  F. 

2 

10.35 

140 

8.  P. 

3 

10.28 

90 

S.  F. 

6 

4.96 

120 

8.F. 

6 

10.43 

120 

S.  F. 

3 

4.28 

140 

8.  F. 

4 

5.00 

160 

S.  F. 

4 

7.81 

180 

8.  F. 

'4 

8.65 

30 

8.  F. 

8 

0  85 

70 

8.  F. 

10 

2.34 

110 

S.  F. 

18 

4.83 

150 

8.  F. 

20 

8.36 

40 

8.  F. 

10 

L37 

80 

8.  F. 

10 

3.48 

120 

8.  F. 

16 

6.37 

160 

8.  F. 

4 

0.51 

160 

8.  F. 

8 

9.55 

240 

8.  P. 

5 

7.00 

100 

8.  F. 

7 

1.73 

160 

8.  P. 

8 

3.06 

220 

S.F. 

8 

6.08 

240 

8.  F. 

5 

7.05 

240 

8.  P. 

4 

3.80 

240 

8.  P. 

5 

4.95 

120 

8.  P. 

9 

LOl 

180 

8.  F. 

10 

2.05 

120 

C.P. 

3 

0.39 

240 

C.P. 

3 

2.46 

240 

8.  P. 

9 

3.60 

Several  shots  were  made  with  the  different  grades  of  emmensite,  but  the  results 
showed  such  irregularity  that  they  have  not  been  recorded  in  the  above.  The  papers 
containing  small  charges  of  emmensite  would,  after  a  few  days  (in  a  closed  dry  box) 
apXiear  to  be  soaked  in  a  greasy  liquid,  and  wheu  burned,  gave  a  slight  crackling 
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sound.    The  enunensite  itself  seemed  slightly  moist^  darker  in  color,  and  diminished 
in  weight. 

..X^e  value  (4^  pounds)  for  the  friction  of  the  projectile  on  the  guides  was  obtained 
by  moving  the  projectile  steadily  up  and  down  the  guides  by  means  of  a  differential 
pulley,  a  spring  balance  being  placed  beti«een  the  projectile  and  the  pulley,  and  read 
every  foot, 
piajxrams  corresponding  to  Groups  I  and  II,  respectively,  accompany  this  report. 
.  Very  respectfully,  your  obedient  servant, 

Hkkry  Jkrvky, 
Second  Lieut,  of  Engineers, 
The  Post  Adjutant. 


Appendix  F.— Rrport  of  Lieutenant  Chester  Harding,  Corps  of  Enoinebrs, 
of  results  of  experiments  on  the  sensitiveness  of  explosives. 

WiLLETS  Point,  New  York  Harbor,  February  14,  1890. 

Sir  :  I  have  the  honor  to  submit  a  report  of  the  results  of  the  ezperimelits  on  the 
tensitiveness  of  explosives. 

Tho  dimensions  of  the  apparatus  used  are  given  on  plate  C. 

The  weight  of  the  hammer,  including  that  of  the  two  iron  bars  connecting  it  with 
the  center  of  rotation,  is  23.7*2  pounds.  The  dimensions  of  the  hammer  are,  roughly, 
6  by  3  by  1.5  inches,  and  of  each  of  the  two  bars,  24  by  2  by  one-half  inches. 

If  we  assume  that  for  a  given  position  of  the  axis  the  sensitiveness  of  the  explo- 
sive Is  proportional  to  the  energy  required  to  detonate  if,  we  may  compare  sensi- 
tiveness by  reference  to  the  heightu  necessary  to  produce  detonation  for  the  given 
position  of  the  axis,  since  the  energies  involved  vary  directly  as  the  first  powers  of 
these  heights. 

Frequently,  during  the  experiments,  an  explosive  would  detonate  after  repeated 
drops  of  the  hammer  from  a  height  which  failed  to  cause  an  explosion  at  the  first 
blow. 

The  temperature  of  the  rooiu  varied  only  3°  C — from  9°  to  12°  C — during  the  course 
of  the  experiments;  no  information  was  gained,  therefore,  as  to  the  variation  of  sen* 
sitiveness  with  temperature. 

I  inclose  a  tabulated  record  of  the  result-s  of  the  exporimeuts,  the  explosives  being 
arranged  in  the  order  of  sensitiveness.  The  list  comprises  all  the  explosives  Sergeant 
Brown  could  find  on  hand  at  this  post. 

Very  respectfully,  your  obedient  servant, 

Chester  Harding, 
Additional  Second  Lieut  of  Engineers, 

The  Post  Adjutant. 


Tahle  showing  relative  sensiiiveness  of  explosives,  as  determined  hg  experiments  conducted 

during  the  month  of  January,  1890. 


Name  of  explosive. 


Mercuric  folmlxiate 

Foroite  (05  per  cenl) 

Sxploaive  ^latine 

Explosive  ffelatioe    from 

Captain  Maguire 

Foroite  (75  per  cent.) 

Onnnery  powder 

Do 

Rao-a-TOck* 

Mioar  powder 

Dynamite  No.  1: 

Thawed 

Frozen 

Do 


.a 


Orains. 
2 

1.25 
1.25 

1 

2.5 

2 

16 
5 

S.5 

2.5 
2.5 


0 
0 
0 

0 
0 
0 

1 

0 
9 

5 
1 


i 


©O-g 


I 


i 


M 

« 


el 
*»  _ 

.a  « 


Inch. 


31 

It 


2 
8 

4 


Name  of  explosire. 


Gnnpowder,  in  brass 

Gelbite,  Bmokelesa 

White  gunpowder 

Tonite : 

UncoropreMed 

Compreaaed 

Yalcan  powder ^.,. 

Atlas  powder,  A  

Raeaian    powder,    )iot 

pressed  

Horonles  oowder  No.  1 . . . 
Forrite  (40  per  cent.) 

Do 

Daalin 


6 


Grtnnt, 
1 

1.5 
5 

2.5 
2.5 
2.5 
2.5 

6 

9 

2.5 
S.5 
2.6 


S3  ►. 

JO 

ii 


0 
0 
9 

9 
9 
9 
9 

9 
9 
9 
1 
9 


lid 
§©.§ 

■f2§ 


Inch. 
2 
2* 

2i 

3 

3 

.    8 

3 

3 
3 
3 
7 
8 


*  The  solid  and  liquid  consUtaents  of  raok-a-rook  were  teated  aeparaselj  and  fonnd  to  be  non-ex* 
ploslTo  nnder  the  hammer. 


SL/^i 


i^^M.....  *., 


■li 


! 


«V 


;» 


/ 
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Tahl4t  showing  relative  eetiaitiveneae  of  exploaiveSf  6<o.-«-Conti]iiied. 


Kame  of  exploaiTe. 


Atlas  powc1er,^B 

Granulated  ^un-cotton  ... 
Gun-coUoii: 

Wet,  iincompreBsed. . . 

Drjicompremcd 

Kendrock 

CoUudion  cotton 

Forcite  (20  ]ier  cent.) 

Gu  a  powder,  in  copper  . . . . 

RiUr  powder,  service 

OranKe  lightoine  powder. 

OJi ver  powder  »o.  1 

Herculen  powder  No.  2 

Jadson   powder    (30    per 
cent) 


H 

O 


^ 


Oraifu. 
2.5 
2.5 


9 
9 


2.5 

0 

2.6 

9 

5 

9 

1.5 

9 

2.6 

9 

5 

9 

6 

0 

9 

5 

5 

9 

^h 

6 

9 

6 

2 

9 

9 

9 


•P2d 

SP<o 
•^  ci  H 

cS  •  O 


Inch. 
3 


1 


Name  of  exploaiTe. 


Picraie : 

No.  2. 1877 

No.  0.1877 

Mammotn  powder 

Electric  powder  No.  1 . . . 

HortMrpowder 

Brayere  (Picric) 

Emmensite  (G-G) 

Emmeiisite  (G-F) 

Emmensite  (S-F) 

Emmensite  (S-G) 

Cannon  powder 

Cocoa  powder,  Dnpont. . 

PIcrate  No.  1,1877 

Deaignolle 


M 

« 


Graina. 

1 

1 
10 

5 
10 

1 
10 

2 
10 
10 
10 
10 

1 

5 


0     t?g 

8-;      a- 


0 
O 

s 


■a?  sis 
-it  ?i§ 


9 
9 
9 
9 
9 
9 
9 
0 
9 
9 
9 
9 
9 
9 


Inch, 

6 

7 

8 

10 

10 

10 

^M 

11 

111 

Hi 
12 

12 

14 

U 


Appendix  H.^Bbportb  of  Captain  Solomon  W.  Roesslbr,  Corps  of  Enginbsbs 

ON  TEBTS  of  INSULATED  CABLE. 

1. 

WiLLETS  Point,  New  York  Harbor,  January  28, 1890. 

I  again  tested  this  morning  the  two  samples  of  insnlated  cable  (seamless;  furnished 
by  the  "  Safety  Insnlated  Wire  and  Cable  Company." 

Sample  Ifo,  I— Plain  insulation,  500  feet  length.  Insulation  resistance  reduced  to 
75^  Fahr.:  1,779  megohms  per  mile  after  two  hours'  submersion,  and  1,064  megohms 
afl«.*r  twenty  hours'  submersion. 

Sample  Jio.  2. — Braided  insulation,  250  feet  long.  Insulation  resistance  reduced  to 
75^  Fahr.:  763  megohms  after  two  hours'  submersion,  and  814  megohms  after  twenty 
hours'  submersion.    Strength  of  battery,  2M  Tolts. 

The  resistances  correspond  to  the  galvanic  deflections  after  one  minute's  electrifi- 
cation. 

The  galranic  deflections  were  very  small  on  account  of  the  small  lenjgths  of  cable 
nnder  test,  an  error  of  .1  in  estimating  the  fraction  of  a  division  of  the  scale  corre- 
sponding to  an  error  of  many  megohms  in  the  result. 
Very  respectfully, 

S.  W.  BOBSALER, 

Captain  of  Enginetr», 
Colonel  Kino. 


2. 

ToBPBDO  Department, 
WiUeU  Point,  New  York  Harbor,  February  4,  189(1 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  the  tests  which  have  been 
made  up  to  date  to  determine  the  insulation  resistances  of  the  cables  stored  in  the 
laboratory  tank. 

siltrbtown  single  conductor  no.  37. 


Manufactured  in  1673|^and  received  at  Willets  Point,  January  1,  1874.  Stored  in 
cable  casemate  No.  7  until  transferred  September  6,  1886,  to  the  laboratory  tank. 
Length  of  oable,  2  miles. 

The  insulation  resistance  immediately  after  being  placed  in  the  tank,  as  deter- 
mined by  a  hasty  measurement,  was  180  megohms  per  mile  at  75°  Fahr. ;  the  follow* 


\  ' 
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ing  day  146.9  megohfeis ;  September  S,  39  megoliDis ;  September  14,  2.15  megohms. 
On  September  l4,  the  cable  was  raised  from  the  tank  to  make  room  for  a  fish  vcable, 
and  returned  to  the  tank  September  21,  the  inner  end  having  been  re-wrapped  and 
paraffined.  On  September  22,  the  insulatipn  was  .75  megohms  per  mile;  September 
24,  .95;  September  27,  1.  Cable  raised  September  27^  and  inner  end  reparaffined. 
Insolation  resistance  on  September  28,  l.(f7  megohms.  Cable  raised  and  re-reeled  on 
September  28.  Insulation  on  September  29,  .24  megohms ;  October  1,  .67  megohms ; 
October  4,  1.15 megohms;  October  5,  .77  megohms ;  October 6,  .82 mugohms ;  Novem- 
ber 19,  .39  p[iegohms.  Cable  raise<l  November  22,  to  make  room  for  a  Hooper  cable 
and  put  back  into  the  tank 'November  30.  On  December  3,  1886,  the  insulation  was 
.36  megohms  and  from  this  date  became  practically  uniform,  gradually  falliug  to  .^ 
megohms  on  April  16,  1888.  On  January  8,  1890,  Lieutenant  J udson  determined  the 
insolation  to  be  1.82  megohms.  The  cable  was  then  raised  and  about  25  f6et  cut  off 
from  the  wetted  end.  The  cable  was  put  back  the  same  day  and  the  tank,  which  had 
been  partially  pumped  out,  was  refilled  with  fresh  water.  The  insulation  was  de- 
termined by  myself  Jannary  31,  1890,  to  be  5.1  megohms  per  mile  at  75^  Fahr. ;  and 
on  February  1,  2.3  megohms. 
Lowest  E.  M.  F.  nsed  daring  the  tests,  230  volts. 

SILVBRTOWN  SINGLB  CONDUCTOR  SAMPIJB  DRUM  NO.  222. 

The  cable  was  received  January  1,  1874,  and  cat  iu(o  two  lengths,  August  20,  1874. 
There  is  only  one  recorded  test  of  the  first  half  of  the  drum,  giving  257.7  megohms 

Ser  mile  at  75^  Fahr.    The  following  are  the  tests  made  with  the  second  half  of  the 
ram: 

April  10,  1875,  three  observations,  giving  1,805,  1,220,  2,306  megohms  per  mile  at 
750  Fahr. 

Megohms. 

Jnne  29,1875 1,821 

Jone  30,  1875    (static    charge 

method) 5,700 

Nov.  29,1875 354 

Apr.    11,1876 298 


May  22,1879 

May  22,  1879 

Jan.  12,1882 

May  16,  1882 

May  30,  1882 

Aog.  19,  1886 

Aog.  21,  1886 

Aug.  25,  1886 


.161 

L3i0 

.127 

3.800 

3.680 

.  190 

.080 

.150 


Nor.   19,  1886 

Nov.   24,1886 

Nov.  26,  1886 

Nov.   29,1886 

Deo.      3,  1886 

Jan.      4,  1887 

Jan.      4,  1887 

Jan.      4,  1887 

Jan.      4,1887 

Jan.      4,  1867 

Feb.  9,  1888  (fault  near  one 


Megohms. 

.260 
.270 
.280 
.270 
.310 
.300 
.300 
.210 
.310 
.110 


end) •5,661 


There  are  no  further  recorded  tests  until  that  made  by  Lieutenant  Jodson,  January 
8,  1890;  giving  an  insulation  of  10. 8  megohms  per  mile.  The  cable  was  then  raised 
and  about  25  feet  cut  off  from  one  end. 

January  31,  I  determined  the  insulation  to  be  4.1  megohms,  and  February  1,  6.5 
megohms  per  mile  at  75^  Fahr.    Lowest  voltage  used  in  any  of  the  tests,  230. 


HBNLET  SINGLB  CONDUCTOR  CABLK— SAMPLB  MIUE. 


Received  1874,  Insulation,  India  rubber 
mile  at  75^  Fahr. 

Megohms. 

June  29,  1875 2,320 

June  30, 1875  (static    charge 

method) 25,340 

Oct.    11,1876 724 

May   22,1879 133 

May    22,1879 .47 

May    22,1879 -.,....  .18 

Dec.   31,1881 1,912 

Dec.    31,  1881  (static   charge 

method) 1,779 

Jan.    11,1882 122 

May    16, 1882  (over) 10 

May   27,1882 20 

May   30,1882 29.1 

The  tank  was  partially  emptied  to  raise 
fresh  water. 


;  manufacturer's  test,  5,264  megohms  per 

Megobma. 

Aog.   19,1886 1.173 

Aug.   19,1886 1,136 

Aug.   19,1886 1,135 

Aug.  21,1886 1,059.8 


Aug.  25,  1886 
Nov.  19,  1886 
Nov.  24,  1886 
Nov.  26,  1886 
Nor.  29,  1886 
Dec.  3,  1886 
Feb.  9,  1888 
Feb.  23,  1888 
Apr.  16,  1888 
Jan.     8,  1890 


917 

642.2 

544.5 

803.7 
408.7 
638.2 

16.2 

16 

15.9 
100.8 


a  Silvertown  cable  and  then  refilled  with 


*Ohms. 
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Jan.31, 1890 68       [Feb.  1,  1890 86.6 

Lowest  voltage  used  during  any  of  the  tests,  230. 

UENLRY  SINGLK  CONDUCTOR  CABLE— 8AMPLB  MILE. 

InsalatioDy  ozokerite;  maaafaotnrer's  test,  7,328  megohms  per  mile  at  75*^  Fahr. 


Nov.  29,1886 ; 6,130 


Megohms. 

Oet.  27,  1881  (static charge)  ...  3,309 
Jan.    12,  1882  (static  ohargd  and 

deflection) 8,125 

May   23,  1882  (static  charge  and 

deflection) 12,290 

May   30, 1882  (static  charge  and 

deflection) 12,530 

Ang.  19,1886 4,2G4 

Aug.  21,  1886 4,088 

Aug.  25,1886 3,28;5 

Nov.   19,1886 4.014 

Not.  24,  1886 4,562 

Nov.  26,1886 6,751 

Tank  x>artially  emptied  to  permit  removal  of  a  Silvertown  cable  and  refilled  with 
fieeh  water. 


Dec. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Feb. 


3,  1886 6,035 

7,  1887 7,537 

7,  1887 7,573 

7,  1887 3,750 

7,  1887 5,083 

7,  1887 3,749 

9,  1888 4,279 

Feb.  23,1888 5,644 

Apr.    16,1888. 6,987 

Sept.  28,  1888 6,147 

Jan.     8,  1890 (f)     420 


January  31,    1890 


Megohms,    i                                                             Megohms. 
.      4,439  I  February  1, 1890 6.476 


Lowest  voltage  used  in  any  test,  213. 

When  not  otherwise  stated  the  method  used  was  that  by  deflections.    The  resist- 
ances given  are  those  taken  at  the  end  of  the  first  minute. 
very  respectfully,  your  obedient  servant, 

S.  W.  EoEsaLBR, 
Captain  of  Engineers, 
The  Post  Ai>jutant. 


Appendix  I. — Reports  of  Lieutenant  Albert  M.  D'Armit,  Corps  of  Enginbbrs, 

ON  tests  of  Building  Materials. 

1. 

WiLLETS  Point,  New  York  Harbor,  February  12, 1890. 

Colonel:  I  have  the  honor  to  submit  below  the  results  of  the  tests  directed  by 
vou  to  be  made  on  certain  specimens  of  sandstones  from  the  Great  Kanawha  quarries. 
The  tests  were  conducted  in  the  same  manner  as  wore  General  Gilmore's  and  those 
previously  made  at  this  post  by  Lieuteuant  Keea.  In  the  columns  headed  '*Batio  of 
absorption"  some  additional  results  are  recorded.  Specimens  were  saturated  under 
atmospheric  pressure,  and  column  2  gives  the  percentage  of  absorption.  The  speci* 
mens  were  also  saturated  under  a  pressure  of  50  pounds  per  square  inch  and  the  results 
are  contained  in  column  3.  In  column  4  are  given  the  final  results  of  immersing  the 
specimens  under  a  varying  series  of  pressures  culminating  in  300  pounds  per  square 
inch.  The  total  time  in  water  was  about  one  and  one-hali  hours,  and  the  rate  of  in- 
creaae  of  absorption  was  very  slow  after  the  first  ten  minutes — due  far  more,  appar- 
ently, to  the  length  of  time  than  to  any  increase  of  pressure — indicating  that  very 
high  pressure  produces  little  eflect,  although  the  absorption  under  pressure  for  the 
same  length  of  time  is  materially  increased  over  the  atmospheric  percentage,  as  shown 
by  a  comparison  of  columns  3  and  2.  In  column  1  the  result  of  drying  the  specimens 
and  then  t^esting  for  absorption  is  given.  The  abnomal  percentages  seem  to  indicate 
that  under  the  high  pressure  to  which  they  had  been  subjected  the  constitution  of 
the  specimens  bad  been  atfected,  rendeiing  them  more  permeable  by  the  water. 

The  column  headed  ''Durability''   was  obtained  by  taking  the  percentage  of  loss 
of  the  specimens,  after  several  hours'  handling  in  a  saturated  condition  and  affords 
some  idea  of  the  relative  value  of  the  stones  where  exposed  to  driving  rains. 
Very  respeetfnlly,  your  obedient  servant, 

A.  M.  D'Armit, 
Second  Lieutenant  of  £ngineer». 

Lieut.  Col.  W.  R.  Kino, 

Corps  of  Engineers, 
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B^aults  of  te$Uof  aandaiones  from  the  OreaiKauawha  quarries. 


Ho. 

1 
2 

3 

4 


7 
8 


Qnury. 


SattisBaTiBe,top 

ledge. 
SattU  RAViD6tmid- 

dle  ledge. 

— do 

Sattia  Ravine,  bct- 

tom  ledge. 


Qftbbart'a  Bowl- 
der. 

— do 

Gabbart's  main 
ledge. 


Description. 


Gray,  purpUah  atreaka 
....do 


Gray 

Oreeniah  gray,  fine 
grained,  compaoL 

Ifot  ao  fine  aa  No.  4, 
poorerapecimen  gen- 
erally. 

Coarae,  friable,  con- 
taina  qaarts  graina. 

do 

Clearly  atratifled«  lay- 
era  bomogeneooa  bat 
diaalmilar. 


Position. 


On  bed. 


On  bed. 
do  .. 


.do 


On  bed. 
....do .. 


Strength 

of  aped- 

men. 

Strength 

peraqaare 

inch. 

Specific 
gravity. 

29760 

743fi 

2.37 

avoww 

7700 

2.37 

8380a 
45000 

8450 
11260 

2.24 
2.36 

42760 

10687 

2.4 

44250 

11062 

.  2.28 

36800 
33200 

0200 
8300 

2.35 
2.21 

Weight 

per  cubic 

foot. 


148.1 

148.1 

140.0 
147.5 

150.0 

141.2 

146.8 
138.1 


Qnany. 


Sattia  Bavine,  top  ledge 

Battia  Bavin^   middle 

ledge 

Do 

Sattia  Rarine,  bottom 
ledge 

Do 

Gabbart*a  Bowlder 

Do 

Gabbart'a  main  ledge. . . 


Batlo  of  absorption. 


1. 


Atmos- 
phere, 
10  min- 
ntea. 


.0401 
.0895 
.0665 


2. 


Atmoa- 
phere, 

hoora. 


'  .0482 


.0493 

.0472 
.0421 


.0437 
.0288 
.045 

.0302 
.0877 

.0478 

.0511 
.025 


60 
pounds 
aqnare 
inches, 

hoars. 


4. 


.0446 
.0467 
.050 

.0371 
.0604 

.0616 

.0515 
.051 


800 

pounds 

square 

inoh,li 

hours. 


.0473 

.043 

.051 

.0346 
.0522 

.0488 

.05 
.044 


Dura- 
bUity. 


Tem- 
pera- 
ture. 


.  WwV 

.8868 
1.900 

.9934 

.999 

.998 
.991 


720 

72* 

729 

720 

72© 

720 
72© 


Bemarka. 


Cracked  violently. 

Evidently  cubed  ttom  na^ 

ore  of  iraotore. 
Sadden  crack,  followed  by 

complete  cmshing. 

Crumbled  to  dust;  pieces 
amall;  a  very  homogene- 
ous apecimen  and  typical 
fracture. 

A  mach  coarser  atone;  not 
ao  much  atone  dnst;  cones 
of  iVacture  slipped,  reduc- 
ing strength  of  specimen. 

Split  from  all  fbur  sides,  leav- 
ing a  very  pel  feet  pyramid. 

Very  characteristic  fracture. 

Shows  typical  fhictare.  not- 
withstanding lack  of  sim- 
ilarity in  layers ;  crashed 
on  edge,  its  strength  woald 
probably  be  materially  di- 
minished. 


WiLLKTS  Point,  Nkw  York  Harbor,  June  5,  1890. 

Colokbl:  I  have  the  honor  to  sabmit  herewith  my  report  of  the  results  of  tests  di- 
rected by  you  to  be  made  on  the  cement  being  used  in  the  construotion  of  the  mining 
casement  at  this  point. 

The  cement  is  known  as  "  RoBendale,"  and  was  purchased  in  open  market,  with  no 
knowledge  that  Uysts  were  to  be  made.  Samples  were  taken  from  different  barrels  at 
random  and  mixed.  In  the  construction  of  the  work  the  cement  is  mixed  with  sand 
in  the  ratio  of,  cement  one  part,  sand  two  parts.  Samples  of  this  mixture  were  taken 
from  the  box  just  as  it  was  being  used  in  actual  work. 

The  machine  used  for  testing  was  the  wooden  frame  formerly  used  for  testing  wire. 
This  was  placed  iu  a  vertica .  position,  a  hook  bolted  to  the  lower  end,  with  a  second 
hook  fastened  to  the  upper  cross-bar  by  a  long  rod  having  a  thread  about  15  inrhes 
long.  Between  these  hooks  wore  fastened  a  scale  beam  and  the  clutches  containing 
the  8[)ecimen.  While  one  man  turned  the  nut  of  the  threaded  rod,  thus  ^adnally 
increasing  the  stress,  another  man  kept  the  scale  beam  balanced.    The  readtn  g  of  the 


APPENDIX   3 — BEPOBT  OP  LIEUT.   COL  KING. 


■123 


aeale  at  mptare,  minus  tbe  constant  weight  of  the  npper  olntoh  and  book,* gave  the 
breaking  strew  in  pounds.  This  deyioe  has  now  been  changed  so  that  a  carefully 
graduated  spring  balance  replaces  the  scale  beam,  rendering  the  manipulation  much 
easier  and  equally  accurate.  This  will  be  used  in  future  experiments.  The  clut  ches 
used  consist  of  one  of  the  molds  in  which  the  specimens  were  made  cut  across  its  mid- 
dle section,  thus  enabling  the  specimen  to  be  grasped  by  the  clutches  uniformly  over 
its  bearing  surface.  Some  slight  defects  showed  themselves  in  the  working-of  this 
clutch  which,  however,  will  be  easily  remedied  so  as  to  render  it  perfectly  satisfac- 
tory. 

The  specimens  were  briquettes  made  in  the  molds  accompanying  the  hydraulic 
press  nsed  by  General  Gillmore  and  present  a  minimum  cross-sectiou  of  2J>  square 
inches.  The  cement  was  carefully  mixed  with  as  little  water  as  possible  and  very 
carefully  rammed  into  the  molds.  After  settling  for  twenty-four  hours  in  air  the 
specimens  were  placed  in  water  for  seven  days  and  then  broken.  One  specimen  of 
pure  cement  and  one  of  the  mixture  were  left  in  air  for  eight  days.  The  table  below 
gives  the  results  of  the  tests  of  the  pure  cement  briquettes.  The  sand  specimens 
were  easily  ruptured  by  a  slight  pull  with  the  hands,  in  no  case  exceeding  *20  pounds. 
This  being  deemed  unsatisfactory  some  rough  tests  were  made  as  to  their  compression 
Btrength,  with  results  showing  that  a  pressure  of  about  9  pounds  per  square  inch 
would  completely  crush  the  best  made  specimens;  some  poorly  made  ones  crumbled 
in  the  hands  after  three  days'  setting  in  air ;  all  of  which  seems  to  indicate  that  the 
cement  as  being  used  with  two  parts  of  sand  can  possess  little  useful  strength. 

In  about  two  hours  the  pure  cement  was  set,  while  at  the  end  of  twenty-four  hoars 
the  mixed  cement  could  still  be  indented  by  the  finger.  Some  specimans  are  still  in 
the  water,  with  a  view  to  testing  after  thirty  days,  the  results  of  which  will  be  duly 
reported. 


Ifmnber. 

StTeoeth  of 
ap«oimeii. 

Strength  per 
aqoAreinch. 

• 

Remarks. 

1 ^ 

800 
225 
260 
240 
220 
225 
200 

133i 
100 
116 
107 

88 
100 

89 

8  days  in  air. 

1  day  in  air  and  7  dayH  in  water. 
Do. 

a::::::;:::::::.:::::.:::;::;;??:::::::; 

8 , 

4 

Do. 

5 i 

Do. 

6 

Do. 

7 

Do. 

Mean  of  2  to  7,  inclusive,  328  per  specimen  -,  102  per  square  inch. 
Further  tests  of  compressive  strength  as  well  as  transverse  will  be  made  as  soon  as 
tbe  necessary  molds  are  secured. 

Very  respectfully,  your  obedient  servant, 

A.  M.  D'ARMIT, 

Seeand  Lieutenant  of  Enffineen, 
lilent.  Col.  W.  R.  KiNO, 

Carps  of  JEngineere. 


3. 

WiLLBTS  Point,  New  York  Harbor,  March  22, 1890. 

Colonel  :  I  have  the  honor  to  submit  herewith  my  report  on  the  concluding  tests 
of  the  series  made  to  determine  the  value  of  the  Rosendale  cement  being  nsed  in  the 
construction  of  the  mining  casemate  at  this  post. 

The  improvements  mentioned  in  my  previous  report  have  been  made,  and  the  ap< 
paratus  now  works  very  satisfactorily.  The  spring  balance  records  the  pressure 
exactly,  and  the  differential  pulley  allows  a  gradually"  iucreasiug  pressure  to  be  ap- 
l)lied,  which  may  be  continued  at  any  desired  amount  for  an  indelinite  time. 

The  briquettes  tested  were  parts  of  the  same  two  lots  mentioned  iu  my  previous 
report.    They  were  thirty  days  old,  having  been  twenty-nine  days  in  wat«^r. 

The  ones  made  of  sand  and  cement  showed  but  little  tensile  strength.  There  un- 
doubtedly was  an  increase  over  the  strength  shown  at  the  end  of  seven  days,  about 
twice  the  force  being  necessary  for  rupture ;  still  a  pull  with  the  hands  was  sufficient 
to  break  oven  the  stronger '-.  In  no  case  did  they  show  a  strength  of  more  than  10 
ponnda  per  square  inch.  Ail  of  these  sand  briqnetteH  were  of  the  first  lot  and  had 
been  very  carefully  made  by  an  export  workman.  The  second  lot  of  pure  cement 
briquettes  had  been  made  by  a  less  skilled  workman,  and  at  the  end  of  thirty  days 
showed  less  strength  than  had  the  better-made  ones  at  the  end  of  sevi'U^days.  The 
latter  specimens  at  the  end  of  thirty  days  showed  no  appreciable  gain  in  strength,  the 
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maximum  stress  sustained  being  118  pounds  per  square  inch,  while  the  aren 
practically  tlie  same  as  before. 

The  result  of  the  experiments  would  seem  to  be  that,  with  this  cement  whe 
little  increased  strength  is  gained  after  seven  days;  when  used  with  sand  ' 
undoubtedly  a  gain,  but  the  maximum  strength  developed  is  very  low. 
Very  respectfully,  your  obedient  servant, 

A.  M.  D'ARMr 
Second  Lieuietutnt  of  Engii 
Lieut.  Col.  W.  R.  Kino, 

Corps  of  Engineer». 


4. 

WiLLETS  Point,  New  York  Harbor,  May  16, 

Colonel:  I  have  thQ  honor  to  submit  herewith  the  results  of  the  tests  dire 
yon  to  be  made  on  certain  specimens  of  sandstone.  The  experiments  were  coi 
as  previous  ones  have  been,  except  that  as  there  were  eight  specimens  of  bu 
quarries  I  tried  but  one  ,with  pine,  uaiug  pasteboard  for  the  others,  and  I  d 
call  attention  to  the  much  higher  strength  thus  developed  and  the  much  mon 
typical  fracture  produced.  The  pine  strips  invariably  tend  to  break  the  si 
la^ral  spread.  I  also  call  attention  to  the  exceptional  quality  of  these  sane 
their  high  specific  gravity,  low  ratio  of  absorption,  and  remarkable  uniform  sti 
All  of  the  specimens  were  crushed  **  on  bed.'' 
Very  respectfully,  your  obedient  servant, 

A.  M.  D'Armvi 
Second  Lieutenant  of  Engi 
Lieut.  Col.  W.  R.  Kino, 

Corpe  of  Enffineen, 


Result  of  test  of  aandstonee  from  Crreai  Kanawha  quarries. 

No. 

Qoarry. 

Description. 

Strength  of 
specimen. 

Strength  per 
square  inch. 

Specific 
grkvity. 

Weight   per 
cuDic  foot. 

Katio  of  ab- 
sorption. 

Temperature 
(Fahr.). 

Remar] 

P.et 

.     0 

1 

Elk-Burton... 

Llffht   gray, 
nne,  granu- 

22,000 

6,500 

2.401 

'I.'i5.6 

2.5 

73 

Split  from 

, 

A    ver; 

lar. 

• 

atmoture 
a  ehanM 
break  (pi 

2 

do 

....do 

44.000 

11,0002.46; 

)•  2.44 

:  153. 7 

2.0 

78 

A  very  fli 

, 

Broke  pi 

orushfi 

lateral  j 

» 

Two    p 

oones. 

board.) 

3 

....do 

....do 

50.000 

12,500 

2.38] 

,148.7 

3.2 

73 

Completely 

But  on< 

(Pasteboi 

4 
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5. 

WiLLKTS  Point,  Nbw  York  Habbor,  tTune  5, 1890. 

CoLONKL :  I  have  the  honor  to  submit  below  my  report  of  the  tests  made  of  the 
flcrength  of  a  specimen  briok,  sent  from  Tennessee  to  be  tested,  and  claimed  by  the 
makers  to  be  as  strong  as  granite. 

The  brick  was  reduced  to  the  form  of  small  cubes,  approximately  2  inches  on  the 
edge.  Owing  to  its  great  hardness  extreme  difficulty  attended  this  operation,  and  but 
three  cubes  were  obtained.  These  were  tested  with  the  hydraulic  press,  pasteboard 
being  used  as  the  bearing  surface.  In  order  to  compare  with  ordinal^  brick  ten 
bricks  were  selected  from  those  ifow  being  used  in  the  construction  of  the  museum. 
These  were  selected,  not  at  random,  but  with  ^preat  oaro,  so  as  to  obtain  the  -beBi 
specimens.  Upon  being  crushed  the  common  brick  displayed  the  fracture  shown  by 
sandstone  when  crushed  on  edge.  The  characteristic  cones  seen  in  crushing  stones 
"  on  bed  "  were  totally  absent.  The  Tenneseee  brick,  when  near  itsTuptnring  pressure, 
^ave  a  low  rustling  sound  similar  to  the  tearing  of  paper,  then,  as  the  pressure  was 
increased  a  few  thousand  pounds,  the  noise  increased  until  suddenly  the  whole  speci- 
men gave  way  completely,  no  fragments  as  large  as  a  small  marble  remaining.  Alto- 
gether the  brick  displayed  very  satisfactory  qualities,  and  as  compared  to  ordinary 
brick  is  far  superior,  while  it  is,  as  claimed,  but  little  inferior  to  granite  itself  in 
strength. 


Komber. 

Strength  (ornsh- 

ing)  per  sqaare 

inob. 

Number 

Strength  (omah- 

ing)  per  square 

inch. 

1 

Pinmdi. 

8,550 
5.000 
3,650 
e.550 
6,440 
4,830 
4,220 

8 

Pound9, 

6,220 

2 

9. 

3,000 

8 

10 

2.060 

4 

1» 

17,000 

5 

2» 

Ifl^lOO 
13,700 

6 

3» 

7 

Mean  of  Kos.  2,  3,  4,  5,  6,  7,  and  8,  5,126  pounds  per  square  inch. 

Mean  of  1%  ^,  and  3%  15,600  pounds  per  square  inch.  Ratio  of  Tennessee  to  com- 
mon brick  3:1.  Specimens  1,  9,  and  10  are  omitted  from  the  average  ashy  inspection 
they  could  be  seen  to  be  soft',  licht  brick  of  a  light-red  color.  The  effect  of  thorough 
burning  is  apparent  in  No.  4,  which  was  an  arch  brick  and  burned  to  a  blue  color. 

Mean  specific  grav  i ty  of  three  specimens  of  common  brick 1. 919 

Mean  specifio  gravity  of  two  specimens  of  Tennessee  brick 2. 052 

Mean  absorptive  ratio  of  n ine  specimens  of  common  brick 09977 

Mean  absorptive  ratio  of  six  specimens  of  Tennessee  brick 03123 

Ratio  of  absorptive  powers,  1:3.2. 

The  specimens  were  thoroughly  saturated,  being  immersed  four  days.    The  low 
absorptive  power  of  the  Tennessee  brick  is  especially  noteworthy,  being  considerably 
less  than  that  of  the  best  specimens  of  sandstone. 
Very  respectfully,  your  obedient  servant, 

A.  M.  lyARMiT, 
Seoond  lAeuteimni  of  £ngineer§. 
Lient.  Col.  W.  R.  KiKO, 

Corps  of  Enginsera, 


RIVERS  ANE  HARBORS,  ETG. 


APPENDIX  A. 


IMPROVEMENT  OP  RIVERS  AND   HARBORS  IN  THE  STATES  OF   MAINE 

AND  NEW  HAMPSHIRE. 


jREPOBT  OF  LIEUTENANT-COLONEL  JARED  A.  SMITH,  CORPS  OF  ENGI- 
NEEHS,  OFFICER  IN  CHARGE  FOR  TKE  FISCAL  YEAR  ENDING  JUNE 
30,  laiO,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Lnbec  Channel,  Maine. 

2.  Moose-a-bec  Bar,  Maine. 

3.  Narragaiigns  Riyer,  Maine. 

4.  Break waler  from  Monnt  Desert  to  Por- 

cupine Island,  Maine. 

5.  Bagadnce  River,  Maine. 

6.  Penobscot  River.  Maine. 

7.  B^ilfast  Harbor,  Maine. 

8.  Camden  Harbor,  Maine. 

9.  Rockport  Harbor,  Maine. 

10.  Rockland  Harbor,  Maine. 

11.  Kennebec  River^  Maine. 

12.  Portland  Harbor,  Maine. 


13.  Channel  in    Back    Cove,   Po]rtland, 

Maine. 

14.  Breakwater  at  mouth  of  Saco  River, 

Maine. 

15.  Saco  River,  Maine. 

16.  Kennebunk  River,  Maine. 

17.  York  Harbor,  Maine. 

18.  Portsmouth  Harbor,  New  Hampshire. 

19.  Bellamy  River,  New  Hampshire. 

20.  Cocheco  River,  New  Hampshire. 

21.  Harbor  of  Refuge  at  Little  Harbor, 

New  Hampshire. 


EXAMINATIONS  AND  SURVEYS. 


22.  Belfast  Harbor,  Maine. 

23.  Union  River  and  Union  River  Bay, 

Maine. 

24.  St.  Croix  River,  Maine. 


25.  Pleasant  River,  from  Columbia  Falls 

to  its  month,  Maine. 

26.  Kennebnnk  River,  Maine. 

27.  Cocheco   River,  from  Dover    to   its 

mouth,  New  Hampshire. 


United  States  Enoineer  Office, 

Portland^  ifa.,  July  10,  1890. 

General  :  I  have  the  honor  to  transmit  herewith  annaal  reports  for 
the  fiscal  year  ending  June  30,  1890,  for  river  and  harbor  works  in  my 
charge. 

Very  respectfally,  your  obedient  servant, 

Jared  a.  Smith, 
Lieut.  CoLj  Corps  of  Engineers. 
Brig.  Oen.  Thomas  L.  Casey, 

Chief  of  Engineers.  U,  8.  A, 
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Ax. 

.  IMPROVEMENT  OF  LUBEC  CHANNEL,  MAINE. 

This  channel  lies  between  the  eastern  extremity  of  Maine  and  Oampo- 
Bello  Island,  belonging  to  the  Dominion  of  Canada. 

Originally  the  channel  was  but  5  feet  in  depth  at  mean  low  water, 
and  but  2  feet  at  low  water  of  spring  tides. 

The  project  is  for  a  channel  275  feet  wide  in  the  direct  parts  and  300 
feet  wide  in  the  bends.  Depth,  12  feet  below  mean  low  water.  Total 
of  appropriations  to  June  30, 1890,  $169,000. 

Total  of  expenditures  to  June  30, 1890,  $157,213.03. 

Under  the  contract  reported  last  year  dredging  was  commenced  June 
3,  1890,  and  will  be  continued  as  far  as  funds  permit.  This  will  entirely 
complete  the  improvement.  The  amount  dredged  in  June  was  20,286 
cubic  yards.    The  work  will  probably  be  completed  in  August. 

The  channel  is  a  thoroughfare  to  various  points  on  our  eastern  coast, 
as  well  as  a  factor  of  safety  for  the  anchorage  in  Quoddy  Boads,  when 
the  wind  changes  to  easterly  points. 

Local  statistics  are  therefore  very  incomplete,  and  there  is  no  means 
of  ascertaining  the  exact  number  of  passing  vessels. 

In  1882  a  record  was  kept  of  about  10,000  vessels  passing  Quoddy 
Head  light-house.  No  subsequent  record  has  been  kept.  A  record  of 
vessels  seen  to  pass  the  life-saving  station  at  Lubec  in  1887,  in  day-time 
and  clear  weather,  shows  the  number  to  be  8,083. 

Lnbeo  is  in  the  collection  district  of  Passamaquoddy.  fhe  nearest  port  of  entry 
is  Eastporty  Me.  The  nearest  light-house  in  the  United  States  is  on  West  Quoddy 
Heady  about  7  miles  below. 

There  is  a  Canadian  light-house  on  MulhoUand's  Point,  at  the  narrows  opposite 
Lnbeo. 

Money  statement 

July  1,  1689,  amount  available |19,506.77 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusiye  of 

liabilities  on tstandiag  July  1,IH89  $612.70 

July  1,1890,  outstanding  liabilities 7,107.10 

July  1,  1890,  amount  covered  by  uncompleted  contracts  made 

duringfiacalyearendiug  June  30, 1890 10,899.90 

18,619.70 

July  1,  1890,  balance  available 887.07 


A  2. 

IMPROVEMENT  OP  MOOSE-A-BEC  BAR,  MAINE. 

This  bar,  at  the  eastern  terminus  of  Moose-a-bec  Reach,  is  near  the 
town  of  Jonesport,  about  30  miles  east  of  Mount  Desert. 

The  '^  Beach"  is  a  thoroughfare  of  about  12  miles  in  length,  which  is 
traversed  by  thousands  of  vessels  annually ;  in  addition  to  this  it  forms 
an  adipirable  harbor  of  refuge,  and  is  used  as  such  by  many  vessels, 
especially  in  the  winter  months. 

The  project  of  improvement  adopted  in  1881  and  modified  in  1888 
comprises  the  dredging  of  a  channel  300  feet  wide  and  14  feet  deep  at 
mean  low  water  over  the  bar,  to  remove  ledges  in  and  near  the  channel 
to  a  depth  of  16  feet,  and  to  construct  a  small  jetty  to  check  cross-cur- 
rents in  the  cut. 

The  total  of  appropriations  for  the  work  previous  to  Jane  30. 1890,  is 
$55,000. 
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Expenditures  to  Jane  30, 1890,  $53,417.q8. 

As  indicated  iti  the  last  annaal  report,  the  contractor  for  removing 
Steam-boat  Ledge  has  failed  ta  complete  the  work.  As  work  had  been 
carried  on  two  seasons  at  a  great  loss  to  the  contractor,  and  as  tbe 
later  project  somewhat  modified  the  former  one,  so  that  no  loss  to  the 
improvement  would  result  from  the  failure  of  the  contractor,  the  con- 
tract has  been  annulled. 

Only  one  payment,  amounting  to  $739,  was  made,  and  the  contractor 
thus  forfeits  the  retained  percentage,  amounting  to  $81,  in  addition  to 
the  work  accomplished  for  which  no  payments  have  been  made. 

Under  the  contract  for  dredging  reported  last  year,-  the  cut  through 
the  bar  has  been  completed  to  its  full  width  of  300  feet  and  14  feet  deep 
at  mean  low  water. 

Dredging  was  commenced  August  28  and  completed  November  27. 

The  amount  of  material  removed  was  63,150  cubic  yards,  measured  in 
scows.  This  has  greatly  improved  the  thoroughfare,  through  which 
passes  almost  a  constant  procession  of  vessels  where  before  the  im- 
provement none  could  pass  save  at  high  water. 

Attention  is  asked  to  the  remarks  in  previous  reports  on  this  and  other 
distant  works  regarding  the  impracticability  of  carrying  on  the  work 
with  small  appropriations. 

It  is  proposed  to  expend  the  balance  of  funds,  and  the  amount  which 
may  be  appropriated,  in  constructing  the  small  jetty  and  in  removing 
ledges. 

The  improvement  is  in  the  coUection  district  •f  Machias,  Me.    The  nearest  light- 
house is  Moose  Peak. 
Nearest  port  of  entry  is  Maohias,  Me. 

Note. — It  is  not  practicable  to  obtain  tonnage  statistics  of  this  thoroughfare.  The 
number  of  yeseels  passing  annually  has  been  estimated  to  be  as  great  as  25,000.  The 
average  tonnage  will  haruly  be  le^s  than  300,  which  would  give  the  estimated  tonnage 
7,500,000. 

Money  statement 

July  1.1889,  amount  available $22,447.36 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1«89 20,865.04 

July  1, 1890,  balance  available 1,582.32 

Amount  appropriated  by  act  of  September  19,  1890 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 16, 582. 32 

{Amount  (estimated)  required  for  completion  of  existi nk  project 80, 000. 00 

Amount  thatoanbe  profitably  expended  infiscal  year  ending  June  30, 1892  50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867.                                                            ,  • 


A3. 

IMPROVEMENT  OP  NARRAGUAGU8  RIVER,  MAINE. 

The  Narragnagus  River  proper  is  a  small  stream  flowing  across  the 
sonthwestern  portion  of  Washington  Oounty,  bat  the  navigable  part  of 
the  river  comprised  in  the  project  for  improvement  is  really  a  tidal  arm 
of  the  sea  or  Narraguagus  Bay,  below  the  town  of  Millbridge,  which  is 
at  the  head  of  navigation. 

The  project  for  improvement,  originally  estimated  to  cost  $50,000, 
consists  in  deepening  the  channel  by  dredging. 
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The  channel  is  to  be  frqin  200  to  300  feet  wide,  11  feet  deep  to  the 
lower  lauding,  and  thence  9  feet  deep  to  the  anchorage  near  Fickett's 
Point.  Originally  the  depth  was  but  5J  feet  at  mean  low  water,  and 
not  more  than  4  feet  at  very  low  stages. 

By  acts  of  August  5,  1886,'  and  August  11, 1888,  Congress  appropri- 
ated $10,000,  a  total  of  $20,000. 

Previous  to  June  30, 1889,  the  expenditures  had  been  $10,259.58. 

At  the  commencement  of  the  fiscal  year  a  contract  had  been  made  for 
dredging  as  far  as  could  be  done  with  available  funds. 

The  contractor  began  dredging  on  the  20th  of  July,  and  completed  tUo 
work  August  17,  a  total  period  of  less  than  one  month. 

Under  this  contract  44,988  cubic  yards  of  material,  measured  in  scows, 
were  removed  and  dumped  in  deep  water  about  one-half  mile  distant. 

The  channel  is  now  dredged  to  grade, a  width  of  55  feet  for  a  distance 
oi  2,800  feet,  thence  100  feet  wide  a  distance  of  1,000  feet,  and  then  the 
full  width  of  300  feet,  an  average  distance  of  600  feet. 

The  upper  imrt  of  channel  dredged  under  the  previous  contract  was 
found  to  be  partially  filled  with  saw-dust,  so  that  it  becomes  question- 
able whether  an  improvement  by  dredging  only  will  be  reasonably  per- 
manent. 

Steamers  can  now  proceed  to  the  lower  wharf,  and  can  turn  in  the 
wide  place  mentioned  above.  During  last  season  two  regular  lines  of 
steamers  touched  at  Millbridge. 

The  mouth  of  the  river  is  somewhat  used  as  a  refuge  for  steamers  and 
other  vessels  in  storms. 

The  commercial  necessities  are  not  extensive,  but  a  considerable  area 
of  country  is  dependent  upon  it  for  a  port. 

The  improvement  is  in  the  coUection  district  of  Machias.    The  nearest  port  of  entry 
is  Machias.    The  nearest  licht-house  is  Narragiiagus  light-hoase  on  Pond  Island. 
Nu  special  statistics  for  the  last  year  have  been  received. 
About  600  steamers  and  other  vessels  arrive  aud  depart  annually. 
The  imports  in  1877  were  approximately  10,000  tons.    Exports,  6,500  tons. 

Money  statement 

July  1,  1889,  amount  available |9,740.42 

July  I,  1690,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outetanding  July  1,  1«89 9,740.42 


Amount  appropriated  by  act  of  September  19,  1890 7,500.00 


Amount  (estimated)  required  for  completion  of  oxiHtinj^  project 22, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1892    22, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867. 


A  4* 

CONSTRUCTIOli^  OP  A  BREAKWrATER  FROM  MOUNT  DESERT  TO  PORCU- 
PINE ISLAND,  MAINE. 

The  necessity  for  improving  this  harbor  arises  from  the  faot  that  it 
is  exposed  to  all  winds  and  seas  from  the  soath  and  southeasterly  di- 
rections, making  the  anchorage  at  times  so  insecure  that  vessels  are 
unable  to  hold  their  positions. 

At  such  times  the  landing  of  passengers  and  freight  at  wharves  is 
not  only  difficult  but  dangerous. 

The  project  consists  in  constructing  a  breakwater  firom  Porcupine 
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Island  to  Dry  Ledge,  and  thence  in  a  direct  line  to  a  point  near  the 
shore  of  Mount  Desert  Island,  a  total  distance  of  3,425  feet. 

The  estimated  cost  of  the  entire  breakwater  including  a  superstructure 
is  $800,000. 

The  act  of  August  11,  18S8,  appropriated  $50,000  for  commencing 
the  work. 

The  last  annual  report  gave  the  details  of  preparatory  operations, 
including  a  contract  with  Mr.  Fred.  L.  Andrews,  of  Biddeford,  Me. 

The  delivery  of  stone  was  commenced  July  1  and  continued  in  an  ir- 
regular and  unsatisfactory  way  until  November  5,  the  total  amount 
being  11,393  tons. 

On  the  7th  of  November  it  was  ascertained  that  the  contractor,  who 
had  visited  the  office  and  received  his  monthly  payment  for  November, 
had  snrreptitiously  left  the  work  and  the  vicinity,  leaving  a  large  num- 
ber of  creditors,  mostly  poor  men.  The  debts  of  the  contractor 
amounted,  as  far  as  can  be  ascertained,  to  $3,639.04,  mainly  for  labor, 
stone,  and  freight. 

No  payments  were  made  on  deliveries  in  November,  amounting  to 
267  tons. 

There  was  no  good  and  sufficient  reason  for  suspending  work  at  that 
time,  as  the  weather  was  especially  favorable  and  the  laborers  and 
masters  of  vessels  employed  were  anxious  to  continue. 

The  limit  of  time  for  completion  of  work  under  the  contract  was  June 
30, 1890.  The  contractor  has  failed,  therefore,  not  only  to  perform  the 
work  as  stipulated,  but  has  failed  to  pay  for  labor  and  materials  for 
which  he  has  himself  been  paid,  save  a  small  reserve. 

The  amount  thus  far  done  is  not  sufficient  to  produce  a  perceptible 
change  in  the  condition  of  the  harbor. 

It  is  understood  in  the  office  that  some  uneasiness  has  obtained 
among  the  cottagers  adjacent  to  the  proposed  work,  caused  by  appre- 
hensions that  it  might  so  stop  the  tidal  currents  as  to  precipitate  the 
sewerage  along  the  shore,  or  that  it  might  form  part  of  an  annoyiitg 
thoroughfare,  or  in  some  other  way  injure  the  shore.  It  is  therefore 
well  to  explain  that  the  end  nearest  to  Mount  Desert  Island  will  not 
reach  the  shore  by  some  500  feet.  The  ebb  and  flood  currents  will  nat- 
nrally  be  made  more  rapid  along  that  part  of  the  shore  so  as  to  reduce 
rather  than  to  increase  the  tendency  to  deposits. 

The  same^ condition  makes  it  quite  impossible  to  create  a  thorough- 
fare, and  it  leaves  a  good  channel  for  small  vessels  to  pass  back  and 
forth  without  the  necessity  of  going  around  the  island. 

It  is  proposed  to  expend  the  present  balance,  and  any  more  which 
may  be  appropriated,  in  extending  the  breakwater  from  the  end  next 
to  Porcupine  Island. 

The  work  i«  in  the  collection  district  of  Frenchman's  Bay. 

Nearest  port  of  entry  Ellsworth ;  nearest  light-hoase  is  on  Egg  Rook,  3|  miles  dis- 
tant. 

NoTK.— The  latest  statistics  receiyed  are  to  June  30,  1889.  (See  Report  Chief  of 
Engineers,  1889,  page  511.) 

Money  statement. 

Jaly  1, 1889,  amount  available $49,007.16 

Jaly  1, 1890,  amount  expended  during  fiscal  year,  exolusiye  of  liabilities 
outetanding  July  1,1889 1'2,718.94 

July  1, 1890, balance  available 36,288.22 

Amount  appropriated  by  act  of  September  19, 1890 50, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,1891 86,288.22 
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{Amoaiit  (estimated)  reqnired  for  completion  of  existing  pmiect.......  .$700,000.00 
Amount  that  can  be  profitably  expended  in  fiscalyear  ending  Jnne30,1692  150, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  186G  and  1867. 


As- 

IMPROVEMENT  OF  BAOADUCE  RIVER,  MAINE. 

The  river  and  harbor  act  of  Aagust  5, 1886,  required  an  examination 
or  survey  of  the  Bagaduce  Kiver,  Maine. 

A  report  with  estimate  of  cost  of  works  considered  necessary  was  sub- 
mitted by  the  engineer  officer  in  charge  February  2,  1888.  (See  Be- 
port  of  Chief  o'f  Engineers  for  1888,  page  401.) 

The  project  adopted  for  the  improvement  consists  of  deepening  the 
channel  to  give  a  width  of  100  feet  and  a  low- water  dep<h  of  6  feet  from 
South  Penobscot  to  Bridges  Point ;  this  includes  dredging  and  remov- 
ing rocks.  The  project  also  includes  removing  a  small  amount  of  rock 
in  Johnson's  Narrows. 

By  act  of  August  11, 1888,  Congress  appropriated  $3,000  for  the  im- 
provement. 

As  this  small  sum  could  not  be  judiciously  expended  in  a  way  to  ac- 
complish any  beneficial  result,  work  on  the  improvement  has  been  sus- 
pended to  await  the  further  action  of  Congress. 

Previous  to  June  30, 1889,  ^^  expenditure  of  $100  from  the  appropri- 
ation was  incurred  in  the  necessary  office  work,  preparing  plans,  esti- 
mates, etc. 

To  effect  any  valuable  improvement  of  the  channel  all  the  rock  must 
be  first  removed;  but  little  result  can  come  from  the  removal  of  a  por- 
tion only. 

The  estimate  of  $24,427.90  for  removing  all  the  rock  will  probably  not 
cover  the  expense  if  it  can  not  be  done  in  one  contract. 

The  improyment  is  in  the  collection  district  of  Castine. 

The  nearest  port  of  entry  is  Castine. 

The  nearest  light-house  is  Dice's  Head  light-bouse. 

No  replies  have  been  received  to  requests  for  recent  commercial  sta- 
tistics. 

Money  statement 

July  1, 1889,  amount  available V.......    |2,900.00 

July  1,  1890,  balance  available 2,900.00 

Amount  appropriated  by  act  of  September  19,  1890 4,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 6, 900. 00 

{Amoant  ^estimated)  reqnired  for  completion  of  existing  project ?9, 875. 00 
Amonut  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1892    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18t)6  and  1867. 


A  6. 

IMPROVEMENT  OF  PENOBSCOT  RIVER,  MAINE. 

The  channel  at  Bangor  and  near  Crosby's  Narrows  was  originally  too 
narrow  to  accommodate  the  numerous  vessels  and  rafts. 
A  project  was  adopted  in  1884  to  widen  the  channel  to  300  feet,  giv^ 
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iog  11  feet  depth  at  extreme  low  water  at  Bangor  and  12  feet  depth  at 
Crosby's  K arrows. 

In  1888  an  additional  project  was  adopted  to  deepen  the  shoals  be- 
tween Backsport  and  Winterport  to  22  feet  at  low  water. 

The  Mtimated  cost  ^f  the  part  aboTe  Crosby 'a  Narrows  was $75, 000. 00 

Fart  below  Winterport ^ 365,000.00 

Total 1 *. '. 1 440,000.00 


■ »  J  ■ 


Appropriations  atid  allotments  fbr  first  part  of  iuiproveuient  to  Jane  30, 

1800 i. , 55,000.00 

Allotment  for  part  below  Winterport 30,000.00 

Total......... .- *.-..  85,000.00 


*  « 


Total  expenditnres  fbr  first  part  to  Jane  30,  1890 ;^,  426.  h7 

Below  Winterport 27,177.*27 

Total.... *. 62,604.14 

^  The  work  of  widening  the  channel  at  Bangor  has  been  completed. 
The  removing  of  shoals  and  widening  of  channel  above  Crosby's  Narrows 
was  commenced  June  28,  1890,  and  dredging  will  be  continued  until 
available  funds  are  expended.  The  amount  removed  in  June  was  but 
138  cubi<v  yards. 

The  limit  of  time  in  which  work  under  this  contract — reported  last 
year — may  be  completed  has  been  extended  to  JSeptember  30,  1890. 

The  shoal  near  Crosby's  Narrows  is  entirely  of  slabs,  edgings,  bark, 
and  other  mill-waste  which  has  in  years  past  been  thrown  into  the  river 
and  its  tributaries,  and  has  become  a  tangled  and  compact  mass,  very 
difficult  and  expensive  to  remove. 

Such  material  is  not  now  thrown  away  to  any  extent  as  it  was  for- 
tnerly,  so  that  it  is  hoped  that  the  bar  may  not  form  again  after  being 
removed. 

Advertisements  inviting  proposals  for  dredging  in  the  channel  below 
Winterport  were  issued  June  4.  Propos^als  were  received  and  opened 
July  2,  1890.  The  lowest  bidder  was  Joshua  B.  Johnson,  of  Wilming- 
ton, Del.,  and  the  contract  was  awarded  to  him  at  17  cents  per  cubic 
yard  for  material  measured  in  scows. 

Dredging  was  commenced  early  in  August  and  continued  until  No- 
vember 20,  when  it  became  necessary  to  suspend  for  the  winter.  The 
late  floods  in  the  spring  delayed  the  resumption  of  work,  but  it  was  re- 
commenced May  29, 1890,  and  continued  until  the  close  of  the  year. 

Amount  of  material  dredged  during  the  year  is  137,«343.6  cubic  yaids. 

The  resulting  area  of  channel  dredged  has  been  wider  than  was  an- 
ticipated, for  the  reason  that  part  of  the  inaterial  present  when  the  sur- 
vey and  estimate  was  made,  had  been  removed  by  some  temporary  con- 
dition which  caused  scouring,  so  that  the  amount  of  cubic  yards  which 
could  be  dredged  with  available  funds  extended  over  a  large  area. 

When  the  dredge  was  placed  upon  the  work  it  was  found  that  the 
depths  differed  greatly  from  the  depths  in  the  same  places  when  sur- 
veyed about  two  years  before.  This  difference  was  so  great  that  in 
many  places  where  the  material  to  be  dredged  was  previously  from  1 
to  4  or  more  feet  deep,  no  material  was  found  above  grade,  and  in  other 
places  more  or  less  of  filling  had  obtained.  In  one  instance  the  filling 
was  nearly  9  feet.  It  became  necessary  therefore  to  make  another  sur- 
vey of  the  channel  in  order  to  relocate  the  work  to  be  done. 

The  material  moved  has  in  very  large  part  been  of  clear  sawdust, 
though  some  very  soft  sandy  mud  has  been  found  in  places  more  or  less 
BNO90 ^28 
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mixed  with  sawdust,  and  hard  sand  and  bowlders  have  been  fonod  at 
the  lower  end  of  the  cut  on  the  east  side. 

The  mateiial  corresponds  exactly  with  the  indications  ascertained  by 
borings.    (See  map  opposite  page  510,  R^ort  Oliief  of  Engineers,  1888.) 

In  dredging  the  dift'erent  cuts  the  materia]  on  the  west  side  of  chau- 
nel  has  in  general  tilled  in  after  dredging  at  so  rapid  a  rate  that  while 
the  dredge  moved  over  its  own  length  in  making  a  cut  the  soundings 
showed  a  fill  of  2  or  more  feet. 

The  condition  of  the  channel  can  not,  therefore,  be  described  until 
another  survey  shall  show  whether  the  dredging  has  caused  any  per- 
manent result. 

Penobscot  River  has  a  very  extensive  commerce,  in  which  lumber 
and  ice  are  the  largest  items..  It  has  been  impracticable  to  obtain  com- 
l)lete  commercial  statistics  in  time  to  accompani^  this  report.  The 
statistics  of  the  ports  of  Bangor,  Wintetport,  and  Bucksport  for  one 
year  were  quite  fully  given  in  annual  report  for  1887.  (Repott  of  Chief 
of  Engineers,  1887,  pages  444  and  445.) 

Bangor,  at  bead  of  navigatioDi  is  a  port  of  entry. 
Fon  Knox  is  at  the  narrows  opposite  Bucksport. 

Money  statement 

July  1,  1889,  amount  available $49,236.44 

July  1,  1^0,  anjo ant  expended  dpring  fiscal  year,  exclusive  of 

liabilitiee  oiitstaudiug  July  1,  1809 |21,994.57 

July  1,  1890,  outstanding  liabilities.. i w 4,848.01 

July  1,  1890,  amount  covered  by  uncompleted  contracts  made 

during  tiscal  year  ending  June ^U),  1890.... 20,713,96 

47,556.54 

July  1,  1890,  balance  available 1,681.90 

Amount  appropriated  by  act  of  September  19,  1690 25, 000.  OO 

Amount  available  for  fiscal  year  ending  June  30,  1891 26,681.90 

I  Aniouut  (estimated)  required  for  completion  of  existing  project 3^^,000.00 

J  Amount  that  can  be  prutitably  expended  in  fiscal  yearending  JuneSO,  1692  100,000. 00 
S  Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
(.    harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  dredging  in  Penobsoot  River,  Maine,  between  Bucksport  and 

Winkrporlf  opened  July  2,  1889. 


No. 


1 
2 
3 
4 


Name  and  addresa  of  bidder. 


Mooro  St,  Wrights  Portland,  Me 

ThoinaH  S^-raoiulH,  Leoriiio»lcr.  Msihs , 

K^ibei  t  llauiiltoii,  Cbebcu^^ue,  Me.,  and  Solomon  Sawyer,  Yarmoath,  Me 
Juabua  ii.  JoiiusoD,  Wilmiuj;iou,  Del .". 


Price  per  cabic  yard. 


Dredged 

material 

meaenred 

in  eoowa. 


Cents. 


24 
85 
23 
17 


RockH 

above]! 

oabio  yaraa 

each. 


llSwOO 


12.00 


The  contract  was  awarded  to  Joshua  B.  Johnson, 
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s 

Tonnage  of  Penobseoi  Biver;  Maine.     Estimated  as  nearly  as  possible  from  statisHos  fur- 
nished for  1886. 


Bangor , 

Winterpori 

Buok^port. 

Miscellaiieoaa  umill  landings  (ostimated) . . . . . 

ToUl , 


Aniviils. 


Tons. 

d54,305 
30.000 
45,000 
60,000 


1.079,305 


Departures. 


Tont. 

084,687 

30,000 

41.100 

50,000 


1, 085, 787 


Total  of  tonnage  of  vessels  in  and  ont  2,lt>5,092. 

Note. — In  tbe  present  season  the  sbipments  of  ice  alone  will  amount  to  700,000  tons, 
which  exceeds  the  ice  shipments  of  188^,  by  5*^0,087.5  tons. 


A  7. 

IMPROVEMENT  OF  HARBOR  AT  BELFAST,  MAINE. 

A  project  for  improvement  of  this  harbor  was  adopted  in  1876,  the 
obje<5t  being  to  enable  vessels  drawing  10  to  12  feet  of  water  to  reach 
the  wharves  on  tbe  west  side  at  all  stages  of  tides. 

The  work  was  completed  in  1880,  leaving  a  small  balance  which  has 
since  been  available,  and  has  been  partially  expended  in  the  removal 
of  a  wreck,  and  in  necessary  examinations  and  surveys. 

The  amount  expended  previous  to  June  30, 1889,  was  $22,213.84. 

The  river  and  harbor  act  of  August  11, 1888,  required  an  examination 
or  survey  of  the  harbor. 

The  examination  was  made  in  September,  1888,  and  a  survey  was 
made  in  September,  1889. 

Reports  of  the  examination  and  survey  have  been  submitted  and 
printed  in  Ex.  Doc.  No.  81,  House  of  Representatives,  Fifty-ftrst  Con- 
gress, first  session. 

Copies  of  the  reports  are  appended  hereto. 

The  project  contemplates  dredging  the  bar  in  main  channel  to^  depth 
of  15  feet  at  mean  low  water  and  a  least  width  of  220  feet ;  also  dredg- 
ing areas  on  the  east  and  west  side  of  the  channel  to  8  feet  and  13  feet, 
respectively. 

The  estimated  cost  of  the  improvement  is  $52,000. 

Congress  not  having  taken  action  on  thier  project  it  is  not  included  in 
tUe  statement  and  estimate  of  funds  appended  hereto. 

The  latest  commercial  statistics  reported  are  iucl tided  in  report  of  Chief  of  Engi- 
neers for  1888,  page6  383  and  384.  Statistics  are  furnished  in  snch  form  that  it  is 
verj  difflonlt  to  reduce  them  to  a  tonnage  measurement.  As  nearly  as  this  can  be 
done,  the  annnal  tonnage  in  freights  entering  and  leaving  the  harbor  is  as  follows : 

Tooa. 

Exports 110,000 

Imports 244,000 

Money  statement 

July  1, 1889,  amount  available $2,786.16 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities  *> 
outstanding  July  1,  1889 800.17 

July  1, 1890,  balance  available 1,985.99 

Amount  appropriated  by  act  of  September  19,  1890 10,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 11^9^.^ 
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C  Amoant  (estimated)  reqaired  for  completion  of  existio^  project |42, 000. 00 

I  Amoant  that  can  be  profitabl^y  expended  in  fiscal  year  ending  J  ane  30, 1892    42, 000. 00 
^  Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acto  of  1866  and  1867. 


I 


A  8.   ' 

IMPROVEMENT  OF  HARBOR  AT  CAMDEN,  MAINE. 

This  harbor  is  so  shoal  that  at  low  water 'vessels  drawing  more  than 
6  feet  can  not  reach  the  wharves. 

The  project  for  improvement  adopted  in  1888  is  as  follows : 

(1)  Dredging  approaches  to  depth  of  12  feet. 
^    (2)  Dredging  channels  to  depth  of  10  feet. 

(3)  Bemoving  middle  ground. 

under  the  appropriation  of  $5,000  by  act  of  Angast  11,  1888,  dredg- 
ing was  commenced  Angnst  26,  1889,  and  on  October  3  was  suspended, 
the  small  amount  available  having  been  expended. 

The  amount  of  material  removed  was  18,045  cubic  yards,  measured 
in  scows. . 

The  result  has  been  to  deepen  the  west  side  of  the  harbor  and  chan- 
nel to  grade,  a  distance  of  1,160  feet  with  a  width  of  75  feet,  and  an 
additional  distance  of  905  feet  with  a  width  of  50  feet. 

This  is  not  enough  to  produce  any  radical  improvement  but  will  assist 
somewhat  reaching  wharved  on  the  west  side. 

The  amount  removed  in  scows  is  approximately  equal  to  13,500  cubic 
yards  in  situ. 

This  would  make  the  cost  per  cubic  yard  exceed  37  cents. 

The  estimated  cost  was  35  cents,  which  would  doubtless  exceed  the 
actual  cost  if  it  could  be  done  in  sums  not  less  than  $20,000.  In  this 
connection  attention  is  asked  to  the  remarks  in  report  for  Kockport 
Harbor. 

In  such  cases  where  a  small  amount  is  not  sufficient  to  complete  the 
improvement  nor  to  make  a  radical  benefit,  it  is  the  judgment  of  the 
officer  in  charge  that  it  would  be  better  to  omit  the  expenditure  en- 
tirely until  a  much  larger  amount  may  be  available. 

The  original  estimate  for  the  entire  work  was  $59,930.  The  amount 
already  done  exceeds  the  estimated  cost  of  that  portion.  WWle  it  is 
hoped  that  future  contracts  may  be  such  as  to  correct  this  small  excess, 
yet  it  seems  desirable  to  add  $70  to  the  original  estimate  and  thus  make 
the  amount  $60,000  in  round  numbers. 

Camden  is  a  point  touched  regularly  throughout  the  year  by  two  or 
more  lines  of  steamers,  and  is  one  of  the  harbors  where  shipbuilding  is 
carried  on,  besides  other  industries. 

Camden  is  in  the  collection  district  of  Belfast.    The  nearest  ligbt-bonse  is  on  Negro 
Island,  at  entrance  to  harbor. 
Tbe  nearest  fortification  is  Fort  Knox,  at  Backsport  Narrows. 

Money  statement 

Jnly  1, 1889, amount  available $4,905.14 

July  1,1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outttta^^ding  July  1,1889 4.873.81 

July  1,1990, balance  available 31.33 

Amount  appropriated  by  act  of  September  19, 1890 6, 000. 00 

Amount  available  forfiscal  year  ending  June  30, 1891 6, 031. 33 
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{Ainonnt  (estimated)  required  for  completion  of  existine:  project $49, 000. 00 
AinoiiDt  tbat  can  be  protitably  expended  in  fiscal  year  ending  June  30,1892   25»  000. 00 
Submitted  in  compliance  with  requirements  of  sectiona  2  of  river  and 
barbor  acts  of  1866  and  1867. 


A  9. 

IMPROVEMENT  OF  HARBOR  AT  ROCKPORT,  MAINE. 

This  harbor  is  upon  the  west  side  of  Penobscot  Bay,  about  6J  miles 
Dorth  of  Rockland.  It  is  open  on  the  south,  and  has  ample  depth  of 
water  except  near  the  wharv^es  at  the  upper  or  northern  limit. 

The  obstructions  are  from  the  shallow  water  near  the  wharves  and 
from  ice  in  winter,  the  ice  being  doubtless  made  worse  by  the  shallow 
water. 

The  project  of  improvement  is  to  deepen  the  part  near  the  upper 
wharves  to  13  feet  at  mean  low  water. 

Under  the  appropriation  of  $10,000  by  act  of  August  11,  1888,  di*edg- 
ing  was  commenced  October  7,  and  completed  December  12, 1889. 

This  work  was  under  a  contract  with  Mr.  E.  P.  Levering,  of  Ports- 
mouth, N.  H.,  as  stated  in  last  annual  report. 

Under  this  contract  45,000  cubic  yards  of  material,  measured  in 
scowSy  were  removed,  resulting  in  deepening  somewhat  more  than  two- 
thirds  of  the  area  covered  by  the  project.  The  remaining  portion  is  on 
the  west  side. 

This  work  will  greatly  facilitate  the  landing  at  the  upper  wharves, 
and  it  is  hoped  it  may  decrease  the  difficulty  from  ice  in  winter. 

The  estimated  cost  of  the  entire  work  was  but  $14,000,  and  it  could 
have  been  completed  on  that  sum.  A  little  less  than  one-third  of  the 
work  remains  to  be  done,  but  a  division  of  the  small  amount  into  two 
parts  causes  an  unavoidable  increase  of  the  cost.  Each  part  must 
include  the  transportation  of  dredges  and  scows  from  a  distant  point 
and  return,  and  other  contingent  expenses  are  similarly  increased.  As 
a  result  the  amount  remaining  for  active  work  is  reduced  to  a  point 
which  is  not  worth  the  consideration  of  parties  controlling  the  best 
plant«  and  having  means  to  do  work  promptly. 

It  is  therefore  often  more  difficult  to  expend  such  small  amounts 
within  the  limits  of  a  fiscal  year  than  would  be  the  case  if  the  sums 
were  many  times  as  large. 

A  large  amiount  of  lime  is  shipped  from  Kockport,  and  also  ice  and 
miscellaneous  articles. 

Ship-building  is  also  one  of  the  industries. 

Rockport  is  in  the  collection  district  of  Belfast.  Nearest  light-house  is  on  Indian 
Island  at  entrance  to  harbor. 

Money  statement 

July  1,  1889,  amount  availahle 19,821.32 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liahilities 
outstanding  July  1, 1889 9,808.13 

July  1, 1890,  halance  available 13.19 

Amount  appropriated  by  act  of  September  19,  1890 5, 000. 00 

Amonnt  available  for  fiscal  year  ending;  Ju  ne  30, 1891 5, 013. 19 
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A  lO. 
IMPROVEMENT  OF  HARBOR  AT  ROGKliAND,  MAINE. 

•  This  harbor  is  so  located  as  to  form  a  convenient  refugee  for  large 
numbers  of  coasting  vessels.  It  is  in  the  southwest  part  of  Penobscot 
Bay.  The  anchorage  is  good,  bnt  was  originally  exposed  to  all  easterly 
storms. 

The  project  for  prbtecting  the  anchorage  adopted  in  1881  consisted 
of  two  breakwaters ;  the  first  to  extend  1,900  feet  from  Jameson's  Point, 
and  a  second  breakwater  nearer  the  shore  to  extend  northward  from 
South  Ledge  a  distance  of  2,640  feet.  (See  map  opposite  page  464,  Re- 
port Chief  of  Engineers,  1881.) 

In  1887  it  had  become  apparent  that  it  would  be  necessary  to  raise 
the  breakwaters  to  high-water  level  and  make  them  20  feet  wide  on 
top.  The  project  and  estimate  for  the  first  breakwater,  i.  e.,  the  one 
from  Jameson's  Point,  were  therefore  modified. 

At  the  beginning  of  the  fiscal  year  the  work  of  increasing  the  height 
and  width  of  the  breakwater  was  in  progress  under  a  contract  pre- 
viou«>ly  reported. 

Work  under  the  contract  was  completed  December  4, 1889,  and  in 
addition  thereto  584^  tons  of  small  stone  were  furnisbed  and  placed  in 
interstices,  to  secure  the  large  stone,  under  a  separate  agreement  with 
the  contractor.  The  total  of  stone  placed  upon  the  breakwater  under 
the  contract  was  30,073 J  tons,  of  which  16,474 J  were  placed  subsequent 
to  July  1, 1889. 

As  a  result  the  breakwater  from  Jameson's  Point  has  been  raised  to 
level  of  mean  high  water,  and  20  feet  wide  on  top  a  distance  of  1,235 
feet  from  the  outer  end.  The  remaining  part  is  5  feet  above  low  water 
and  10  feet  wide  on  top,  which  is  considered  sufficient. 

The  following  copies  of  letters  and  of  the  report  of  the  Board  of  En- 
gineers explain  fully  the  reasons  for  modifying  the  remainder  of  the 
project  for  this  improvement. 

Total  appropriations  for  tbe  improvenient $15*2*  r>00. 00 

Total  expenditures  to  June  30,  1890 152,500.00 

It  is  proposed  to  apply  the  funds  for  which  an  estimate  is  submitted 
to  the  extension  of  the  breakwater  from  Jameson's  Point. 

Kockland  is  a  port  of  considerable  commercial  importance  and  its 
harbor  forms  an  excelleut  refuge,  for  which  it  is  much  used. 

Rockland  is  a  port  of  deli  very  in  the  collection  district  of  Waldoborongh.  The  near- 
est x>ort  of  entry  is  Waldoborongh.  The  nearest  light-house  is  Owl's  Head^  2  niilea 
distant. 

Money  statement 

July  1, 1989,  amount  available $18, 162.33 

July  1, 1890,  amount  expended  dnring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1889 18,162.33 


Amount  appropriated  by  act  of  September  19,  1 890 37, 500. 00 


"Amonnt  (estimated)  required  for  completion  of  existing  project 442.500.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1892    75, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 

EXPORTS. 

Tons. 

Lime 187,500 

FiBb 350 

liObetera 500 

IMPORTS. 

Casks - 7,500 

Coal 30,000 

Lnmber 10,000 

Sliingles 1.000 

^ 1,000 


Homffies... 
CUtpboards 


Lines  of  steamers 1....  5 

Arrivals  of  steamers 1,842 

NoTK. — The  statistics  leoeiyed  are  very  incomplete. 


i^ttsb  pbom  lieutenant-colonel  jabed  a.  smith,  corps  of 

engineers. 

United  States  Engineer  Office, 

Portland,  Me.y  April  19,  1800. 

0£KERAL :  Since  the  adoption  of  the  project  for  improving  fiocklaud 
Harbor,  Maine,  shown  in  Report  of  Chief  of  Engineers  for  1881,  opposite 
page  464,  there  has  been  much  discussion  of  the  subject,  and,  so  far  as  I 
can  ascertain,  an  almost  unanimous  opinion  that  the  constrnctiou  of  the 
second  breakwater  as  planned  will  not  only  injure  the  harbor  by  retain- 
ing ice  in  winter,  but  will  greatly  limit  its  benefits  by  the  restricted 
room  it  will  afford  for  anchorage. 

These  are  given  in  connection  with  the  opinion  that  an  extension  of 
the  present  breakwater  from  Jameson's  Point  will  make  the  harbor  as 
nearly  as  possible  all  that  can  be  desired. 

In  1885  Colonel  Blunt,  who  was  then  in  charge  of  the  improvement, 
took  measures  to  ascertain  as  far  as  practicable  the  facts  and  opinions 
on  the  subject.  The  replies  received  gave  cogent  reasonsfor continuing 
the  improvement  by  extending  the  breakwater  from  Jameson's  Point. 
The  subject  Was  first  brought  to  my  attention  by  Colonel  Blunt,  whom 
I  succeeded  early  in  1886,  and  it  has  been  mentioned  in  the  annual  re- 
ports since  that  time,  but  without  recommendation,  for  the  reason  that 
the  first  breakwater  was  not  completed. 

The  Jameson's  Point  breakwater  has  now  been  completed  to  the  en- 
tire length  originally  planned,  and  with  the  exception  of  a  few  hundred 
feet  near  the  shore  the  work  has  been  raised  to  the  level  of  mean  high 
water.    Nothing  more  is  at  present  required  upon  this  breakwater. 

I  inclose  a  tracing  from  a  map  of  the  harbor  to  accompany  and  explain 
this  letter.  (Jpon  the  tracing  the  breakwater  now  completed  is  shown 
in  black.  The  second  breakwater  of  original  project  is  in  red  on  the  line 
of  A.  O. 

The  principal  storms  from  which  the  harbor  requires  protection  come 
from  points  between  east  by  north  and  north  by  east.  If  the  present 
breakwater  be  extended  to  a  point  east  by  north  from  South  Ledge  it 
will  protect  the  wharves  and  inner  anchorage  from  northeasterly  storms 
as  effectually  as  the  proposed  inner  breakwater  could  do. 

As  the  opening  between  the  two  breakwaters  would  be  kept  clear 
for  a  passage  to  the  harbor,  the  extension  of  the  present  breakwater 
would  protect  an  area  for  anchorage  outside  the  18-foot  curve  nearly 
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twice  as  great  as  would  follow  from  tfaie  other  plan.  Anchorage  inside 
the  curve  of  18  feet  is  of  no  practical  value  in  storms  for  largo  vessels. 
It  should  be  noticed  that  Jameson's  Point  ledge  pushes  the  curve  of  18 
f(eet  into  the  anchorage,  and  near  its  point  has  but  9.3  feet  depth  of 
water.  With  the  smaller  area  Jameson's  Point  ledge  becomes  especially 
dangerous,  and  its  removal  would  be  necessary. 

The  available  room  afforded  by  present  project  is  far  too  small  to 
accommodate  the  vessels  which  wiU  require  the  anchorage  in  storms. 

The  larger  plan  proposed  covers  a  well  protected  area  of  only  about 
225  acres,  and  the  best  information  to  be  obtained  makes  it  apparent 
tnat  such  an  anchorage  will  be  little  enough  to  meet  the  requirements. 
The  more  shallow  water  becomes  heavily  covered  with  ice  in  winter,  so 
that  the  anchorage  is  necessarily  restricted  to  the  deep  water,  and  it  is 
.  much  feared  that  the  inner  breakwater,  as  planned^  will  retain  the  fields 
of  ice  and  assist  their  formation,  to  the  great  injury  of  the  harbor. 

To  the  reasons  before  given  should  be  added  the  necessity  for  making 
the  extremities  of  such  breakwaters  by  lights  of  types  which  can  not 
be  mistaken  for  those  of  a  vessel  at  anchor.  With  two  breakwaters, 
the  maintenance  of  two  good  lights  will  be  indispensable,  and  a  third 
would  be  desirable.  With  the  single  breakwater  only  one  light  will  be 
needed. 

In  estimating  the  cost  of  the  proposed  extension  of  breakwater,  it 
becomes  necessary  to  revise  the  estimate  for  the  inner  breakwater.  The 
estimate  is  for  a  work  only  5  feet  above  mean  low  water  and  10  feet 
wide  at  top.  In  the  case  of  the  breakwater  from  Jameson's  Point,  the 
height  was  found  inadequate,  so  that  the  top  has  been  raised  to  high- 
water  level.  The  loose  stone  was  so  readily  displaced  by  the  action  of 
ice  and  seas  that  the  top  width  has  been  made  20  feet.  It  is  probable, 
however,  that  a  slope  of  one  on  one  will  be  amply  stable.  With  this 
modification  the  estimate  for  inner  breakwater  A  O  becomes,  462,000 
tons  of  stone,  at  $1,  $462,000. 

Estimated  cost  of  extending  Jameson's  Point  Breakwater:  480,000 
tons  of  stone,  at  $1,  $480,000.  If  the  extension  were  to  be  made  on  the 
line  E  F  the  estimate  would  become,  560,000  tons  of  stoue,at  $1,  $560,000. 

The  difference  in  cost  between  the  inner  breakwater  and  the  exten- 
sion here  proposed  is  very  small,  and  would  doubtless  be  quite  over- 
balanced by  the  necessity  for  removing  ledges  to  make  n\ore  room,  and 
by  the  construction  and  maintenance  of  lights. 

I  therefore  recommend  that  the  project  for  improving  Rockland  Har- 
bor be  modified  by  omitting  the  inner  breakwater  heretofore  proposed, 
and  extending  the  present  breakwater  from  Jameson's  Point  on  a  con- 
tinuation of  its  present  alignment,  as  indicated  in  red,  at  E  G  on  the 
map  herewith. 

Very  respectfully,  your  obedient  servant, 

Jabed  a.  Smith, 
Lieut  GoLj  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Oasev, 

Chief  of  Engineers  J  U.  8.  A. 

[First  indorsement  ] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
Apnl  23,  1890. 

Respectfully  referred  to  the  Board  of  Engineers  for  consideration  and 
recommendation. 

Thos.  Lincoln  Oasst, 
Brig.  Qen.^  Ohirf  of  Engineers. 
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[Second  indortfement.] 

'  The  Board  of  Engineers,  Army  Building, 

New  York  City^  ApHl  25,  1890, 

Respectfully  retarDed,  inviting  attention  to  the  accompanying  repo 
of  this  date. 

Henry  L.  Abbot, 

Colonel  of  Engineers^ 
Bvt  Brig,  Oen.^  U,  8.  A.j 
President  of  the  Board. 

[Third  indorMment.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
April  28,  1890. 

BespectfhUy  submitted  to  the  Secretary  of  War,  with  recommendi 
tion  for  approval,  as  recommended  by  the  Board  of  Engineers. 

Thos  Lincoln  Casey, 
Brig.  Oen.,  Chief  of  Engineers. 

[Fourth  indorsement.  ] 

Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War. 

John  Tweedale, 

Chief  Clerk. 
War  Department, 

May  2, 1890. 


report  of  the  board  op  engineers. 

The  Board  of  Engineers,  Army  Building, 

New  York  City,  April  25,  1890. 

General  :  The  Board  of  Engineers  has  the  honor  to  .acknowledge 
the  receipt  by  your  indorsement  of  April  23,  1890,  of  the  communica- 
tion from  Lieut.  CoL  Jared  A.  Smith,  Corps  of  Engineers,  dated  Port- 
land, Me.,  April  19,  1>'90,  submitting  a  modified  project  for  improving 
Rockland  Harbor,  Maine,  and  to  submit  the  following  report  thereon: 

In  view  of  the  large  increase  of  harbor  area 'to  be  obtained  by  aban- 
doning the  breakwater  at  South  Ledge,  and  by  confining  the  work  to 
prolongation  at  the  jetty  projecting  from  Jameson's  Point ;  this  gaib 
of  area  udt  being  attended  by  great  increase  of  cost,  the  Board  is  of 
opinion  that  the  project  for  the  harbor  may  be  advantageously  modified 
in  these  directions. 

By  using  stone  on  the  exterior  slope  of  the  jetty  large  enough  not  to 
be  displaced  by  the  waves,  this  slope  may  be  made  one  on  one,  as  pro 
posed  by  Colonel  Smith.  Experience  will  show  whether  the  ston« 
obtained  at  Rockland  at  present  prices  will  stand  this  slope,  and  if  not 
whether  greatest  economy  can  be  obtained  by  using  a  gentler  slope,  or 
by  using  larger  stone  on  part  of  the  exterior  slope  attacked  most 
strongly  by  the  waves. 

In  recommending  the  prolongation  of  the  existing  jetty  from  Jame- 
son's Point  the  Board  does  not  fix  any  definite  length  for  it,  since  that 
should  depend  on  the  growing  needs  of  commerce.  For  the  purpose  of 
estimates  that  proposed  by  Colonel  Smith  is  as  good  as  any.  The  Board 
with  these  reservations  approves  the  abandonment  of  the  South  Ledge 
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Breakwater,  the  prolongation  of  the  Jameson  Point  Jettj,  and  the  adop- 
tion of  an  exterior  slope  for  It  of  ,one  on  one. 
Respectfully  submitted. 

Henry  L.  Abbot, 
Colonel  f>f  Engineers,  Bvt.  Brig.  Chen.,  U.  S.  A,, 

President  of  the  Board. 

0.   B.   COMSTOCK, 

Colonel  of  Engineers,  Bvt  Brig.  Oen.,  U.  8.  A. 

G.  L.  Gillespie, 


Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A, 


Lieut.  Colonel  of  Engineers. 


A  iz. 
IMPROVEMENT  OF  KENNEBEC  RIVER,  MAINE. 

The  navigation  of  the  river  is  much  obstructed  by  shoals  from  An* 
gusta  to  Gardiner,  also  near  South  Gardiner,  and  in  both  channels  of 
Swan  Island  near  Richmond  ;  also  by  a  ledge  of  rock  at  Lovejoy's  Nar- 
rows, and  by  a  small  ledge  in  the  harbor  at  Bath. 

The  project  for  the  improvement  consists  in  removing  the  shoals  at 
Beef  Bock,  Hatch's  Rock,  and  South  Gardiner  by  means  of  wing-dams 
and  training-walls;  to  remove  rocks  in  harbor  at  Bath  and  at  Love- 
joy's  Narrows  by  blasting;  and  to  dredge  the  shoals  from  Augusta  to 
Gardiner. 

Tofa)  estimated  expense  of  improvement $410,500.00 

Amount  appropriated  previons  to  June  30, 1890 75, 000. 00 

Amount  expended  to  June  30, 1890 5(5,8:^8.65 

As  a  result  the  contraction  works  at  Hatch's  Kock^  Shoal  hiive  been 
practically  completed  and  the  depth  of  water  in  the  channel  has  al- 
ready been  so  far  increased  as  to  permit  the  steamers  from  Boston  to 
pass  the  shoal  at  low  water. 

So  far  as  can  be  judged  from  this  fact,  the  scour  thus  far  has  deep- 
ened the  channel  more  than  a  foot. 

The  amount  of  material  placed  in  these  works  has  been  11,761  tons  of 
stone  and  1,533  fascines  of  brush. 

The  contraction  works  at  Beef  Bock  Shoal,  west  of  Swan  Island,  have 
been  commenced. 

'  The  dike  across  the  flats  has  been  completed  a  distance  of  600  feet 
from  the  upper  end  of  the  training- wall ;  the  wall  itself  has  been  raised 
to  its  full  height,  but  to  an  incomplete  width,  over  a  distance  of  2,010 
feet,  and  the  mattress  foundation  of  brush  has  been  extended  and  bal- 
lasted a  further  distance  of  630  feet. 

An  opening  was  left  in  the  old  channel  to  permit  of  nsing  the  deeper 
water  until  the  new  one  ha^  been  scoured  somewhat. 

The  material  thus  far  plaeed  in  this  work  has  been  29,277  tons  of 
stone,  and  7,008  brush  fascines. 

The  limit  of  time  for  completing  work  under  the  contract  was  origi- 
nally made  June  30,  1890,  but,  on  application  of  the  contractor,  it  has 
been  extended  two  months. 

The  west  or  new  channel  is  now  very  nearly  as  deep  as  the  east  one 
was  before  the  improvement  was  commenced  ;  and  as  the  water  passing 
through  the  opening  is  needed  to  perfect  the  new  atid  better  channel, 
the  interval  should  be  closed  as  soon  as  practicable. 


aia»a<NEBEC  river,  maine. 
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At  present  the  opening  is  being  reduced  as  far  as  can  be  done  with- 
out too  greatly  encroaching  upon  the  necessities  of  passing  vessels. 
No  noticeable  scour  has  yet  been  produced  in  the  new  channel,  and  it 
can  hardly  be  expected  until  the  contraction  work  is  further  advanced. 

The  completion  of  the  entire  project  will  give  greatl^^  increased 
depths,  which  will  be  of  great  benefit  to  the  numerous  vessels  on  the 
river. 

For  the  details  of  the  project  and  estimate,  see  report  of  Ohief  of 
Engineers,  1888,  page  421. 

A  small  map  showing  both  channels  at  Swan  Island,  and  the  plans 
f^r  improving  the  two  shoals,  is  forwarded  to  accompany  this  report. 

The  commerce  of  the  Kennebec  River  is  exceedingly  large.  In  the 
present  season  the  freights  of  ice  alone  will  require  more  than  2,000 
large  vessels,  and  the  granite,  lumber,  hay,  and  miscellaneous  ship- 
ments will  require  many  more,  nearly  all  for  articles  exported  to  other 
States. 

The  inward  freights  are  mainly  for  coal,  provisions,  and  miscellaneous 
supplies. 

The  statistics  obtained  are  necessarily  incomplete. 

The  improvement  is  in  the  collection  district  of  Bath.  The  neareBt  port  of  entry 
is  Bath.  The  nearest  fortification  is  Fort  Popham,  near  the  month  of  the  Kennebec 
Kiver. 

The  nearest  light-hoase  is  Pond  Island,  near  the  month  of  the  river. 

Money  statement 

July  1/1889,  amount  available |68,813.46 

Jn]y  1,1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 $40,4:^6.67 

July  1,  1890,  outstanding  liabilities 10,215.44 

Jnly  1,  1890,  amount  covered  by  uncompleted  contracts  made 

dnring  fiscal  year  ending  June  30, 1890 17,082.39 

67,734.50 

July  1, 1890,  balance  available 1,078.96 

Amount  appropriated  by  act  of  September  19,  1890 50,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 51 ,  078. 96 

{Amount  (estimated)  required  ifor  completion  of  existing  project 285, 500. 00 
Amount  that  can  be  profitably  expend«Nl  in  fiscal  year  ending  June  30, 1892  150, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


SmUHig  FsstsZt. 


ArtlolM. 


Upward  fireigbt : 

Lumber* 

Coal..^ 

IroD  and  steel  ... 

Ocbre 

Cement  and  lime 
Baf(a,  wool,  etc  . 
ItafCft,  pa]>«r,  etc 

Jute 

LimeKto&e 

FATtilizers 

Chalk 


TOBS. 


43.200 
ia0,292 

250 

400 
1,000 

150 
2,500 
1«200 

800 
1,000 
1,000 


ArtldM. 


Downward  freight : 
Lumber 

J^g» 

Ice 

Granite 

Feldspar,  eto 

Maohinery 

Rags,  wool,  eto 

Edgings  and  stayes 

Bricks 

Hay 


Tens. 


104,845 

211,845 

1,508.600 

8,R73 

500 

100 

600 

8,075 

1,500 

8,000 


*Tbe  lumber  bronKht  up  rirer  is  principally  yellow  pine  and  oak  for  ship-bailding. 
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Misoellaneoua  freights  and  pasBcngera  hy  steamers,  tonnage  only  given. 

Tons. 

Starof  the  East  {lyi^touB,  70  TOQud  trips  Boston  to  Gardiner) 103,000 

Kennebec  (1,650  tons,  70  roand  trips  Boston  to  Gardiner) 231,000 

Bella  Colhns 4.460 

Islander I,ti00 

Total  tonnage  reported 2.549.240 

Vessels  bnilt  39,  tonnage - 10,357.31 

Coastwise  vessels  reported  at  Bath 5,32d 

Vessels  entered  from  fbreign  ports 283 

Vessels  cleared  for  foreign  ports 18 

NoTJS. — The  tonnage  statistics  given  do  not  include  a  large  number  of  very  large 
tow-boats,  and  many  small  boats  plying  regularly  on  the  river. 


A    12. 

IMPROVEMENT  OF  PORTLAND  HARBOR,  MAINE. 

The  project  for  this  improvement  consists  in  dredging  a  channel  500 
feet  wide  and  29  feet  deep,  at  mean  low  water,  from  deep  wat€r  of  the 
anchorage  to  the  lower  part  of  the  barbor,  where  the  largest  steamers 
and  other  vessels  receive  and  discharge  cargoes,  and  to  deei>en  the 
water-front  in  the  upper  part  of  harbor  to  16  feet. 

The  last-mentioned  part  of  the  project  was  adopted  some  years  ago, 
but  was  only  partially  completed  owing  to  questions  arising  regarding 
the  projection  of  wharves  beyond  the  harbor  commissionei''s  line. 

The  improvement  of  the  deep-water  channel  was  estimated  to  cost 
$135,000. 

The  estimate  for  deepening  to  16  feet  is  $5,000. 

By  acts  of  August  5, 1886,  and  August  11, 1888,  the  sum  of  $70,000 
has  been  appropriated  for  this  improvement. 

The  entire  expenditures  have  been  $68,308.23. 

At  the  close  of  the  last  fiscal  year  dredging  under  contract  had  been 
completed. 

The  work  thus  far  accomplished  is  the  dredging  of  an  area-  about 
1 ,600  feet  long,  400  feet  wide,  and  29  feet  deep,  along  the  front  occupied 
by  largest  steamers  and  other  vessels,  and  connecting  this  area  with 
deep  water  of  anchorage  by  a  channel  2,800  feet  long,  227  feet  wide, 
and  29  feet  deep. 

By  exercising  care  the  largest  steamers  can  now  enter  and  leave  the 
harbor  or  lie  alongside  the  wharves  at  any  ordinary  low  stage  of  the 
tide. 

Portland  is  an  important  point,  both  from  the  commercial  and  mili- 
tary point  of  view. 

The  ]i arbor  is  defended  by  Forta  Preble,  Gorges,  Scammel,  and  a  battery  at  Port- 
land Head. 

There  is  a  ligbt-hoase  ou  tbe  breakwater,  and  a  second  at  Portland  Head,  3  miles 
distant  from  the  city. 

The  harbor  is  in  the  collection  district  of  Portland  and  Falmonth,  Me.,  of  which 
Portland  is  the  port  of  entry. 
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Money  statement. 

Joly  1, 1889,  amoant  available $2,754.37 

Joly  1,  1890,  amoant  expended  daring  fiscal  year,  exoloslTe  of  liabilities 

outeUnding  Jnly  1,  1889 1,062.60 

Jnly  1, 1890,  balance  available , - 1.691.77 

Amoant  appropriated  by  ^t  of  September  19,  1890 40, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 41, 691. 77, 

{Amount  (estimated)  required  for  completion  of  existing  project :)0, 000. 00 

Amoanttbatcanbe  profitably  ex)^)ended  in  fiscal  5^earendingJune30, 1892,  30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barl  or  acts  of  1866.and  1867. 


COMMERCIAL  STATISTICS. 

The  following  commercial  statistics  for  the  harbor  of  Portland,  Me.,  are  from  a 
compilation  by  Mr.  George  C.  Burgess,  city  clerk,  and  Mr.  M.  N.  Rich,  secretary  of 
the  board  of  trade :  • 

Arri  vals  and  departures  of  sailing  vessels 2, 895 

Arrivals  and  departures  of  steamers 736 

Regular  lines  of  steamers 11 

Value  of  imports  by  water |8, 656, 034 

Value  of  exports  by  water , 4,503,061 

The  harbor  is  also  used  as  a  refuge  for  a  very  large  number  of  vessels  of  all  classes 
which  are  not  reported. 


A  13- 

IMPROVEMENT  OF  CHANNEL  IN  BACK  COVE,  PORTLAND,  MAINE. 

The  project  for  this  improvement  adopted  in  1886  is  to  deepen  and 
straighten  the  channel  so  that  it  shall  follow  the  harbor  commissioner's 
line,  have  a  width  of  300  feet  and  a  depth  of  12  feet  at  mean  low  water. 

The  total  cost  of  the  improvement  was  estimated  at  $180,000. 

Appropriations  have  been  made  for  the  work  as  follows : 

By  actof  Augusts.  1886 $'26,250.00 

By  act  of  August  11,  1888 25,000,00 

The  total  expenditures  to  June  30,  1H90,  have  been 50, 974. 40 

At  the  beginning  of  the  last  fiscal  year  work  was  in  progress  nnder  a 
contract  for  dredging*  Work  nnder  the  contract,  which  was  limited  by 
available  funds,  was  completed  October  II,  1889. 

The  amount  of  material  dredged  in  the  fiscal  year  was  74,542  cubic 
yards  measured  in  scows,  and  the  entire  amount  under  the  contract 
was  102,524  cubic  yards. 

The  channel  thus  far  dredged  to  grade  has  a  length  of  4,050  feet  and 
a  width  of  90  feet  on  the  bottom.  In  addition  to  the  general  width  the 
upper  end  of  the  channel  is  widened  to  make  a  turning-basin  400  feet 
wide  and  an  average  length  of  320  feet. 

Two  large  wharves  have  been  constructed  at  the  upper  end  of  the 
channel,  and  the  development  of  business  which  was  expected  from 
the  improvement  has  fairly  begun,  though  it  will  take  some  years  to  be 
fully  realized. 

Complaints  having  been  made  regarding  the  draw  in  the  bridge  of 
the  Grand  Trunk  Railway  Company  of  Canada,  which  crosses  the  chan- 
nel leading  to  Back  Cove,  a  personal  examin^ktion  of  the  bridge  was 
made  by  the  officer  in  charge  of  the  improvement  of  the  channel. 
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At  the  bridge  crossing  the  low-water  channel,  of  12  feet  depth,  is 
more  than  700  feet  wide,  and  that  of  18  feet  deep  is  about  400  feet  wide, 
but  the  clear  space  through  the  bridge  is  but  39.2  feet 

The  bridge  crosses  the  channel  obliquely  so  that  the  currents  form  an 
angle  of  about  27  degrees  with  the  axis  of  the  draw. 

All  sailing  ressels  are  thus  practically  debarred  from  passing  the 
draw  without  employing  a  steam-tug,  and  e^en  with  the  tug  the  pas- 
sage is  not  easy.  The  widthof  the  opening  is  less  than  the  beam  of 
many  vessels  which  might  be  advantageously  used  for  freight  to  and 
from  the  Back  Gove^ 

Under  the  provisions  of  section  9  of  the  river  and  harbor  act  of  Au- 
gust 11, 1888,  the  honorable  Secretary  of  War  has  taken  action  to  secure 
the  alteration  of  the  draw. 

A  short  distance  above  the  bridge  of  the  Grand  Trunk  Eailroad  is 
the  highway  bridge,  controlled  by  the  city  of  Portland.  The  draw- 
span  of  this  bridge  is  less  difficult  to  pass  than  the  one  below,  but  it  is 
entirely  unsuitable  and  should  be  modified. 

Baok  Cove  is  a  part  of  Portland  Harbor,  and  ia  therefore  in  the  same  ooUection 
district,  and  is  deiended  by  the  same  forts,  and  is  near  the  same  light-honses  as  are 
given  for  Portland  Harbor.     \ 

The  commercial  statistics  can  not  at  present  be  separated  from  those 
of  the  principal  harbor  with  which  they  are  therefore  included. 

Money  statement. 

July  1, 1889,  amount  available $18,187.90 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1889 17,912.30 

July  1, 1890,  balance  available 275.60 

Amount  appropriated  by  act  of  September  19,  1890 25,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 25, 275. 60 

(Amount  (estimated)  required  for  completion  of  existing  project 103,750. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1892    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


A  14. 

BREAKWATER  AT  MOUTH  OF  SACO  RIVER,  MAINE. 

The  present  project  for  this  improvement  consists  in  repairing  and 
completing  the  old  breakwater,  so  that  it  shall  have  a  height  of  15  feet 
above  low  water  and  a  width  of  12  feet  on  top- 
Estimated  cost  of  improvement  was  $72,000. 

Amount  appropriated  previous  to  J uue  30,  1890 - $40,000.00 

Expenditures  to  June  30, 1890 37,982.01 

At  the  beginning  of  the  fiscal  year  the  breakwater  was  being  enlarged 
and  repaired  by  depositing  stone  upon  it  under  a  contract  previously 
made. 

Work  has  progressed  very  slowly,  although  the  officer  in  charge  of 
the  work  has  used  every  means  of  urging  and  persuasion  to  secure 
more  prompt  delivery  of  stone. 

Upon  application  of  the  contractor  the  limit  of  time  for  completing 
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the  delivery  of  stone  nuder  the  contract  has  been  extended  by  the  Chief 
of  Engineers  to  Augast  1, 1890. 

During  the  last  fiscal  year  the  amount  of  stone  placed  in  the  break- 
crater  has  been  10,030  tons,  and  the  total  under  the  contract  has  been 
10,134  tons. 

The  repair  and  enlargement  of  the  breakwater  has  been  extended 
about  800  feet,  making  a  total  distance,  from  the  outer  end,  of  2,100 
feet,  besides  a  further  extension  of  about  200  feet  partially  done. 

The  completion  of  the  project  is  desirable,  but  it  is  not  at  present  as 
much  needed  as  other  works  for  improving  the  channel  of  the  river. 

In  this  connection  attention  is  invited  to  remarks  in  la43t.  annual  re- 
port upon  Baco  River  improvement,  pages  535  and  536,  Report  of  (Jbief 
of  Engineers,  1889. 

Commercial  statistics  for  the  improvement  are  inclnded  with  those  for  the  improve- 
meut  of  Saco  River. 

The  breakwater  is  in  the  oolleotioo  district  of  Saco.  The  nearest  port  of  entr^  is 
Saco.    The  nearest  light-house  is  Wood  Island  Station. 

Mxmey  statement, 

Jnly  1,1889,  amount  available $12,143.86 

Jaly  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 $7,280.10 

July  1, 189D, outstanding  liabilities 2,845.77 

July  1,1890,  amount  covered  by  uncompleted  contracts  made 

during  the  fiscal  year  ending  June  30, 181N) 1,700.00 

11,825.87 

Jnly  1,  1890,  balance  available 317.99 

Amount  appropriated  by  act  of  September  19, 1890.  * 


A  15. 

IMPROVEMENT  OF  SACO  RIVER,  MAINE. 

The  project  for  improving  the  Saco  River  includes  the  works  consid- 
ered necessary  to  give  a  channel,  having  not  less  than  6  feet  depth  at 
low  water  to  the  cities  of  Saco  and  Biddeford.  The  channel  was  ob- 
Btrncted  by  a  bar,  by  shoals,  and  in  one  place  by  a  ledge,  and  does  not 
afford  a  continuons  depth  exceeding  3^  feet  at  low  water,  though  iquch 
of  the  channel  is  deeper.  The  works  were  mentioned  in  detail  in  last 
annual  report,  page  535,  Report  of  Chief  of  Engineers,  1889. 

Total  estimated  coat ...,, $155,000.00 

Amonnt  appropriated  previous  to  Jane  30, 1890 22,500.00 

Expenditures  to  June  30,  1890 20,978.99 

Work  under  the  contract  reported  last  year  is  not  finished.  The  con- 
tractor has  been  exceedingly  dilatory,  notwithstanding  the  constant 
efforts  of  the  officer  in  charge  to  obtain  uiore  prompt  results. 

The  wing-dam  and  training-wall  at  Little  Islands  have  been  practi- 
cally completed,  though  some  small  amounts  of  stone  may  still  be  re- 
quirdd  where  the  stone  has  settled. 

*  The  amonnt  appropriated  for  this  work  in  act  of  September  19, 1890,  is  included  ^'n 
the  appropriation  for  Saco  River.    See  report  ou  Saco  Biver,  page  447. 
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The  part  of  wing-dam  at  Cow  Island,  which  forms  the  protection  to 
the  island  itself,  has  been  constracted. 

Thti  total  amount  of  stone  delivered  and  placed  during  the  3  ear  has 
been  but  3,185  tons,  a  total  of  7,826  tons  thus  far  under  this  contract. 
Upon  theapplix^tion  of  the  contractor  the  Chief  of  Engineers  has  ex- 
tended the  time  for  completing  the  delivery  of  stone  under  the  con- 
tract until  September  1, 1890. 

Regarding  the  prosecution  of  these  works  I  respectfully  ask  attention 
to  the  remarks  and  recommendations  in  last  annual  report.  (Report 
Chief  of  Engineers,  1889,  pages  535,  536.) 

Saoo  RiTer  is  in  the  oolleotioD  distriot  of  Saco,  Me.,  of  which  Saco  is  the  port  of 
entry.    Nearest  Ught-honse,  Wood  Island, 

Money  statement 

July  1, 1889,  anionlit  ayailable »4.986,r>7 

Jaly  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 $3,064.73 

July  1,  1890,  outstanding  liabilities 400.83 

July  1,  If^,  amount  covered  by  uncompleted  contracts  made 

during  fiscal  year  endiuir  Jnue  30, 1890 1.521.01 

4,986.5t 

Amount  appropriated  by  act  of  September  19,  1890.    (Including  brea^-« 

water  at  the  month  of  Saco  River) 65,000.00 


r  Amount  (estimated)  required  for  completion  of  oxistiiiK  project. 97^  500. 00 

j  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  :K),  1892    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


I 


COMMERCIAL  STATISTICS. 


The  following  statistics  for  the  year  1889  were  kindly  furnished  by  G.  N.  Wey- 
mouth, secretary  of  the  Biddeford  Board  of  Trade. 

IMPORTS. 

TmA. 

Lime  .-.-- 787^ 

Cement  w..' 31.% 

Pine  lumber , 20,000 

Iron ^...  4,000 

Cotton ^ -.-. l,5€0 

Molding  sand ..,1  2,000 

Gravel,  etc... 2,000 

Total 30,6021 

E3tPORT8. 

Bnoks..i.... - ^; —  *.-*    6,250 

Ice , 10,000 

Granite 20,000 

Total : 86,250 

Total  tonnage •  66,^)2^ 

The  following  statistics  for  the  fiscal  year  ending  June  30,  1890,  were  furnished  by 
the  collector  or  customs. 

No  arrivals  of  vcJiHols  froni  foreign  ports.    Three  clearances  for  foreign  ports. 

No  record  is  l\e])t  of  arrivals  or  clearances  coastwise. 

The  following  additional  statistics  for  the  year  ending  June  30,  1890.  have  b^n 
obtained  by  the  United  States  engineer  inspector:  '"  *  *  ^ 
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Nnmber  of  arrivals  of  sailing  vessels  at  Saco  and  Blddeford,  239. 
Imports : 

Coal > tons..  44,412 

Sxporls : 

Sand tons..  3,685 

Tonnage,  up  stream 75,014^ 

Tonnage,  down  stream 31^935 

Total  tonnage 114,945^ 


A  i6. 

IMPROVEMENT  OF  KENNEBUNK  RIVER,  MAINE. 

Daring  the  last  fiscal  year  some  small  expenses  have  been  incurred 
in  makiug  a  chart  of  the  river,  and  obtaining  deeds  to  lands  belonging 
to  the  United  States. 

Total  expenditure  in  year,  $76.62. 

Under  requirements  of  the  river, and  harbor  act  of  August  11, 1888, 
an  examination  of  the  river  was  made  in  December,  1888,  and  in  the 
BumniBr  of  1889  the  old  piers  and  grounds  were  surveyed. 

The  reports  were  printed  in  House  Ex.  Doc,  No.  136,  Fifty-first  Con- 
gress, first  session.    See  Appendix. 

The  amount  estimated  to  repair  the  piers  and  construct  one  small 
jeUy  is  $20,000. 

The  river  is  in  the  collection  district  of  Kennebunk ;  nearest  port  of  entry  is  Ken- 
nebunk ;  nearest  light-house  is  on  Goat  Island  near  Cape  Porpoise. 

Money  statement 

July  1,1689, amount  available $76.62 

Joly  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1889 76.62 

Amount  appropriated  by  act  of  September  19, 1890 20, 000. 00 


COMMERCIAL  BTATI8TICS. 

The  following  statistics  for  the  year  18d9  were  kindly  furnished  by  the  Hon.  John 
W.  Deering : 

IlKCEIPTS  BY  WATER. 

Toas. 

Coal.., ' 7,000 

Lmmber 500 


Total  tonnage  of  freight 7,500 

Note. — The  place  is  also  visited  by  numerous  steam  tugs,  small  sailing  vessels  and 
pleasure  craft. 

The  foUowing  commercial  statistics  for  the  year  ending  June  30,  1890,  were  fur- 
nish^ by  the  collector  of  customs : 


Shipping.  Namber.  Tonnage. 


Arrivalflfrona  forelgnportft 1  86.00 

ClearaDces  from  foreign  ports... 2  629.75 

Vc«selH  building  and  under  contract ^ 4  S.S.'iO.OO 

ENG  90 29 
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A  17. 
IMPROVEMENT  OF  HARBOR  AT  YORK,  MAINE. 

The  entrance  to  this  liarbor  is  in  a  narrow  bend  where  the  channel 
depth  between  the  contours  of  10  feet  at  mean  low  water  was  not  more 
than  75  feet  wide. 

Two  other  points  above  .the  narrows  are  also  in  bends  where  the 
channel  is  narrow,  and  at  all  the  points  the  tidal  currents  are  very  rapid. 

The  object  of  the  project  for  improvement  is  to  give  greater  width  at 
the  narrow  points^  and  to  somewhat  reduce  the  effect  of  the  strong  oar- 
rents. 

The  total  of  appropriations  for  the  work  is  $25,000. 

Expenditnres  to  June  30, 1890,  $16,528.90. 

.A  contract  tor  removing  the  ledge  and  overlying  material  of  sand^ 
gravel,  and  bowlders  was  executed  previous  to  the  last  report. 

Work  under  the  contract  was  commenced  September  26, 1889,  and 
continued  until  October  31,  when  it  was  suspended  for  the  winter.  Drill- 
ing aud  blasting  of  the  ledge  was  commenced  early  in  April  and  con- 
tinued to  the  close  of  the  year. 

Vai'ious  causes  have  com  blued  to  delay  the  contractor,  and  an  exten- 
sion of  time  until  September  30, 1890,  has  been  granted  on  th^  contract. 

The  amount  of  material  removed  in  the  last  year  has  been :  Of  sand, 
gravel,  and  bowlders,  1,210.1  cubic.yards;  of  solid  ledge,  214.7  cubic 
yards 

It  i's  proposed  to  expend  the  balance  on  hand,  and  the  funds  for  which 
the  estimate  is  submitted,  first  in  completing  the  removal  of  the  point 
at  Stage  Keck^  and  second  the  points  above. 

Tbe  improvement  is  in  tlie  coUection  district  of  York. 
Nearest  light-hoase  is  Cape  Neddick,  3  miles  distant. 

Money  statements 

July  1,  1889,  amonnt  available $11,778.17 

July  1,  1890,  amonnt  expended  during  fiscal  year  exclusive  of 

liabilities  outstanding  July  1,  1889 $1,050.47 

July  1, 1890,  outstanding  liabilities 2,256.60 

July  1,  1890,  amount  covered  by  uncompleted  contracts  made 

during  fiscal  year  ending  June  30,  1890 7,965.45 

11,272.52 

July  1,  1890,  balance  available 505.65 

Amount  appropriated  by  act  of  September  19,  1890 10,000.00 

Amoun t  available  for  fiscal  year  ending  June  30, 1891 10, 505. 65 


t    barbor  acts  of  1866  and  1667. 


A  18. 
IMPROVEMENT  OF  HARBOR  AT  PORTSMOUTH,  NEW  HAMPSHIRE. 

The  project  for  improving  this  harbor  was  adopted  in  1879,  the  object 
being  to  check  the  strong  tidal  currents  which  were  injurtoas  to  navi- 
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gatioDy  and  to  give  a  navigable  deptk  ovor  tho  ledge  known  as  Gang- 
way Bock  opposite  to  the  navy-yard. 

The  only  part  remaining  to  complete  the  work  as  designed  is  the  re- 
moval of  part  of  the  ledge  on  point  of  Badger's  Island. 

The  expense  of  removing  any  considerable  amount  is  considered  to  be 
far  too  great  for  any  benefits  which  will  follow. 

For  reasons  set  forth  in  previous  reports  no  further  work  is  recom- 
mended save  the  removal  of  the  extreme  point  to  a  depth  of  18  feet,  as 
far  as  it  may  be  done  with  funds  now  available. 

In  the  summer  of  1889,  work  under  the  contract  previously  reported 
was  carried  on  until  November  15,-  drilling  and  blasting  the  ledge,  but 
as  no  rock  was  removed  no  payments  were  made. 

In  the  sprihg  of  1890  work  was  resumed  April  9,  removing  the  rock 
which  had  been  previously  blasted.  Work  was  continued  throughout 
the  month  of  May,  when  it  was  suspended  temporarily. 

A  considerable  quantity  of  loose  rock  was  cleared  away  and  placed 
apon  the  breakwater,  but  the  area  cleared  to  grade  of  18  feet  below 
low  water  was  only  such  as  to  permit  payment  for  168  cubic  yards. 

The  limit  of  time  for  completing  the  work  under  the  contract  was 
originally  December  31, 1889;  this  has  been  extended  to  September  30, 
1890. 

The  contractor  has  worked  very  faithfully  and  diligently  upon  this 
work,  but  it  is  a  very  hard  rock  in  a  very  bad. situation  for  convenient 
work,  and  in  The  midst  of  extraordinary  tidal  currents. 

Portsmontli  is  a  port  of  entry.  The  light-houses  are  the  harbor  light  at  Fort  Coa- 
stitation,  and  Whales  ^aok  at  the  eatrance. 

The  defeuses  of  the  harbor  are  all  inoomplete  works ;  Fort  Constttation  and  an  open 
battery  on  the  west  side,  and  Fort  McClary  and  an  open  battery  on  the  east  side. 

The  navy-yaid  at  Kittery,  Me.,  is  on  the  east  side  of  the  harbor. 

Money  statement.  * 

Jaly  1, 1889,  amount  available $14,320.86 

July  1,  1890,  amonnt  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1889 t $2,206.66 

July  1,  1890,  outstanding  liabilities 184.80 

Jnly  1,  1890,  amount  covered  by  uncompleted  contracts  made 

during  fiscal  year  ending  June  30, 1890 11,637,96 

14. 029. 42 

July  1, 1890,  balance  available 291.44 

Amount  appropriated  by  act  of  September  19, 1890 13, 000. 00 

Amonnt  available  for  fiscal  year  ending  June  30,  1R91 13, 291. 44 


COMMERCIAL  STATISTICS. 

The  following  commercial  statistics  for  the  year  1889  werecourteonsly  furnished  by 
Col.  William  H.  Sise,  president  of  the  Board  of  Trade : 

Arrivals  of  steamers 41 

Net  tonnage 33,956 

Arrivals  of  sailing  vessels 741 

Net  tonnage 164.460 

The  above  are  exclusive  of  Government  vessels  to  and  j&om  navy-yard,  of  four  lines 

of  small  ateamers  and  5  tow-boats. 

Vessels  owned  in  Portsmouth 63 

Tonnage 10,198.87 
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IMPORTS. 

ToBH. 

Coal 300,667 

Railroad  ties 17,500 

Lumber 8,886 

Wood 742 

Lime,  etc 721 

Salt 927 

Sand 2,038 

Stone : 684 

Iron 2,429 

Water  pipe i. i 348 

Potatoes 60 

Oysters , 175 

Lobsters , 200 

Phosphate ^ , 2H7 

Mercliandise 1,500 

SXPORfS. 

Bricks 36,875 

Total  tonnage ,... 373,039 


A  ig. 

IMPROVEMENT  OF  BELLAMY  RIVER,  NEW  HAMPSHIRE. 

The  river  to  the  head  of  navigation  is  a  tidal  branch  of  Great  Bay, 
which  opens  into  the  Piscataqua  Eiver  at  Dover  Point,  4  miles  above 
the  bridge  at  Portsmouth,  N.  H. 

At  low  water  the  channel  of  the  river  was  too  shallow  for  any  navi- 
gation save  for  a  short  distance.  The  entire  distance  over  which  im- 
provements are  required  is  13,000  feet,  a  little  more  than  2^  miles.  The 
project  of  improvement  consists  simply  in  dredging  the  present  natural 
channel  sufficiently  to  give  a  mean  low- water  depth  of  ii  feet  and  a 
width  of  50  feet  on  the  bottom.  The  depth  at  mean  high  water  will 
be  nearly  12  feet. 

The  improvement  commences  at  a  point  about  2  miles  from  the  Piscat- 
aqua Eiver. 

The  contract  which  was  outstanding' at  last  report  was  completed 
August  31,  1889. 

The  amount  dredged  in  July  and  August  was  21,650  cubic  yards,  and 
the  total  under  the  contract  which  was  begun  May  1  was  44,350  cubic 
yards. 

As  a  result  the  deepened  channel  has  been  extended  4,950  feet,  more 
than  one-third  the  entire  distance  to  be  improved. 

Large  vessels  can  now  ascend  nearly  3  miles  from  Dover  Point  Bridge. 

The  benefits  to  be  expected  from  this  small  improvement  are  mainly 
in  the  expense  of  freighting  bricks  and  a  consequent  increase  in  manu- 
facture. A  very  large  amount  of  the  finest  quality  of  bricks  are  made 
on  and  near  the  banks  of  this  river. 

The  partial  improvement  has  had  no  time  to  develop  any  material 
changes  in  tonnage  or  freight  rates,  such  as  are  expected  from  the  entire 
work. 

The  total  expenditures  to  June  30,  1890,  have  been  $10,000. 
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Money  statement, 

July  1, 1889,  amount  available $4,794.67 

July  1, 1890,  amount  expended  during  fiscal  year,  excliisiye  of  liabilities 

outstandingJuly  1,1889 4,794.  C7 

Amount  appropriated  by  act  of  September  19, 1890 10, 000. 00 

f  Amount  (estimated)  required  for  completion  of  existing  project 8, 000. 00 

J  Amonnt  that  can  be  profitably  expended  in  tiscal  year  ending  June  liO,  1892  8, 000. 00 
S  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

L    harbor  acts  of  1666  and  1867. 


% 


A  20. 

IMPROVEMENT  OF  THE  COCHECO  RIVER,  NEW  HAMPSHIRE. 

A  description  of  tbis  river  was  given  in  Annual  Report  for  1887,  and 
a  map  sbowing  its  connections  with  the  Piscataqua  River.  (Report 
Chief  of  Engineers  1887,  page  648.) 

The  river  was  originally  so  much  obstructe4  by  a  ledge  of  rock  and 
by  bowlders,  logs,  sand,  etc.,  as  to  be  practically  useless  for  commercial 
navigation. 

The  improvements  which  were  completed  in  1889  gave  a  channel 
having  a  mean  low- water  depth  of  5  feet  and  a  mean  high-water  deptU 
of  nearly  12  feet.  The  narrowest  places  of  the  channel  are  in  the  ledge' 
of  rock  where  the  clear  width  is  but  40  feet  and  not  50  feet,  as  given  by 
an  error  in  the  last  Annual  Report. 

As  a  result  of  the  improved  channel  the  navigation  han  increased 
from  year  to  year  until  in  1888 — the  last  complete  repbrts  obtained — the 
number  of  loaded  vessels  going  to  Dover  was  131,  having  an  average 
freight  of  300  tons  each,  a^ut  40,000  tons  in  all. 

The  saving  of  expense  in  freights  resulting  from  this  improvement 
can  hardly  be  less  than  $1  per  ton,  besides  an  incidental  benefit  upon 
many  articles  not  brought  by  water. 

Under  the  provision  of  section  13  of  the  river  and  harbor  act  of  Au- 
gust 11,  1888,  an  examination  and  survey  of  the  river  has  been  made : 
the  final  report  was  submitted  December  14,  1889,  and  was  priutea 
House  Ex.  Doc»  No.  74,  Fifty-first  Congress,  first  session.  A  copy  is 
appended  hereto. 

The  small  balance  of  funds  on  hand  June  30,  1889,  has  been  ex- 
pended upon  the  survey. 

Money  statement, 

Jaly  1, 18fi9,  amount  available $290. 2« 

July  I,  1890,  amount  expended  during  fiscal  year,  ezclusive  of  liabiliies 
ontBtandingJuly  1,  1889 290.28 


Amount  appropriated  by  act  of  September  19,  1890 25, 000. 00 


'Amount  (eslimated)  required  for  completion  of  existing  pr6ject 150, 000. 00 

Amount  that  can  be  nrontably  expended  in  fiHcal  year  ending  June  30, 1892    75, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18t>6  and  1867. 
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A  21. 

HARBOR  OF  REFUGE  AT  LITTLE  HARB(>R,  NEW  HAMPSHIRE. 

The  project  for  this  iraprovement,  adopted  in  1888,  consists  of  two 
small  breakwaters  at  the  entrance  to  the  harbor  and  dredging  the 
channel  and  enlarged  anchorage  to  a  depth  of  12  feet  at  low  water. 

Little  B arbor  is  a  part  of  the  mouth  of  the  Piscataqua  Biver,  or 
rather  the  mouth  of  a  minor  channel  of  the  river,  which  is  separated 
from  the  main  channel  by  Great  Island  and  Goat  Island. 

The  extraordinarily  strong  currents  of  the  river  are  confined  to  the 
main  channel ;  these  currents  are  so  strong  that  a  sailing  vessel  can 
make  no  headway  against  them  except  with  a  strong  fair  wind. 

In  the  storms,  which  cause  danger  on  that  part  of  the  coast,  it  is  im- 
possible for  a  sailing  vessel  to  enter  Portsmouth  Harbor  against  the 
ebb  tide,  a  fact  which  has  caused  the  loss  of  many  vessels  and  some 
lives.    A  life-saving  station  has  therefore  been  established  at  Little 
Harbor. 

Little  Harbor  is  so  sitnatod  as  to  make  a  safe  and  convenient  refnge 
at  the  times  when  vessels  can  not  enter  the  main  channel  of  the  river. 

At  the  end  of  the  last  fiscal  year  a  contract  was  outstanding  for 
dredging  the  channel  and  anchorage  to  a  depth  of  9  feet. 

Work  under  the  contract  was  satisfactorily  completed  July  31, 1889. 

The  amount  of  material  removed  in  July,  1889,  was  27,000  cubic 
yards,  making  a  total  of  64,479  cubic  yards  removed  under  the  con- 
tract. 

'  The  resulting  channel  is  100  feet  wide  and  more  than  3^000  feet  long 
to  the  inner  anchorage,  which  has  been>widened  to  300  feet.  The  pres- 
ent depth  is  but  9  feet  at  mean  low  water. 

Total  expenditures  to  June  30, 1890,  $30,000. 

There  are  no  definite  commercial  statistics  for  'this  harbor,  as  it  is 
essentially  a  refnge  for  all  vessels  which  enter  the  Piscataqua  River,  as 
well  as  for  some  coasters.* 

As  a  result  of  the  improvement,  however,  small  steamers  have  made 
irregular  trips  to  the  landing  and  a  regular  passenger  steamer  has 
now  been  provided  to  run  to  and  from  that  place  during  the  summer 
season. 

Note.— For  local  commercial  statistics  see  Portsmouth  Harbor,  Cocheoo,  and  Bel- 
lamy rivers. 

Money  statement, 

July  1,  1889,  amount  available $8,674.01 

July  1,  1890,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outetanding  July  1, 1889 8,674.01 

^ 

-  —  "' 

Amount  appropriated  by  act  of  September  19,  1890 40, 000. 00 

{Amount  (estimated)  required  for  completion  of  existing  project 165,000. 00 
Amountthatcanbeprofitably  expended  in  fiscal  .vearcnding  June  30, 1892  100,000.00 
Submitted  in  compliance  with  rei^uirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1807. 


APP£KDIX   A — EEPOKT   OP   LIEUT.  COL.  SMITH.  '455 

A  22. 

preliminary  examination  of  belfast  harbor,  maine. 

United  States  Engineer  Office, 

Portland^  Me.j  January  3, 1889. 

Sir  :  In  compliance  with  instrnctions  from  the  Chief  of  EngiDeers, 
U.  8.  Army,  in  letters  dated  Angnst  28, 1888,  and  September  29, 1888, 
I  have  visited  Belfast  Harbor,  Maine,  and  have  the  honor  tosnbmitthe 
following  preliminary  report : 

The  city  and  harbor  of  Belfast  are  so  well  known  that  a  description 
seems  snperflnons.  Belfast  is  a  port  of  entry,  located  npou  the  north- 
eastern part  of  Penobscot  Bay,  A  large  area  of  the  surronuding  conn* 
try  is  dependent  npou  Belfast  as  receiving  and  shipping  port. 

A  report  apon  the  necessity  for  the  further  improvement  of  Belfast 
Harbor  was  submitted  February  2, 1888,  and  was  printed  in  Report  of 
Dhief  of  Engineers  for  1888,  page  3S1,  to  which  I  would  refer.     . 

The  more  recentexamination  which  I  made  on  the  f2th  of  December, 
1888,  brought  out  some  points  which  had  not  before  been  obtained. 

The  commercial  statistics  of  Belfast  Harbor,  which  were  included  in 
my  last  annual  report,  are  sufficient  to  show  the  general  importance  of 
the  place,  and  to  justify  a  statement  that  the  harbor  is  worthy  of  im- 
provement by  the  United  States.  (See  Report  of  Ciiief  of  Engineers, 
1888,  pp.  383  and  384.) 

The  agent  of  the  Boston  line  of  steamers  informed  me  that  the 
steamers  had  great  difficulty  tn  lauding  at  low  water,  and  he  pointed 
out  several  places  where  the  depth  of  water  is  apparently  less  than  for- 
merly. 

Tbe  agent  of  the  New  York  steamers  gave  essentially  the  same  infor- 
mation, and  though  it  did  not  in  all  respects  conform  to  what  I  had 
been  told  on  a  former  occasion,  yet  I  was  convinced  that  some  further 
improvements  are  necessary  in  the  interest  of  navigation  and  com- 
merce. 

The  work  for  which  an  estimate  of  $15,600  was  submitted  ini  my  re- 
port of  February  2, 1888,  will  doubtless  cover  all  that  is  required  in  the 
northeast  side  of  the  harbor,  but  the  amount  which  may  be  required  in 
the  channel,  or  in  the  southwest  side,  can  only  be  estimated  after  a  sur- 
vey shall  have  been  made. 

I  recoibmend  that  a  survey  of  the  harbor  be  made  sufficiently  in  de- 
tail to  indicate  fully  all  the  requirements ;  the  survey  to  include  exam- 
inations of  the  character  of  the  bottom. 

The  estimated  expense  of  making  such  a  survey  with  the  subsequent 
platting  of  maps  and  making  plans  and  estimates  is  $800. 
Very  respectfully,  your  obedient  servant, 

Jared  a.  Smith, 
Lieut.  CoLy  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Ufigineers^  U.  8.  A, 


survey  of  belfast  harbor,  maine. 

United  States  Engineer  Office, 

Portland^  Me.j  December  20, 1889. 
OENERAii :  I  have  the  honor  to  submit  the  following  report  of  a  sur- 
vey of  Belfast  Harbor,  Maine,  made  in  accordance  with  requirements 
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of  section  13  of  river  and  harbor  act  of  August  11, 1888,  and  instrno- 
tions  contained  in  Department  letter  of  April  1, 1889. 

The  8ma]l  surveys,  of  which  several  were  assigned  to  my  charge,  were 
none  of  them  of  sufficient  extent  to  justify  the  employment  of  any  as- 
sistants in  addition  to  those  regularly  engaged  upon  works  in  charge 
of  this  officel  It  was,  therefore,  not  until  Septeuiber,  1889,  that  an  as- 
sistant engineer  could  be  spared  from  other  duties  for  this  purpose. 

In  September,  1889,  Mr.  A.  0.  Both,  U.  S.  assistant  engineer,  was 
directed  to  make  a  complete  hydrograpbic  survey  of  Belfast  Harbor 
and  to  make  such  further  examination  as  might  indicate  the  nature  and 
extent  of  improvements  which  are  necessary. 

Mr.  Both's  report,  to  which  I  invite  attention,  is  appended  hereto. 

A  tracing  from  the  map  which  has  been  platted  is  forwarded  in  a  sep- 
arate package  to  accompany  this  i*eport. 

The  material  in  the  bottom  of  the  harbor  is  generally  soft,  and  in  no 
place  where  improvements  are  proposed  is  it  too  hard  to  be  removed  by 
dredging. 

A  comparison  of  maps  made  at  different  dates  indicates  that  no  per- 
ceptible filling  occurs  in  the  harbor,  so  that  greater  depths,  procnred 
by  dredging  will  be  retained  for  a  very  long  time,  if  not  permanently. 

It  is  proposed  to  dredge  the  central  channel  to  a  depth  of  15  feet  at 
mean  low  water ;  to  dredge  an  area  on  the  west  side  to  a  depth  of  13 
feet,  and  an  area  on  the  east  side  to  a  depth  of  8  feet. 

The  mean  rise  of  tides  above  mean  low  water  is  9.7  feet.  The  depth 
in  the  channel  at  high  w^ater  would  therefore  be  24.7  feet,  while  in  the 
other  areas  the  high-wQ>ter  depths  would  be  22.7  feet  and  17.7  feet  re- 
spectively. 

These  depths  will  greatly  increase  the  facilities  for  business  at  Bel- 
fast, and  1  believe  they  will  be  sufficient. 

My  preliminary  report,  submitt6<l  January  3, 1889,  refers  to  the  com- 
mercial features  of  Belfast  Harbor,  so  that  no  further  discussion  of  the 
subject  is  necessary  at  this  time. 

Very  respectfully,  your  obedient  servant, 

Jared  a.  Smith, 
Lieut,  Vol,  Corps  of  Engineers. 

BRia.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  S,  A, 


nbfort  of  mr.  a.  c.  botu,  assistant  bngineeit. 

Uniitcd  States  Engineer  Office, 

Portland f  3/c.,  December  16,'  1889. 

Colonel  :  I  have  the  honor  to  report  upon  the  survey  of  Belfast  Harbor.  Maine, 
made  nnder  your  direction,  in  compliance  with  a  requirement  in  the  river  ana  harbor 
act  of  August,  1888. 

The  survey  was  commenced  September  18  and  completed  September  28,  1889.  A 
number  of  the  triangulation  points  of  a  former  survey  of  this  harbor,  made  by  me  in 
1875,  having  since  been  obliterated,  it  was  necessary  to  establish  some  new  point's. 

Two  old  stations,  viz  :  XII  (Pattersou^s  Point),  and  D  (near  McQilvery's  ship-yard), 
which  were  marked  by  drill  holes  in  rock,  were  used  as  starting  points,  and  a  num- 
ber of  new  points  were  established  on  both  sides  of  the  harbor.  Some  small  addi- 
tions to  wharves  on  tbe  west  side,  and  a  new  wharf  and  ice-house  bnilt  .on  the  east 
side,  near  the  mouth  of  Goose  River,  have  been  embodied  in  this  survey. 

The  m^p  of  the  survey,  drawn  to  a  scale  of  1 :  3000  (same  scale  as  map  of  sarvey  of 
1875),  is  berewith  submitted.  The  reference  for  soundings  shown  on  this  map  is 
mean  low  water,  same  as  for  survey  of  1875,  and  the  mean  rise  and  fall  of  tides  ia 
9,7  feet. 
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A  comparison  of  the  Boiindin^s  shown  on  this  map  with  those  formerly  made  clearly 
indicates  that  no  perceptible  coanges  of  the  bottom  of  the  harbor  have  taken  place. 
The  depths  over  the  area  in  front  and  below  the  Boston  and  Bangor  steamer  wharf, 
formerly  dredged  to  12  feet  at  mean  low  water,  and  from  the  npper  end  of  said  wharf 
to  Lane'^s  Wharf  to  10  feet  at  mean  low  water,  have  not  changed  materially.  The  shoal 
groand  which  appears  outside  or  easterly  of  the  improved  areas  was  not  dredged  at 
that  time,  it  being  presumed,  owing  to  the  very  soft  character  of  the  material  form- 
ing these  shoals,  that  they  would  wash  away  or  level  down.  This,  however,  has  not 
been  the  case,  and  the  soundings  of  the  two  surveys  on  these  shoals  are  in  a  practical 
sense  i4entical.  From  the  fact  that  during  an  interval  of  fonrteen  years  no  material 
changes  have  taken  place  in  Belfast  Harbor,  the  conclusion  can  safely  be  drawn  thai 
improvements  here  made  and  projected  may  be  considered  permanent. 

The  improvements  which  are  recommended  are  believed  to  fnlly  subserve  the  needs 
of  navigation  carried  on  in  Belfast  Harbor,  and  are  as  follows,  viz : 

(1)  Dredging  the  main  channel,  marked  **A,"  leading  from  deep  water  to  the  npper 
barbor  to  a  depth  of  15  feet  at  mean  low  water  and  a  least  width  of  220  feet,  the 
average  length  being  about  2,000  feet. 

(2)  Dredging  the  area  marked  "  B ''  to  a  depth  of  8  feet  at  mean  low  water  ;  area 
averages  350  leet  in  width  and  900  feet  in  length. 

(3)  Dredging  area  marked  '^  C  to  a  depth  of  13  feet  at  mean  low  water ;  this  area 
averages  700  feet  in  width  and  1,950  feet  in  length. 

Owing  to  the  general  increase  in  tonnage  and  draught  of  coasting  vessels,  the 
depths  of  water  now  available  are  inBufficieot,.and  great  inconvenience  and  frequent 
delays  are  caused  thereby,  especially  to  the  passenger  steamers  which  run  on  time. 

The  steamers  of  the  follow  inglines  make  landings  here  at  various  hours:  Bangor 
and  Boston  Steam-ship  Line,  JBangor  and  Rockland  Steam-boat  Line,  Belfast  and 
Castine  Steam-boat  Line,  Bangor  and  Mt.  Desert  Steamboat  Line,  Baugor  and  New 
York  Steam-ship  Line. 

The  last  steamer  plies  between  Bangor  and  New  York,  carrying  freight  and  pas- 
oengers.  It  is  a  large  iron  propeller,  making  her  handings  at  Lewis's  Wharf,  in  the 
upper  part  of  the>  harbor.  As  by  far  the  greater  part  of  all  the  large  vessels  enter- 
ing the  harbor  also  load  or  discharge  at  the  wharves  in  this  part  of  the  harbor,  a 
channel  with  ample  depth  and  width  most  be  considered  a  necessity. 

A  large  and  growing  ice  industry  is  carried  on  on  the  east  side  of  the  harbor,  and 
many  vessels  are  loaded  hero  annually.  Increased  facilities  for  the  movements  of 
vessels  at  this  place  seem  to  be  very  much  needed. 

To  facilitate  the  movements  of  the  steamers  the  area  marked  ^'C"  should  be 
dredged  throughout  to  the  proposed  depth  of  13  feet  at  mean  low  water. 

The  draught  of  the  new  large  steamers  of  the  Boston  and  Bangor  Line  being 
greater  than  formerly,  very  frequently  at^low  tides  they  run  aground,  causing  vexa- 
tious delays.  The  fact  also  that  this  area  was  not  wholly  dredged  over  to  12  feet  of 
water  at  the  time  the  former  improvements  were  made,  and  shoals  with  only  about 
10  feet  of  water  lie  now  in  front  of  the  wharf  makes  an  increase  of  the  depth  to  13 
feet  at  mean  low  water  a  necessity. 

ESTIMATBD  COST  OF  IMPROVSMENT: 

(1)  Dredging  channel  marked  ^'A'^  from  deep  water  to  the  upper  harbor 220 
feet  wide  and  15  feet  deep  at  mean  low  water  will  require  the  removal 

of  70,324  cubic  yiurds,  measured  in  scows,  at  20  cents  per  cubic  yard |14, 064. 80 

(2)  Dredging  area 'marked/' B "  to  a  depth  of  8  feet  at  mean  low  water 
will  require  the  removal  of  50,521  cubic  yards,  measured  in  scows,  at  20 

cents  per  cubic  yard 10,104.20 

(3)  Dredging  area  marked  "C  to  a  depth  of  13  feet  at  mean  low  water 
will  require  the  removal  of  111,609  cubic  yards,  measured  in  scows,  at  20 

cents  per  cubic  yard 22,333.80 

46, 502. 80 
Engineering  expenses  and  contingencies 5,497.20 

T*otaloost  of  improvements 52,000.00 

Very  respectfully,  your  obedient  servant, 

A.  C,  Both, 
Assistant  Engineer. 
liieat.  Col.  Jarbd  A.  Smith, 

drrps  of  Engineers,  U.  8,  A. 
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A  23. 

PRELIMINARY  EXAMINATION  OF  UNION  RIVER  AND  UNION  RIVER  BAY, 

MAINE. 

United  States  Engineer  Office, 

Portland^  Me.^  November  30, 1888. 

Sir:  In  accordance  with  instructions  from  the  Chief  of  Engineers  in 
letter  dated  Angaat  28, 1888, 1  have  to  sabmit  the  following  report  of 
a  preliminary  examination  of  the  Union  River,  and  Union  Bay,  Maine* 

On  the  16th  of  October  I  visited  the  river  and  in  company  with  two 
regular  pilots  in  a  small  boat  went  over  the  part  where  the  obstractions 
are  found. 

To  describe  the  situation  a  brief  history  is  necessary. 

About  seventeen  years  ago  the  channel  of  the  river  was  qnite  thor- 
oughly improved  under  appropriations  as  follows  : 

By  act  of  Congress  appro  vedJuly  11,  1870 |15,000 

By  act  of  Congress  approved  March  3,  1871 15,000 

Total 30,000 

There  were  removed  from  the  channel  about  80;000  cubic  yards  of 
slabs,  edgings,  and  other  refuse  of  saw-mills,  besides  a  large  quantity 
of  rock  in  l^ge  and  bowlders. 

A  good  channel  was  made  affording  a  depth  of  3  to  4  feet  at  mean 
low  water  and  15  feet  at  ordinary  high  water.  (Report  Chief  of  Engi- 
neers 1872,  page  928.) 

The  mill  refuse  thus  removed  was  only  a  small  portion  which  had 
lodged  between  the  river  banks. 

The  saw-mills,  which  have  been  the  cause  of  most  of  the  trouble,  are 
located  upon  the  river  above  the  head  of  navigation,  and  much  of  the 
material  thrown  into  the  stream  is  washed  down  to  the  navigable  chan- 
nel where  it  sinks  and  becomes  imbedded  with  mud  and  sand. 

There  is  a  large  amount  of  mill  waste  in  the  river  above  the  dam, 
and  occasionally  masses  break  away  in  freshets  and  are  lodged  below. 
I  wa«  informed  that  in  a  freshet  two  years  ago  last  spring  the  vast 
quantity  of  water-logged  slabs,  edgings,  shavings,  etc.,  which  came 
over  the  dam,  added  to  what  was  already  below,  formed  a  jam  entirely 
across  the  channel,  and  when  it  finally  broke  thr6ugh,  the  opening  was 
in  a  different  place  from  the  former  channel.  All  the  difficulty  in  the 
river  proper  is  within  1^  miles  from  the  head  of  navigation,  the  upper 
half  mile  of  which  forms  the  harbor  of  Ellsworth. 

I  thrust  down  an  iron-pointed  pole  in  many  places  within  the  dis- 
tance obstructed,  and  in  every  instance  the  iron  point  stuck  into  wood. 

The  examination  was  made  at  low  water ;  a  large  portion  of  the  area 
between  the  river  banks  was  seen  to  be  a  tangled  mass  of  slabs,  sticks, 
shavings,  sawdust,  and  dirt,  entirely'  above  low-water  level.  These 
wooden  shoals  change  from  year  to  year  and  make  the  low- water  chan- 
nel very  crooked  and  shallow. 

A  steam  saw-mill  located  on  the  wharves  apparently  consumes  all  its 
waste,  but  the  mills  above,  which  are  driven  by  water-power,  make  but 
very  little  effort  to  keep  sawdust  and  all  small  waste  out  of  the  river. 

I  visited  one  of  the  mills  at  the  dam,  perhaps  half  a  mile  above  the 
head  of  navigation,  and  found  a  flume  carrying  a  strong  current  of 
water  under  the  mill  with  chutes  leading  into  it,  carrying  off  the  waste. 
The  water  in  the  river  was  full  of  sawdust  and  strewn  with  floating 
wood.     On  every  obstruction,  at  the  banks,  or  in  the  stream,  piles  of 
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sticks  and  other  waste  were  lodged.  A  large  mass  of  slabs  belo^^  the 
mills,  ou  each  side  of  the  river,  was  on  fire,  indicating  that  some  care  is 
now  taken  to  keep  the  slabs  oat  of  the  channel. 

Of  coarse  the  channel  dredged  seventeen  years  ago  has  no  trace  of 
its  location  lefb,  and  it  is  equally  evident  that  were  a  new  channel  to  be 
dredged  it  would  not  remain  long  while  present  conditions  exist 

Even  were  the  dnmping-of  mill  waste  into  the  river  to  be  stopped, 
it  is  probable  that  the  amoant  now  in  the  stream  above  as  well  as  be- 
low the  dam,  wonld  be  safficient  to  renew  the  obstraction  from  time  to 
time. 

Aboat  3  miles  below  Ellsworth  the  river  becomes  very  broad  and 
forms  what  may  properly  be  called  the  head  of  Union  River  Bay.  This 
wide  part  of  the  river,  or  upper  part  of  Union  Eiver  Bay,  is  more  than 
a  mile  long  and  has  an  average  width  of  more  than  half  a  mile.  The 
slackened  currents  due  to  the  increased  width,  have  allowed  the  mill 
waste  to  form  an  extensive  deposit. 

The  upper  part  of  Union  Biver  Bay,  which  forms  the  mouth  ot 
Union  Biver,  is  very  shallow  at  low  water,  having  been  so  much  filled 
with  mill  waste  as  to  destroy  the  anchorage,  which  is  said  to  have  once 
been  good,  and  to  form  an  extensive  bar. 

The  Coast  Survey  charts  indicate  that  the  bar  is  of  sawdust,  though 
it  doubtless  contains  edgings,  bark,  and  slabs. 

At  average  high  water  vessels  drawing  12  feet  or  perhaps  a  little  more 
can  get  over  the  bar.  The  Coast  Survey  charts  give  10  feet  as  the  mean 
rise  and  fall  of  tides. 

Although  the  sawdust  and  small  sticks,  when  soaked  with  water,  are 
sufficiently  heavy  to  sink  where  the  current  is  not  rapid,  yet  when  dis- 
turbed, such  material  is  difficult  to  maintain  in  place ;  it  is  very  baffling 
and  consequently  expensive  to  dredge. 

About  seventeen  years  ago  the  mouth  of  the  river  was  improved  by 
removing  ledges  and  bowlders,  and  it  is  probable  that  an  improvement 
of  the  river  and  bar  would  involve  some  farther  removal  of  stone. 

A  channel  dredged  through  such  a  bar  can  not  be  considered  a  per- 
manent improvement  unless  protected  iu  such  a  manner  as  to  retain 
the  banks  and  to  prevent  further  lodgment  of  material  by  increasing 
the  current  iu  the  cut. 

A  permanent  improvement  to  the  channel  in  the  river  and  bay  would 
therefore  be  somewhat  expensive. 

Ellsworth,  at  the  head  of  navigation  on  Union  Biver,  has  a  popula- 
tion of  a  little  more  than  5,000.  A  branch  of  the  Main  Central  Bail- 
road  passes  through  the  town.  The  place  is  central  to  a  considerable 
section  of  country  for  which  it  is  a  base  of  supplies. 

A  list  of  vessels  visiting  Ellsworth  for  the  current  season  shows  that 
the  navigation  of  the  river,  even  in  its  present  condition,  is  quite  ex- 
tensive. 

The  list  may  be  condensed  as  follows : 

Fir8t--Coa8tiDg  veBsels  ninning  to  New  York. 

Naniberot  different  vessels 27 

Lareest  tonnage tons..  216 

Smulest  tonnage do...  82 

Total  registered  tonnage do...  3,183 

Greatest  draught feet..  13 

Least  draught do...  9 

These  vessels  all  made^six  or  more  trips  except  one  which  made  but 
five- 
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The  total  registered  touuage  for  all  the  trips  to  Ellsworth  amoaul^ 
to  19,759  tons. 

Freights  are  asaally  very  much  greater  than  the  measured  and  reg- 
istered tonnage. 

S«coDd — Coasting  vessels  rnniiing  to  Boston,  etc. 

Nnmber  of  different  vessels 28 

Largest  tonnage  registered tons..  2230 

Smallest  tonnage  registered ^ do...  50 

Total  tonnage  registered do...  3,271 

Dranght feet..  8  to  II 

Trips  of  eacli,  greatest  number 16 

'JYips  of  eacby  least  nnmber 8 

Tonnagefor  total  of  trips tons..  18,308 

Smaller  coasting  ves.*  els : 

Number  of  veseels - 11 

Total  tonnage tons..  385 

Nnmber  of  trips  of  eacb 10to25 

Total  tonnage  for  all  trips tons;.  7,22SI 

Miscellaneous,  other  vessels 20 

Total  tonnage tons..  600 

Average  trips * ,-, 3 

Total  for  all  trips tons..  1,800 

RECAPITULATION. 

Total  number  of  vessels 69 

Total  registered  tonnage t tons..  6,437 

Total  number  entrances  and  clearances 68^ 

Total  tonnage  for  all  entries,  etc tons..  47,090 

The  following  list  gives  approximately  the  shipments  by  water  of 
some  of  the  principal  articles  of  freight  daring  one  year  past : 

Staves nnmber..  40,000,000 

Barrelheads pieces..  240,iK)0,000 

Loug  lumber,  board  measure feet..  25,000,000 

Shingles number..  20,000,000 

Laths do 12,500,000 

Wood cords-  5,000 

Brick number..  1,000,000 

The  navigation  of  Union  River  and  Union  Biver  Bay  is  saiBcient  in 
my  opinion  to  make  them  worthy  of  improvement. 

In  order,  however,  that  the  situation  may  be  understood,  it  should 
be  remembered  that  the  process  of  filling  the  river  with  sawdust,  bark- 
edgings,  etc.,  is  still  going  on ;  the  waste  is  thrown  in  above  the  i>oint 
where  the  river  is  navigable,  and  therefore  seems  to  be  beyond  the  con- 
trol of  the  United  States.  The  State  laws  are  entirely  inadequate  to 
fully  stop  the  diflBculty  even  if  the  laws  were  enforced. 

While  the  State,  town,  and  individuals  permit  the  continued  disposal 
of  mill  waste  as  described,  and  also  the  dumping  of  miscellaneous  rub- 
bish into  the  river,  I  can  not  feel  justified  in  submitting  a  recommenda- 
tion that  the  United  States  shall  clear  it  away. 

A  survey  in  sufficient  detail  to  form  a  definite  basis  for  plans  and 
estimates  will  cost  $600. 

Very  respectfully,  youc  obedient  servant, 

JABED  A.  Smith, 
Lieut.  CoLj  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  JJ.  IS.  A. 
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subvby  of  union  riyeb  and  union  biyeb  bay,  maine. 

United  States  Engineer  Office, 

Portland,  Me.j  January  11, 1890. 

General  :  I  have  the  honor  to  sabmit  the  following  report  of  a  sur- 
vey of  the  Union  Biver,  and  Union  River  Bay,  Maine. 

My  preliminary  report  submitted  November  30,  1888,  described  the 
river  and  its  commerce  so  fully  that  but  little  further  discussion  is  re- 
quired  beyond  the  mere  engineering^  features  of  a  possible  improvement. 

In  August,  1889,  Mr.  F.  S.  Burrowes,  United  States  Assistant  Engi- 
neer, with  the  party  which  had  been  employed  in  surveys  at  other 
places,  completed  a  survey  of  the  parts  of  the  river  in  which  the  ob- 
Btructions  occur.  The  broad  part  of  the  river  at  its  mouth  is  a  part  of 
Union  River  Bay,  and  is  the  only  portion  of  the  bay  which  requires  any 
attention  at  this  time. 

For  the  details  of  the  survey  some  further  points  regarding  the  ma- 
terial deposited  in  the  river  and  lor  the  plan  of  improvement  which 
has  been  matured  under  my  supervision,  I  refer  to  Mr.Burrowes's 
report,  which  is  appended  hereto  and  to  the  two  tracings  which  are 
forwarded  in  a  separate  roll. 

It  will  be  observed  that  the  total  expense  of  the  improvement  is  esti- 
mated to  be  $225,000. 

Whether  the  channel  when  once  dredged  in  the  river  will  remain  in 
good  condition  is  a  matter  of  grave  doubt.  It  certainly  will  not  so 
remain  while  the  present  custom  of  depositing  mill  refuse  is  continued, 
and  it  is  probable  that  even  without  such  continuance  the  material 
already  there  may  from  time  to  time  become  detached  and  forced  into 
the  channel. 

As  no  drift  of  heavy  wood  has  been  formed  at  the  mouth  of  the  river, 
it  is  probable  that  the  channel  over  the  bar  would  be  maintained  with- 
out difficulty. 

Very  resi>ectfully,  your  obedient  servant, 

Jabed  a.  Smith, 
LieuL  CoLj  Carps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  J  U.  8,  A. 


rkfort  of  mr.  f.  8.  burrowes,  assistant  engineer. 

United  States  Engineer  Office, 

Portland,  Me,,  January  10,  1890. 

Colonel:  I  have  the  honor  to  snbmit  the  following  report  upon  a  sorvej  of  Union 
River  and  Union  River  Bay,  Maine,  made  under  your  direction  lii  August,  1H89,  in  ac- 
cordance with  river  and  harbor  act  of  Angnst  11,  1888. 

The  tidal  portion  of  Union  River  begins  at  the  city  of  Ellsworth  and  rnns  southerly 
4^  miles,  where  it  emptie^into  Union  River  Bay,  which  is  one  of  the  arms  of  Blue 
Hill  Bay. 

Owing  to  the  lack  of  funds  necessary  to  make  a  complete  survey  of  the  river  two 
detached  surveys  were  made,  one  extending  from  the  head  of  navigation  to  Lord's 
wharf,  a  distance  ot  1^  miles,  and  the  other,  covering  the  bar  at  tljo  mouth,  a  length 
of  li  miles,  leaving  an  unsurveyed  portion  between  of  If-  miles.  The  chart  of  the  U. 
S.  Coast  Survey  shows  depths  varying  from  7  to  23  feet  at  mean  low  water  through- 
out this  unsurveyed  interval. 

The  surveys  were  plotted  on  two  separate  sheets,  which  are  herewith  submitted. 
Chart  No.  1  shows  the  river  between  Ellsworth  and  Lord's  wharf,  and  is  drawn  to  a 
scale  of  1:2000.    Chart  No,  2  shows  the  bar  at  the  month  of  the  river,  and  is  drawn  to 
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a  scale  of  1:3000.  A  tri angulation  was  made  for  each  survey,  the  hich-waier  lines  and 
wharves  being  filled  in  between  by  stadia  measurement.  The  soundings  were  located 
by  intersection  wita  two  transits,  and  depths  measured  with  a  lead  on  a  graduated 
brass  chain. 

The  soundings  on  both  charts  are  reduced  to  the  plane  of  mean  low  water  as  estab- 
lished by  the  U.  S.  Coast  Survey  in  1879.  The  bench-mark  used  is  thns  described  by 
the  Coast  Survey.  The  gauge  was  fastened  to  the  southeast  comer  of  Captain  Bou- 
sey's  wharf  on  the  right  bank  of  Union  River,  1^  miles  below  Ellsworth.  The  bench- 
mark is  a  hole  drilled  in  ledge  of  rock  20  meters  northwest  from  gauge  and  1  meter 
from  high  water-mark  and  filled  with  lead.  It  is  40  feet  from  the  northeast  corner  of 
Captain  Bonsey's  house.  The  bench-mark  is  15.55  feet^above  mean  low  water.  Two 
auxilliary  bench-marks  were  e8tablisbe<1,  the  elevations  of  which  were  obtained  by 
water-level  at  high  tide  from  the  Coast  Survey  beuch-mark. 

Bench-mark  No.  1  is  shown  on  Chart  No.  1,  and  is  a  horizontal  drill  hole  in  ledge 
170  feet  above  Tinker's  wharf  and  is  9  fecU;  above  mean  lower  water. 

Bench-mark  No.  2  is  shown  on  Chart  No.  2,  and  is  a  horzontal  drill  hole  in  ledge  on 
the  point  2,150  feet  below  the  spindle,  and  is  12.1  feet  abova  wean  low  water. 

The  moan  range  of  tides  as  determined  by  the  Coast  Survey  at  the  same  time  is  ID 
feet. 

From  the  narrows  to  Ellsworth  there  is  a  crooked  channel  having  a  general  depth 
of  only  a  little  more  than  2  feet  at  mean  low  water.  In  1871  and  1872  the  United 
States  Crovemment  dredged  a  channel  in  a  nearly  direct  line  between  the  narrows  and 
the  old  steam-boat  landing  at  Ellsworth.  It  was  made  ISO  feet  wide  and  4  to  5  feet 
deep  at  mean  low  water.  The  present  survey  indicates  that  no  permanent  benefit 
was  derived  from  the  improvemeut  then  made.  The  rapid  filling  which  has  taken 
place  is  undoubtedly  the  result  of  the  large  quantities  of  slabs,  edgings,  shavings, 
sawdust,  and  other  saw-mill  wast'O  which  have  been  and  are  now  thrown  into  the 
river.  The  flats  at  low  water  are  seen  to  be  a  compact  mass  of  slabs,  edgings,  butts, 
sawdust,  etc.,  and  at  times  the  surface  of  the  river  is  so  covered  with  floating  d6bris 
as  to  make  it  difficult  to  get  through  it  with  a  small  boat.  The  people  living  along 
the  banks  of  the  river  gather  some  of  the  best  of  the  floating  wood  and  pile  it  above 
high-water  mark  to  dry  for  their  winter's  supply  of  fuel.  In  oue  case  I  knew  of  a 
small  sloop  coming  into  the  river  and  lending  with  wood  from  the  stream.  The  sup- 
ply, however,  greatly  exceeds  the  demand,  and  the  most  of  it  floats  up  and  down  with 
the  tide  until  it  gradually  becomes  saturated  and  sinks  to  the  bottom  to  perform  its 
part  in  obstructing  the  channel. 

The  river  at  the  mouth  widens  to  more  than  3,000  feet,  and  a  large  bar  has  formed 
there  which  leaves  only  a  narrow  channel  along  the  eastern  shore  with  an  available 
depth  of  a  little  more  than  4  feet  at  mean  low  water.  This  bar,  as  shown  by  sixty- 
one  borings  made,  is  composed  of  sawdust,  sand,  and  mud.  The  almost  entire  ab- 
sence of  mill  waste,  other  than  sawdust,  would  seem  to  indicate  that  all  the  larger 
refuse  lodges  in  the  narrow  river-above. 

The  commerce  of  the  river,  which  is  quite  extensive,  consists  almost  exclusively  in 
carrying  out  sawed  lumber  and  bringing  in  coal  and  some  small  supplies.  The  ves- 
sels used  for  this  purpose  can  not  have  a  depth  of  draught  much  greater  than  the 
flow  of  the  tide,  and  are  towed  in  and  out  at  extreme  high  water,  one  small  tow-boat 
performing  the  whole  service.  A  small  steam-boat,  connecting  with  the  Boston  and 
Fortland  boats,  makes  tri- weekly  trips  between  points  in  Blue  Hill  and  Union  River 
bays,  and  when  the  tide  serves,  lauds  at  Lord's  wharf,  1^  miles  beluw  Ellswoith. 
Qonerally,  however,  the  nearest  landing  it  u^akes  is  at  Surry,  near  the  head  of  Pat- 
ten's Bay. 

The  following  estimate  is  to  obtain  a  channel  by  dredging  from  Iiord's  Wharf  to 
Ellsworth  with  a  depth  of  6  feet  at  mean  low  water,  and  a  width  through  the  nar- 
rows of  100  feet,  and  thence  a  width  of  150  feet  to  and  in  front  of  the  wharves  at 
Ellsworth.  As  this  channel  is  at  the  head  of  the  tidal  basin  it  is  thought  that  if  the 
natural  conditions  were  partially  restored  and  maintained,  the  deptu  would  hold 
without  the  aid  of  contraction  works.  In  order  to  obtain  a  clear  depth  of  6  feet  it 
will  be  necessary  in  material  of  this  nature  to  make  an  allowance  for  dredging  at 
least  a  foot  below  grade,  and  the  quantities  in  the  estimate  are  calculated  on  that 
basis  for  aitti  measurements. 

As  the  river  at  its  mouth  has  an  abnormal  width,  it  is  proposed  to  contract  it  by 
a  jetty  and  training-wall  running  from  the  western  shore  ^across  Morton's  Rocks  and 
thence  parallel  to  and  about  800  feet  from  the  eastern  shore.  It  is  to  be  bnilt  of 
rough  stone,  with  top  6  feet  wide  and  6  feet  above  mean  low  water,  and  side  slopes 
of  45  degrees.'  The  jetty  and  training-wall  will  have  a  combined  length  of  6,700  feet 
and  the  training-wall  will  be  marked  in  three  places  with  rough  stone  beaoona  built 
to  a  height  of  G  feet  above  mean  high  water. 
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■ 

ESTIMATES. 

220,000  cubic  yards  Tin  scows)  dredgiag,  slabs,  edging,  etc;,  at  60  oent-s |132,000 

67,000  tons  of  stone  ror  jetty  and  training- wall,  at  $1.10 73, 700 

Contingencies 19,300 

Total ^ 225,000 

Very  respectfully,  your  obedient  servant, 

F.  S.  BURROWES, 

Aitiatant  Engineer. 
Lieut.  Col.  Jarbd  A.  Smith, 

Corpe  of  Engxifeere,  U.  S.  A. 


A  24. 

preliminary  examination  of  st.  croix  river,  maine. 

United  States  Engineer  Office, 

Portlandy  Me.j  December  28, 1888, 

Sib  :  I  have  the  honor  to  submit  the  following  report  of  a  prelimi- 
nary examination  of  the  St.  Croix  River,  Maine,  made  in  compliance 
with  iustractions  from  the  Chief  of  Engineers  in  letter  dated  August 
28, 1888,  and  September  29, 1888: 

In  the  autumn  of  1886  an  examination  of  the  St.  Croix  River  was 
made  and  a  report  was  submitted  November  22,  1886.  In  connection 
with  the  report  now  submitted  I  would  refer  to  the  former  one,  it  being 
quite  necessary  for  a  full  understanding  of  the  situation.  (See  Report 
of  Chief  of  Engineers,  1887,  p.  477.) 

On  the  25th  of  October,  1888, 1  visited  Calais,  and  went  over  essen- 
tially the  same  ground  as  before.  Although  it  was  at  a  season  of  the 
year  when  it  is  difficult  to  get  vessels  for  freights,  I  saw  twenty-nine 
large  sailing  vessels,  two  passenger  steamers,  one  steam-barge,  and  two 
togs  lying  at  the  wharves  on  the  American  side  of  the  river. 

The  business  of  the  town  of  Calais  is  quite  extensive,  it  being  central 
to  a  large  part  of  country  which  has  no  railroad  and  no  other  navigable 
port.  The  amount  of  navigation  of  the  river  was  so  fully  set  forth  in 
my  former  report,  to  which  reference  has  been  made,  that  it  does  not 
seem  necessary  to  repeat  the  figures,  which  vary  but  little  from  year  to 
year.  The  amount  and  class  of  navigation  is  such  as  to  fully  justify  an 
opinion  that  the  river  is  worthy  of  improvement. 

The  difficulties  heretofore  lying  in  the  way  have  been  that  the  saw- 
mills were  allowing  sawdust  and  other  refuse  to  be  thrown  into  the 
river  where  it  would  again  fill  the  channel.  Special  pains  were  there- 
fore taken  to  ascertain  whether  any  measures  were  being  enforced  to 
prevent  further  filling  of  the  channel.  Several  ot  the  mills  were  visited, 
and  I  observed  that  all  the  edgings  and  other  waste  except  sawdust 
was  being  hauled  away  in  carts.  As  the  visits  were  entirely  unan- 
nounced, there  could  be  no  reason  for  supposing  that  the  carting  of  ref- 
use was  exceptional.  One  of  the  principal  mill-owners  told  me  that 
the  mills  had  made  contracts  for  the  removal  of  all  the  waste  except 
sawdust. 

I  ascertained  that  the  town  authorities  of  Calais  and  of  St.  Stephens 
had  each  employed  a  man  as  special  police  to  prevent  the  throwing  of 
waste  into  the  river,  and  to  make  complaint  for  every  violation  of  the 
law. 

The  State  law  is  very  inadequate  for  the  purpose,  for  the  reasons  that 
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proseoatioufi  are  only  uuder  a  general  law,  and  not  one  enacted  specific- 
ally for  that  purpose.  Much  of  the  fine  sawdust  gcTes  into  the  river, 
but  the  currents  are  sufficient  to  remove  that  material  so  long  as  it  is 
not  accompanied  by  bark,  slabs,  edgings,  shavings,  etc. 

At  present  the  care  in  this  respect  seems  to  be  all  that  can  reasonably 
be  required. 

I  therefore  recommend  that  a  survey  be  made  from  the  bridge  to  the 
wide  part  of  the  river  below  Breakwater  Ledge,  in  order  that  a  complete 
project  and  estimate  of  cost  may  be  prepared.  In  1877  Colonel  Thorn 
submitted  an  estimate  of  $150,000  for  improving  the  channel  of  the  St. 
Croix,  and  that  amount  may  be  assumed  as  approximately  correct  now 
in  the  absence  of  any  more  exact  maps. 

As  the  St  Croix  Kiver  is  located  on  the  boundary  between  Maine 
and  JSew  Brunswick,  the  channel  is  one  of  international  interest  and 
jurisdiction. 

It  there/bre  seems  proper  to  recommend  .that  the  subject  should  be 
brought  to  the  attention  of  the  Dominion  authorities,  in  order  to  se- 
cure, if  possible,  some  harmonious  joint  action  in  carrying  out  any  im- 
X)rovements  which  may  be  found  necessary. 

A  survey  of  the  river  as  complete  as  is  required,  together  with  ob- 
servations of  the  currents  and  borings  or  other  examinations  of  the 
bottom,  will  cost  $1,500. 

Very  respectfully,  your  obedient  servant, 

Jared  a.  Smith, 
Lieut  CoLy  Corps  of  Engineers, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  J  U.  S,  A. 


survey  of  st.  croix  river,  maine. 

United  States  Engineer  Office, 

Portland,  Me.j  December  20, 1889. 

General  :  I  have  the  honor  to  submit  the  following  report  of  a  sur- 
vey of  the  St.  Croix  Biver,  Maine,  made  in  compliance  with  requirements 
of  section  13  of  river  and  harbor  act  of  August  11, 1888,  and  instruc- 
tions in  letter  from  Chief  of  Engineers  dated  April  1,  1889. 

At  as  early  a  day  as  practicable,  Mr.  F.  S.  Burrowes,  United  States  as- 
sistant engineer,  was  assigned  to  the  charge  of  this  survey',  and  the  work 
was  completed  in  the  latter  part  of  July.  Several  other  surveys,  how- 
ever, detained  the  party  in  the  field  until  the  end  of  September,  so 
that  it  has  been  impracticable  sooner  to  complete  the  various  maps  and 
estimates.  Mr.  Burrowes's  report,  which  is  appended  hereto,  gives  a 
full  account  of  the  survey  and  the  information  obtained  regarding 
depths  of  water  and  the  character  of  obstructions. 

The  improvement  for  which  the  estimate  is  submitted  in  Mr.  Bur- 
rowes's report  has  been  planned  after  a  mutual  study  of  the  subject,  so 
that,  if  an  improvement  is  to  be  undertaken,  the  plan  submitted  is  that 
which  has  myapproval. 

In  view  of  the  fact  that  it  will  be  impracticable  to  remove  all  the  slabs 
and  other  mill  waste  from  the  river,  and  that  there  is  more  or  less  lia- 
bility that  parts  which  remain  may  become  detached  and  possibly  fill 
the  channel  previously  excavated,  I  deem  it  unadvisable  that  the  pro- 
posed channel  should  be  made  of  less  dimensions  than  that  for  which 
the  estimate  of  $280,000  is  submitted. 
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Thi8  river  is  one  of  the  numerous  streams  along  which  the  pernicious 
pnictice  has  obtained  of  dumping  all  mill  waste  into  the  water  until  the 
navigation  has  been  very  seriously  impaired. 

Within  two  years  measures  have  been  taken  to  prevent  all  waste  ex- 
cept sawdust  from  being  thrown  into  the  river,  and  this  has  been  par- 
tially successful. 

No  attempt  hasj  however,  been  made  to  exclude  the  sawdust,  which 
has  contributed  its  share  to  the  obstruction,  besides  tending  greatly  to 
destroy  the  fishing  interests. 

If  the  deposit  of  waste  can  be  restricted  to  the  sawdust,  I  believe 
that  the  annual  freshets  will  be  sufficient  to  keep  the  channel  clear  in 
the  upper  part  of  the  tidal  basin,  where  ordinary  current.s  are  weak. 

The  question  of  improving  the  navigation  on  the  St.  Croix  River  has 
been  so  fally  discussed  in  my  preliminary  report,  dated  December  28, 
1888,  and  in  several  former  reports  included  in  reports  of  the  Chief  of 
Bngineers,  that  no  further  explanations  are  now  required. 

In  a  separate  package  I  forward  a  tracing  of  a  map*  made  from  the 
recent  survey;  upon  the  map  the  location  and  extent  of  improvements 
here  proposed  ai«  fully  indicated. 

Very  respectfully,  your  obedient  servant, 

Jaeed  a.  Smith, 
Lieut.  CoLj  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EngineerSj  U.  S.  A. 


report  of  mr.  f.  8.  burrowes,  assistant  engineer. 

United  States  Engineer  Office, 

Portland,  Me,  December  Itf,  1889. 

Colonel:  I  have  the  honor  to  sabrnit  the  following  report  upon  the  survey  of  St. 
Croix  River,  Maine,  made  under  your  direction  in  accordance  with  river  and  harbor 
actof  AaRuBt  11,  1888. 

The  survey  was  begun  June  24  and  completed  July  23,  and  extended  from  the  toll- 
bridge  between  the  cities  of  Calais  and  St.  Stephen  for  a  distance  of  4f  miles  to 
fender  piers  built  on  a  dangerous  reef  of  tocka  and  locally  known  as  the  breakwater 
on  ^*  The  Ledge.''  This  portion  of  the  river  is  a  part  of  the  northeastern  boundary  of 
the  United  States,  between  the  State  of  Maine  and  the  province  of  New  Brunswick. 

A  system  of  triangles,  thirty  in  number,  was  made  to  cover  the  length  of  the  survey. 

The  triangnlation  points  were  marked  wherever  possible,  either  by  drill  holes  in 
ledge  or  anger  holes  in  wharves,  stakes  being  used  in  only  four  places  where  more 
permanent'  marks  were  not  readily  obtain.ibIe.  A  main  base  line  1,697.50  feet  long 
was  measured  with  a  200-foot  steel  tape  and  a  check  base  608.30  feet  in  length. 
The  angles  in  the  trianguiation  were  carefully  measured  and  repeated  at  least  twice. 
The  measured  and  calculated  lengths  of  the  check  base  differed  by  .04  foot.  The 
high-water  line,  points  of  ledge,  and  wharves  were  filled  in  between  the  triangnla- 
lion  points  by  stadia  measurement.  The  soundings  were  located  by  intersection  with 
two  transits,  the  sounding  boat  being  kept  on  fixed  ranges  with  one  inscrument,  and 
the  angular  distance  of  each  sounding  measured  with  the  other.  The  depths  were 
measured  with  an  8-pound  lead  on  a  graduated  brass  chain.  The  bottom  was  tested 
in  sixty -three  places  with  a  steel  rod  in  the  end  of  a  graduated  wooden  pole,  the  loca- 
Uon  of  each  test  being  determined  by  intersection  with  two  transits. 

The  map  of  the  survey  herewith  submitted  is  platted  on  one  sheet  to  a  scale  of 
1:2400.  The  soundings  are  referred  to  the  plane  of  mean  low  water  as  determined 
during  the  survey  or  1873,  the  tide-gauges  being  set  with  zeros  in  that  plane  from 
recorded  elevations  of  bench-marks  bf  that  survey.  The  bench-marks  used  for  the 
present  survey,  both  old  and  newly  established,  are  as  follows,  viz: 

Bench-mark  No.  1  (old):  Top  of  granite  foundation  of  St.  Stephen's  bank,  37.42 
feet  above  mean  low  water. 


*  Omitted. 
ENG  90 30 
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Bonch-roark  No.  2  (new):  Horizontal  drill  hole  in  ledge  on  line  of  nppek*  side  of 
lower  ateara-boat  ^harf,  16.6  feet  above  mean  low  water. 

Bench-mark  No.  3  (new):  Horizontal  drill  hole  in  ledge  10  feet  below  Jewett's 
Wharf,  18.1  feet  above  mean  low  water. 

Bench-mark  No.  4  (old):  Copper  bolt  in  large  bowlder  on  Knight's  Point,  24.8  feet 
above  mean  low  water. 

Bench-mark  No.  .^>  (new) :  Vertical  drill  hole  in  ledge  160  feet  above  pier,  at  a*oath 
of  Bog  Brook,  13.6  feet  above  mean  low  water. 

The  survey  of  1873  covered  the  same  stretch  of  river  embraced  in  the  present  one, 
and  a  series  of  observations  made  at  that  time  and  including  57  consecutive  high 
waters  and  57 consecutive  low  waters  developed  the  following  tidal  conditions: 

Feet. 
Rise  of  mean  high  water  above  mean  low  water 19.9 

Extremes  of  high  water  above  mean  low  water )  ^  fi 

Extremes  of  low  water: 

Above  mean  low  water 2 

Below  mean  low  water 3.4 

A  comparison  of  the  two  surveys  shows  no  considerable  change  in  the  condition  of 
the  channel  except  at  a  point  one-fourth  mile  above  '*The  Ledge"  where  a  shoal 
with  a  little  less  than  15  foot  of  water  on  it  at  mean  low  water  extends  three-fourths 
of  the  distance  across  the  channel,  and  which  apparently  did  not  exist  at  the  time  of 
the  previous  survey. 

Tlie  present  condition  of  the  channel  is  about  as  follows,  the  depths  being  all  re- 
ferred to  mean  low  water: 

There  is  a  good  channel  12  feet  and  more  deep  up  to  a  short  distance  above  Hill's 
Point,  where  there  is  a  shoal  about  200  feet  long  having  on  it  only  10^  feet  of  water, 
the  material  of  which  it  is  composed  being  very  soft  mud  and  sawdust.  Above  this 
shoal  the  12-foot  channel  continues  to  the  point  opposite  Jewett's  wharf  with  a  gen- 
eral width  of  more  than  200  feet  and  continues  further  to  the  old  wharf  on  the  Cana- 
dian side  with  a  width  of  about  100  feet.  On  the  crossing  from  the  old  Wharf  on  the 
Canadian  side  to  the  lower  steam-boat  landing  a  least  depth  of  9i  feet  and  a  general 
depth  of  10|  feet  is  found.  From  the  lower  steam-boat  wharf  to  the  wharves  at  Calais 
and  St.  Stephen  there  is  a  least  depth  of  6^  feet  and  a  general  depth  of  about  7^  feet, 
the  9-foot  curve  occurring  in  only  two  or  three  places.  In  front  of  the  wharves  the 
depths  vary  from  1.5  feet  to  9  feet,  with  the  exception  of  a  narrow  pool  on  the  Cana- 
dian side,  which  is  more  than  9  feet  deep. 

The  material  of  which  the  bottom  is  composed  between  Jewett's  Wharf  and  the 
toll-bridge  is  mud,  sawdust,  slabs,  and  edgings,  with  some  gravel  and  bowlders  im- 
medately  below  the  bridge.  The  slabs  and  edgings  are  less  numerous  in  the  ohannel 
and  increase  toward  the  sides.  They  also  increase  in  number  up-stream  until  be- 
tween the  wharves  the  bottom  is  covered  with  a  compact  mass  of  them. 

At  the  present  time  it  is  elaimed  that  sawdust  is  the  only  mill  waste  allowed  to 
escape  into  the  river,  and  during  my  stay  I  did  not  observe  any  considerable  amount 
of  larger  waste  in  the  steam.  Large  sawdust  deposits  from  1  to  3  feet  thick  show  in 
the  flats  at  low  water  all  along  the  river.  As  the  channel  shows  no  recent  shoaling 
it  would  seem  that  the  current  has  been  sufficiently  strong  when  not  checked  by  do- 
posits  of  slabs  and  edgings  to  carry  the  sawdust  out  to  deep  water. 

I  did  not  obtain  any  important  statistics  of  the  commerce  of  the  river  in  addition 
to  those  fully  given  in  your  preliminary  reports.  During  the  month  of  July  business 
on  the  river  was  very  active,  and  from  three  to  six  or  more  lumber-laden  Teasels  went 
out  daily. 

There  is  a  daily  steam-boat  line  from  Calais  to  Eastport,  connecting  at  that  place 
with  the  International  line  of  steamers  between  Boston  and  St.  John.  This  boat 
runs  approximately  on  time,  and  when  the  tide  serves  it  lands  at  the  wharf  immedi- 
ately below  the  toll-bridge.  Generally,  however,  it  is  compelled  to  land  at  the  lower 
wharf,  which  is  inconveniently  located  1^  miles  down  the  river. 

The  project  for  improvment  upon  which  the  following  estimate  is  based  is  to  ob- 
tain a  channel  12  feet  deep  at  meau  low  water,  generally  200  feet  wide  and  narrow^ 
to  150  and  100  feet  in  the  upper  part  of  the  harbor  to  avoid  ledge.  This  would  yield 
a  depth  of  nearly  9  feet  at  extreme  low  water,  and  would  enable  the  steam-boat  to 
land  at  the  upper  wharf  at  all  stages  of  tide.  It  would  also  allow  the  larger  lumber 
vessels  to  fully  load  at  the  wharves  instead  of, as  now,  being  compelled  to  drop  down 
to  the  deep  water  below  *'The  Ledge"  after  being  only  partially  loaded,  and  finish 
out  by  the  expensive  method  of  rafting  the  lumber  to  that  point  and  hoisting  it  on 
board  from  the  water. 

It  is  nroposed  to  obtain  this  channel  above  Jewett's  Wharf  by  dredginj^.  Such  a 
channel,  when  once  obtained  here,  would  doubtless  maintain  itself  if  oare  is  U^Len  to 
keep  mill  waste  out  of  ilie  river. 
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The^oonditioQS  at  the  ehoal  above  Hill's  Point  are,  however,  different.  The  material 
ie  very  soft  and  the  river  wide  and  if  dredging  was  resorted  to  to  secure  the  desired 
depth  it  is  probable  the  same  shoaling  woald  soon  again  take  place  if  the  regimen  of 
the  river  remaimi  unchanged.  For  this  purpose  a  small  jetty  and  training- wall  having 
a  total  length  of  600  feet  is  proposed  to  jut  out  from  the  right  bank  of  the  river  near 
the  lower  end  of  the  shoal  to  deflect  the  flood  current  to  the  eastward  and  produce  a 
scouring  action  over  the  i^oal.  This  structure  is  to  be  rough  stone  built  to  a  height 
of  8  feet  above  mean  low  water,  with  a  width  on  top  of  6  roet  and  side  slopes  or45 
degrees.  The  desired  result  could  be  more  economically  and  satisfactorily  obtained 
by  building  the  jetty  out  from  the  Canfldiaa  shore  near  the  head  of  the  shoal,  if  the 
permission  of  the  Dominion  government  could  be  obtained  for  such  location. 

If  it  should  be  thought  sufficient  to  obtain  a  depth  of  only  9  feet  at  mean  low  water 
above  the  lower  steam-boat  wharf,  the  estimate  would  be  reduced  by  180,000  oublo 
yards  {in  Htu)  of  dredging. 

Etiimate. 

420,000  cubic  yards  (in  eitu)  dredging  mnd,  sawdnst,  slabs,  and  edgings,' 

at  60  cents $252,000 

5.500  tons  of  stone  for  jetty,  atfl 5,500 

Engineeiing  and  contingencies 22,500 

Total ^ ^ 280,000 

Very  respectfully,  your  obedient  servant, 

F.  S.  BURROWES, 

As9iatant  Engineer, 
Lient.  Col.  J.  A.  Smith, 

Corps  of  Engineers,  U.  S,  A, 


A  25. 

prelimikary  examination  of  pleasant  river,  prom  columbia 

falls  to  its  mouth,  maine. 

United  States  Engineer  Office. 

Portland^  Me.y  December  29, 1888. 

Sir  :  In  compliance  with  instroctions  from  the  Chief  of  Engineers,  in 
letters  of  Aagust  28  and  September  29, 1  have  the  honor  to  submit  the 
following  report  of  a  preliminary  examination  of  Pleasant  Biver,  Maine, 
from  Columbia  Falls  to  its  mouth. 

On  the  Ist  of  November,  1888, 1  visited  Columbia  Falls,  at  the  head 
of  navigation  on  the  Pleasant  Kiver,  and  afterwards  visited  other 
points  on  the  river  below. 

The  river  has  its  rise  in  the  interior  of  the  southeastern  quarter  of 
the  State,  and  is  about  midway  between  the*  Penobscot  River  and  the 
boundary  between  Maine  and  New  Brunswick. 

The  head  of  tide- water  and  of  navigation  at  Columbia  Falls  is  in  a 
direct  line  about  12  miles  north  of  the  headlands  of  the  coast  and  about 
20  miles  north  of  the  island  headland. 

The  river  iscentral  to  more  than  250  square  miles  of  territory,  includ- 
ing several  towns  and  villages,  as  a  shix^ping  and  receiving  point  for 
freights. 

While  the  ft^ights  include  considerable  lumber,  pulp  wood,  spool 
wood,  canned  fruits,  agricultural  products,  etc.,  yet  they  can  not  prop- 
erly be  described' as  very  extensive. 

So  far  as  I  could  ascertain  by  inquiry,  observation,  and  comparison 
of  various  accouuts,  the  amount  of  business  by  navigation  may  be  ap- 
proximately  summarized  as  follows: 
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At  Goluinbia  Falls  there  are  two  lumber  mills,  which  together  ship  an- 
naally  an  average  of  3,000,000  feet  of  long  lumber,  besides  the  small 
stuft  which  is  cut  into  laths,  pickets,  shingles,  etc. 

A  canning  factory  shipped  13,000  cases  of  berries  in  the  summer  of 
1888. 

At  Columbia,  a  short  distance  above,  are  two  headings  mills,  the 
products  of  which  are  shipped  from  Columbia  Falls.. 

The  vessels  carrying*  these  freights  are  frequently  loaded  upon  the 
return  trips,  and  they  bring  the  principal  supplies  for  a  large  area  of 
surrounding  country.  There  is  no  railroad  in  that  part  of  the  State, 
and  no  steam-boat  line  touching  pearer  than  Milibridge,  15  miles  south- 
east, or  at  Jonesport,  13  miles  southwest. 

The  vessels  going  up  as  far  as  Columbia  Falls  draw  from  6  to  9  feet 
of  water,  and  carry  from  50,000  to  90,000  feet  of  lumber  in  one  freight 
The  number  may  be  given  approximately  as  follows : 

VesBelt. 

Lumber  shipments  ...•— ^ 50 

Spool  wood,  shipments 1 

Palp  wood,  shipments 5 

Fruit,  potatoes,  eto.,  shipments 5 

One  schooner  of  about  100  tons  register  has  been  built  at  Columbia 
Falls  the  past  season,  and  another  is  reported  as  soon  to  be  built. 

The  river  from  Columbia  Falls  to  Addison  Point  is  said  to  be  5  miles 
or  more,  although  the  direct  line  does  not  exceed  3  miles. 

At  Addison's  Point  the  river  becomes  broad,  and  below  that  place  it 
is  more  like  a  long,  narrow  bay,  and  unless  the  mouth  of  the  river  be  at 
Addison  Point,  it  is  difficult  to  say  at  what  exact  point  it  should  be 
located. 

Some  maps  which  have  been  issued  give  the  name  of  the  river  as  far 
down  as  a  narrow  part  of  the  bay  about  5  miles  below  Addison  Point. 
A  small  settlement  near  the  narrows  mentioned  is  called  Pleasant 
Biver.  I  therefore  assume  that  the  mouth  of  the  river  is  at  the  narrow- 
est place  in  the  bay,  near  the  Pleasant  Biver  settlement. 

On  the  river,  between  Columbia  Falls  and  Addison  Point,  is  a  forma- 
tion of  clay,  which  is  reported  to  be  of  excellent  quality  for  the  manu- 
facture of  terra  cotta  for  building  purposes*  and  also  for  fire-bricks.  A 
company  has  been  formed,  with  a  capital  oi  $75,000,  to  enter  qpou  the 
manufacture  of  bricks  and  terra  cotta.  Should  the  enterprise  prove  a 
success  it  will  make  a  very  important  addition  to  the  amount  of  freights 
and  to  the  necessity  for  improvement. 

At  Addison  Point  the  best  information  I  could  obtain  indicated  the 
arrival  annually  of  seventy-five  vessels  of  from  60  tons  to  200  or  more 
tons  registered. 

Five  vessels  of  from  65  tons  to  100  tons  registered  capacity  are  em- 
ployed regularly  between  Addison  Point  and  Boston.  The  vessels 
carry  freight  in  both  directions,  the  outward  freights  consisting  mainly 
of  granite. 

There  is  a  granite  quarry  near  Addison  Point  and  another  at  Pleasant 
Biver,  from  both  of  which  a  fine  quality  of  stone  is  shipped. 

No  accurate  map  of  the  river  or  bay  has  yet  been  published,  so  that 
the  depths  and  condition  of  the  river  could  only  be  ascertained  in  a 
general  way.  Inquiries  were  made  of  a  large  number  of  business  men, 
sailing  masters,  and  pilots. 

The  river  from  Columbia  Falls  to  Addison  Point  is  suck  that  at  or- 
dinary high  water  a  vessel  drawing  9  feet  can  be  taken  through  if 
handled  with  care.    The  rise  oi  the  tide  is  about  13  feet  at  Addisop 
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PoiQty  but  at  low  water  the  river  has  so  mncb  declivity  that  the  tide 
raises  the  water  at  Colombia  Falls  only  about  8  feet. 

The  obstructions  between  Columbia  Falls  and  j^ddison  Point  are 
said  to  be  of  rocks,  either  bowlders  or  ledge,  and  probably  also  mill 
refuse.  The  mills  are  at  present  putting  refuse  into  the  water,  and  it 
can  hardly  have  failed  to  causemore  or  less  obstruction. 

Below  Addison  Point  there  are  shoals,  bowlders,  and  rocks,  some  of 
which  were  marked  by  buoys  last  spring,  placed  under  direction  of  the 
Light-House  Board.  These  obstructions  are  such  that  a  vessel  draw- 
ing 7  feet  of  water  can  not  safely  pa^s  over  at  a  lower  stage  than  half- 
tide,  and  vessels  of  12  feet  or  more  draught  must  wait  until  near.high 
water. 

While  some  delays  are  thus  caused  I  believethatthe  difficulty  would 
be  made  much  less,  and  perhaps  sufficiently  removed,  by  more  complete 
marking  with  buoys,  and  the  expense  would  be  far  less  than  to  attempt 
the  removal  of  the  rocks. 

The  freights  which  are  taken  out  of  Pleasant  River  enter  into  the 
general  business  and  commerce  of  the  country,  and  to  that  same  extent 
the  improvement  of  the  transportation  route  is  of  general  interest. 

There  seems  to  be  but  little  doubt  that  some  small  improvements  to 
the  navigation  would  result  in  further  developing  the  granite  works, 
and  it  would  also  add  to  the  opportunity  for  manufacture  of  bricks  and 
terra  cotta. 

I  have  no  means  of  making  even  an  approximate  estimate  of  the  cost 
of  such  improvements  as  may  be  necessaiy,  and  it  is  possible  that  after 
a  survey  has  been  made  it  may  be  found  unadvisable  to  attempt  the  im- 
provement owing  to  the  material  or  the  cost  of  the  work. 

If  the  obstructions  are  found  to  be  mainly  of  mill  refuse  they  should 
not  be  removed  unless  arrangements  are  made  to  rigidly  exclude  such 
deposits  from  the  river  in  future. 

It  also  follows,  as  a  matter  of  course,  that  improvements  should  not 
be  undertaken  unless  they  promise  a  degree  of  permanence  at  a  cost 
which  shall  not  be  disproportionate  to  the  benefits. 

It  is  my  opinion  that  the  river  is  worthy  of  improvement. 

I  recommend  that  a  survey  of  the  river  be  made  from  Columbia  Falls 
to  Addison  Point ;  also  examinations  or  detached  surveys  of  the  ob- 
structions in  the  river  below  Addison  Point. 

The  expense  of  the  survey  recommended  is  estimated  at  $1,200. 
Very  respectfully,  your  obedient  servant, 

Jabed  a.  Smith, 
.  lAeut  CoLy  Corps  of  Engii^eersM 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8,  A, 


SURVEY  OP  PLEASANT  RIVER  FROM  COLUMBIA  FALLS  TO  ITS  MOUTH, 

MAINE. 

United  States  Engineer  Office, 

Portland^  JIfe.,  February  5, 1890. 

General  :  I  have  the  honor  to  submit  the  following  report  of  a  sur- 
vey of  the  Pleasant  River,  Maine,  from  Columbia  Falls  to  its  mouth, 
accompanied  by  two  tracings*  from  the  maps  of  tlie  portions  surveyed. 


•Omitted. 
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My  preliminary  report,  dated  December  29, 1888,  discussed  the  sub- 
ject so  fally  that*  but  little  remains,  save  to  report  results  and  estimates. 

The  funds  which  could  be  allotted  to  the  survey  were  entirely  inade- 
quate to  make  it  complete  in  details,  and  I  was  therefore  compelled  to 
limit  the  work  to  a  careful  reconnaissance  of  the  part  above  the  bridge, 
and  to  a  small  detached  survey  of  reefis  near  the  channel  below. 

The  map  of  the  upper  part  of  the  river  is  shown  upon  chart  No.  1 
and  that  of  the  reefs  upon  chart  No.  2, 

The  report  of  Mr.  F.  S.  Burrowes,  assistant  engineer,  appended  hereto* 
sufSciently  explains  the  situation. 

The  estimate  of  $3,500  is,  I  believe,  ample  to  cover  all  work  at  present 
necessary.  It  will  be  observed  that  only  part  of  the  amount  estimated 
is  for  the  improvement  of  the  channel,  the  other  part  being  for  the  con- 
struction of  beacons  to  mark  rocks  near  the  channel. 

The  chnnnel  below  Addison  Point  is  ample  for  all  present  or  pros- 
pective demands,  but  the  rocks  known  as  Channel  Bocks  and  Coffin's 
Rocks  should  be  distinctly  marked  by  beacons.  At  high  water  these 
rocks  are  covered,  and  form  dangerous  obstructions.  Three  good  bea- 
cons, or  even  spindles,  would  be  of  great  service  in  marking  the  position 
of  the  rocks. 

It  may  be  added,  that  should  the  beacons  be  erected  under  direction 
of  the  Light-House  Board,  as  is  usual  in  such  cases,  the  amount  re- 
quired for  improving  the  river  by  removing  bowlders  above  Addison 
Point  will  be  but  $l,iiOO. 

Very  respectfully,  your  obedient  servant, 

Jaued  a.  Smith, 
Lieut  Vol.^  Corps  of  Engineers, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  8,  A. 


rkpobt  of  mr.  f.  s.  burrowes,  assistant  fjifgikebr. 

United  States  Engineer  Office, 

Portland,  Me.,  February  4,  1690. 

Colokel:  I  ha^e  the  honor  to  submit  tbe  followiDg  report  of  the  snrvey  of  Pleas- 
ant Hiver,  Maine,  made  nnder  your  direction  in  Augast,  1889,  in  accordance  with 
river  and  harbor  act  of  Augnst  11,  1888 : 

Owing  to  a  lack  of  funds,  tbe  time  which  conld  be  given  to  the  field-work  was  lim- 
ited to  two  weeks,  and  the  effective  working  time  was  fnrther  shortened  by  fog  and 
rain.  As  tbe  river  has  a  total  length  of  about  12  miles,  and  a  general  width  below 
Addison  Point  of  about  a  half  mile,  it  was  evident  that  a  snrvey  of  the  whole  river 
could  not  be  made  in  this  time.  Attention  was  therefore  confined  to  the  parts  of 
the  river  especially  mentioned  in  your  preliminary  report  j  that  is,  the  narrow  river  ^ 
between  Columbia  Falls  and  Addison  Point  and  the  rocks  in  the  channel  in  the  vicin- 
ity of  Reef  Point. 

The  survey  was  plotted  on  two  charts  which  are  submitted  herewith.  Chart  No.  1 
shows  the  river  between  Columbia  Falls  and  Addison  Point  (a  distance  of  5^  miles) 
on  a  scale  of  1:3000.  Chart  No.  2  shows  location  of  rocks  in  the  vicinity  of  Beef 
Point,  and  is  drawn  on  a  scale  of  1:2000. 

The  sonndings  on  both  charts  are  reduced  to  the  plane  of  the  mean  of  the  low 
waters  observed  dnring  the  snrvey.  The  mean  range  of  tides  at  Addison  Point,  as 
given  by  the  Coast  Snrvey,  is  11.3  feet. 

The  survey  between  Colnmbia  Falls  and  Addison  Point  can  only  be  regarded  as  a 
close  reconnaissance,  the  distances  having  been  measured  with  the  stadia.  At  Reef 
Point  a  base  line  was  measured  and  a  triangulation  carefully  made.  In  both  cases 
the  soundings  were  located  by  intersection  and  the  depth  measured  with  a  graduated 
brass  chain.  In  the  river  above  Addison  Point  where  it  was  at  times  found  necessary 
to  make  soundings  a  mile  or  more  from  the  tide-gauge,  care  was  taken  to  make  snch 
soundings  at  or  near  high- water  slack,  so  as  to  euminate  as  far  as  possible  the  errors 
dne  to  surface  declivity. 
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The  width  of  the  river  between  Addison  ^6int  and  Columbia  Falls  varies  from  400 
feet  to  200  feet^  and  the  depth  at  low  water  shoals  qnite  gradnally  up-stream  from  8 
fe^t  to  0  feet.  The  present  method  of  navigatini^  this  portion  of  the  river  is  for  ves- 
sels drawing  9  or  10  feet  of  water  to  start  from  Columbia  Falls  at  high  water  and 
slowlv  kedge  or  float  with  the  tide  down-stream,  tho  channel  being  too  narrow  to 
permit  the  effective  nse  of  sails,  and  the  traffic  not  sufficiently  ffreat  to  justify  the 
employment  of  a  tow-boat.  It  usually  takes  two  tides  to  make  the  trip  from  Colum- 
bia Falls  to  Addison  Point  where  the  river  widens  so  that  sails  can  be  used. 

At  several  points  in  this  part  of  the  river  large  bowlders  have  gradually  worked 
into  the  channel  and  have  caused  some  damage  and  delay  to  vessels  drifting  upon 
them.  Their  removal  would  be  of  benefit  to  the  navigation  of  the  river.  Any  otlier 
scheme  of  improvement  would  require  the  dredging  of  the  channel  of  the  river  aud 
the  basin  at  Columbia  Falls  to  a  depth  of  at  least  6  feet  at  low  water.  Tho  cost  ot , 
snch  improvement  would  be  large,  and  a  correct  estimate  could  not  be  made  without 
a  closer  survey  and  an  examination  of  the  character  of  the  bottom  by  means  of  bor- 
ings. At  Addison  Point  the  river  is  crossed  by  a  bridge  with  a  draw-span  of  an  anti- 
quated type,  which  gives  a  clear  opening  of  35.8  feet.  The  bridge  is  owned  and 
operated  by  the  town  of  Addison. 

Below  Addison  Point,  according  the  Coast  Survey  chart  and  the  testimony  of  those 
using  the  river,  there  is  a  good  depth  of  water,  and  the  channel  is  f^ree  from  serious 
obstructions  except  in  the  vicinity  of  Reef  Point.  The  principal  obstructions  hero 
are  two  rocks  in  mid-river  projecting  only  slightly  above  low  water.  The  channel 
between  them  is  deep,  but  lb  only  90  feet  in  width.  Above  these  rocks  is  a  shoal  of 
broken  ledge,  bowlders,  and  gravel  (known  as  Coffin's  Rocks),  and  further  above  a 
rock  projecting  nearly  to  high  water  and  known  as  Bnngee  Rock.  The  line  of  deep- 
est water  is  between  the  channel  rocks,  thence  to  the  westward  of  Coffin's  Rocks, 
and  thence  to  the  eastward  of  Bungee  Rock.  This  channel  is,  however,  narrow  and 
crooked,  and  hard  to  navigate  in  a  sailing  vessel.  The  usual  course,  therefore,  is  to 
the  eastward  of  all  the  obstructions,  where  there  is  water  enough  for  vessels  of  the 
draught  used  to  pass  over  at  half- tide.  The  obstructions  are  principally  hazardous, 
because  being  in  a  wide  part  of  the  river  they  are  difficult  to  locate  at  high  water. 
If  the  channel  rocks  were  marked  by  stone  beacons  or  iron  spindles  on  one  or  both  of 
them,*  aud  the  location  of  Coffin's  Rocks  well  designated  by  bouys,  the  present  traffic 
of  the  river  could  be  carried  on  without  serious  hazard  or  delay. 

The  details  of  the  traffic  of  the  river,  as  fully  given  in  your  preliminary  report, 
correspond  substantially  with  the  information  I  was  able  to  obtain  while  making  the 
survey.  A  yard  and  mill  for  making  bricks  by  machinery  was  established  during 
the  past  summer  on  the  river  1^  miles  below  Columbia  Falls.  Two  small  schooners 
were  being  built  in  the  yards  at  Columbia  Falls.  It  is  estimated  that  the  bowlders 
could  be  removed  from  the  river  between  Addison  Point  and  Columbia  Falls  for 
$1,000,  and  that  stone  beacons  could  be  placed  on  the  channel  rocks  for  |3,000,  which 
with  an  addition  for  contingent  expenses  would  make  a  total  estimated  cost  of  im- 
provement pf  $3,600. 

Verv  respectfully,  your  obedient  servant, 

F.  S.   BURROWES, 

AisUiant  Engineer. 

Lieut.  Col.  Jared  A.  Smith, 

Corps  of  Engineers,  U,  S.  A. 


A  26. 
PRELIMINARY  EXAMINATION  OF  KENNEBUNK  RIVER,  MAINE. 

United  States  Enginebb  Office, 

Portland^  Me.^  January  7, 1889. 

Sib  :  I  have  tbe  honor  to  submit  the  following  report  of  a  preliminary 
examination  of  the  Eennebniik  Biyer,  Maine. 

In  compliance  with  instructions  from  the  Chief  of  Engineers,  I  visited 
the  Kennebunk  River,  December  1, 1888. 

The  navigable  portion  of  the  river  is  practically  limited  to  the  part 
from  its  mouth  to  tbe  bridge,  a  distance  of  less  than  IJ  miles;  the 
bridge,  however,  is  provided  with  a  draw  and  small  vessels  occasion- 
ally go  to  points  above. 
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The  river  is  in  the  collection  district  of  Keunebunk,  of  which  Keune- 
bunk  is  the  port  of  entry. 

From  al)Ove  the  bridge  to  the  mouth  of  the  river  on  the  east  side  is 
situated  the  village  of  Kennebunkport,  which  is  a  port  of  delivery. 

Improvements  were  commenced  upon  the  Kennebunk  Kiver  in  1798 
by  the  State  of  Massachusetts,  under  sanction  of  Congress,  which  au- 
thorized a  duty  for  reimbursing  the  expense. 

From  March  2, 1829,  to  March  3,  1881,  inclusive,  Oongress  made  ap? 
propriations  amounting  to  $65,175  for  improving  the  Kennebunk  Biver. 

Two  jetties  were  constructed  across  the  bar  at  the  month  of  the  river. 

The  east  jetty  is  about  545  feet  long  and  has  a  substantial  pier-head 
at  the  outer  end  to  serve  as  a  base  for  a  beacon. 

On  the  shore  end  the  jetty  has  a  wing  extending  obliquely  inland  a 
distance  of  225  feet.    ' 

The  west  jetty  is  of  essentially  the  same  type,  though  smaller;  its 
length  is  290  feet,  and  the  wing  extends  160  feet  obliquely  from  the 
jetty.  Both  jetties  are  built  of  heavy  stone  carefully  laid  up  in  steps 
without  mortar.  These  piers  have  both  been  much  injured  by  the 
action  of  the  sea  in  heavy  gales,  assisted  no  doubt  by  the  efifects  of 
changing  temperature  and  by  the  ice. 

The  first  jetty'on  the  east  side  was  of  wooden  cribs  filled  with  stone, 
and  the  present  stone  jetty  utilizes  the  old  work  in  part  for  a  foundation. 
The  old  wood-work  e^^tended  several  hundred  feet  above  the  mouth  of 
the  river  for  a  shore  protection,  s^nd  a  pier  about  300  feet  long,  like  a 
wharf,  was  built  for  a  similar  purpose  about  1,000  feet  above  the  mouth 
of  the  river. 

The  title  to  the  land  immediately  bordering  the  shore  on  the  east  side, 
covering  the  place  where  the  works  named  were  built,  is  vested  in  the 
United  States,  though  the  descriptions  and  marks  for  the  boundaries 
do  not  seem  to  be  entirely  explicit. 

The  present  commerce  of  the  Kennebunk  Biver  is  very  small.  The 
latest  statistics  received  are  for  the  year  ending  June  30,  1888,  viz : 

Arrivals  and  departures  of  vessels  coastwise 75 

Vessels  built  in  the  district 3 

Tonnage  of  vessels  built 75 

The  improvements  already  made  seem  to  me  to  bo  as  great  as  the 
business  and  commoxce  of  the  place  justify. 

It  does  not  however  appear  to  be  good  policy  to  permit  the  works 
already  built  to  become  ruined  from  lack  of  care  and  repairs.  The  chan- 
nel proper  of  the  river  does  not  appear  at  present,  to  require  any  atten- 
tion. 

It  would  seem  that  such  repairs  or  reconstruction  of  works  already 
built  as  may  be  needed  to  maintain  them  in  good  condition  should  be 
carried  out,  but  the  amount  of  navigation  does  not  justify  anything 
further. 

With  special  reference  to  the  preceding  remarks  I  consider  the  river 
worthy  of  improvement. 

It  will  be  impracticable  to  give  an  estimate  of  expense  of  repairs  until 
a  small  survey  can  be  made  to  obtain  dimensions  and  details  of  the  old 
works  for  which  the  ofiice  has  no  drawings.  Such  a  survey  will  cost 
$100. 

Very  respectfully,  your  obedient  servant, 

Jabkd  a.  Smith, 
lAeiit.  Co/.,  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineei's^  U,  S.  A. 
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burvey  of  kennbbunk  river,  maine. 

United  States  Engineer  Ofpxce, 

Portland^  Me,^  January  11, 1890. 

General  :  In  oompliauce  with  the  requiremonts  of  section  13  of  river 
and  harbor  act  of  Angnst  11, 1888,  comraauicated  with  iDStrnctions 
from  Chief  of  Engineers  dated  April  1, 1889,  I  have  the  honor  to  sub- 
mit the  following  report  of  a  snrvey  of  the  Kennebunk  Biver,  Maine. 

A  preliminary  report  was  submitted  January  7,  1889,  in  which  the 
river  and  its  commerce  were  described.  Later  in  the  season  it  was  re- 
ported to  me  that  the  east  jetty  had  been  considerably  injured  in  heavy 
storms. 

In  June,  1889, 1  made  a  careful  examination  of  the  west  pier,  and 
subsequently  employed  Mr.  William  B.  Bennett  to  make  a  survey  of  all 
the  piers  and  the  Groverument  land. 

The  maps  of  the  river  from  surveys  made  in  1877  and  1878  being  suffi- 
cient for  all  present  purposes,  no  further  survey  of  the  channel  has  been 
made. 

During  a  period  extending  from  1829  to  1881  fourteen  appropriations, 
aggregating  $65,175,  were  made  for  the  improvement  of  the  Kennebunk 
River.    (See  Beport  of  Chief  of  Engineers,  1888,  page  392.) 

Under  these  appropriations  the  jetties  of  stone,  the  wooden  pier,  and 
^ other  works  mentioned  in  my  preliminary  report  were  constructed. 

In  addition  to  these  works  the  channel  was  widened  in  several  places 
and  deepened  in  two  places  by  dredging  to  a  depth  of  4  feet  at  mean 
low  water,  and  the  tops  of  some  ledges  of  rock  were  removed  to  the 
same  depth. 

The  range  of  tides  in  the  Kennebunk  Biver  is  9  feet  between  the 
planes  of  mean  low  and  mean  high  water. 

The  dredging  which  was  done  does  not  appear  to  have  resulted  in 
any  permanent  benefits,  as  the  channel  has  filled  so  much  that  coal- 
vessels  of  more  than  10^  feet  draught  of  water  can  not  be  sure  of  an 
entrance  at  high  water  on  the  low  range  of  tides.  This  makes  it  some- 
what difficult  to  procure  suitable  vessels  and  doubtless  increases  the 
cost  of  freight. 

The  principal  point  where  the  filling  has  occurred  is  at  the  ^^  Wading 
Place,''  which  was  formerly  deepened. 

To  accompany  and  explain  this  report  I  forward  in  a  separate  roll 
two  tracings  in  sheets  numbered  1  and  2.  The  map  upon  sheet  No. 
2  gives  the  soundings  which  were  taken  after  the  dredgings  were  com- 
pleted and  they  do  not  represent  the  present  condition. 

To  preserve  the  channel  at  the  "  Wading  Place"  it  will  be  necessary 
to  construct  a  jetty  and  training- wall  which  shall  contract  the  sectional 
area  of  the  river  and  force  the  currents  through  the  part  where  the 
depth  is  required.  There  seems  to  be  but  little  doubt  that  with  this 
improvement  a  depth  of  5  feet  or  more  at  low  water  may  be  maintained 
over  the  shoal,  and  this  would  permit  the  loading  of  vessels  at  least  2 
feet  deeper  than  the  present  limited  draught. 

The  old  wooden  pier  just  below  the  "  Wading  Place"  is  very  insecure. 
Its  original  design  was  to  prevent  vessels  from  being  drifted  upon  the 
rocky  shore  where  the* channel  changes  direction.  The  pier  consists  of 
a  crib- work  of  timber  floored  over  at  a  considerable  height  above  the 
bottom  and  held  down  by  a  weight  of  gravel  and  clay. 

Kennebunkport  being  a  summer  resort,  this  pier  is  much  frequented 
by  visitors,  especially  women  and  children.    Some  five  or  six  years  ago 
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a  portion  of  the  flooring  and  its  load  fell  in,  and  that  part  was  subse- 
quently repaired.  In  a  place  like  this  it  is  quite  impracticable  to  pro- 
vent  the  gathering  of  visitors  upon  the  pier,  and  it  should  therefore  be 
made  secure. 

The  location  of  the  pier  is  indicated  upon  the  map  of  mouth  of  river. 
Both  the  east  and  the  west  jetties  at  the  mouth  of  the  river  need  exten- 
sive repairs.  * 

The  plan  and  general  features  of  sections  and  elevations  of  the  two 
jetties  are  indicated  upon  sheet  1  of  the  tracings.  The  details  given 
also  indicate  clearly  the  general  condition  of  the  works  and  the 
injuries  which  have  been  received. 

The  east  jetty  not  only  requires  to  be  substantially  relaid  where  the 
break  has  occurred,  but  repairs  are  required  to  foundations  in  various 
places. 

It  is  apparent  that  the  heavy  seas  running  upon  shore  in  the  angle 
formed  by  the  two  parts  of  east  jetty  (see  map  on  sheet  2)  hold  much 
of  the  sand  in  suspension,  and  so  wash  it  through  the  open  spaces  to 
the  channel  on  the  other  side. 

To  remedy  this  trouble,  as  well  as  to  give  greater  stability  to  the 
work,  the  outer  stones  wnere  the  sand  is  so  washed  may  be  laid  in  a 
mortar  of  hydraulic  cement. 

The  repairs  required  to  the  west  jetty  are  few  and  simple,  consisting 
merely  in  relaying  a  portion  of  the  wall  and  possibly  adding  a  few  stones 
where  settling  has  been  discovered. 

As  remark^  in  my  preliminary  report,  the  commerce  of  the  Kenne- 
bunk  River  is  not  large.  •  Kennebunk  is,  however,  a  port  of  entry. 

The  present  annual  consumption  of  coal  at  Eennebunkport  is  7,000 
tons,  and  the  annual  increase  is  said  to  be  about  10  per  cent. 

About  250,000  feet,  board  measure,  of  lumber  is  also  brought  in  by 
water. 

I  recommend  that  the  work  be  not  undertaken  until  funds  at  least 
sufficient  to  complete  the  repairs  can  be  made  available  in  a  single  sum. 

The  estimated  cost  of  the  improvement  and  repairs  described  is  as 
follows,  viz ; 

Jetty  and  tTaiDing-wall,  5,500  tons  stone,  at  $1.25 .••.....  ^ #6,875 

Repairing  wooden  pier  by  filling  with  stone :  • 

Outer  walls,  *2,000  tons  split  stone,  at  |*^ $4,000 

Filling,  2,000  tons  rubble-stone,  at  $1.25 2,500 

6,500 

Repairing  east  jetty,  removing  and  relaying  2,000  cubic  yards  of  stone  (part 

in  mortar),  at  $2.50 5,000 

Repairing  west  jetty,  removing  and  relaying  200  cubic  yards  of  stone,  at  $2.50 .  500 
Contingencies  of  engineering,  etc 1, 125 

Total 20,000 

Very  respectfully,  your  obedient  servant, 

Jared  a.  Smith, 
Lieut.  Col.  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers y  U.  8.  A. 
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A  27. 

PRELIMINARY  EXAMINATION    OF  COCHECO   RIVER,   NEW   HAMPSHIRE, 

from  dover  to  its  mouth. 

.  United  States  Engineer  Office, 

Portlaiid^  Me,j  January  3,  1889. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  a  preliminary 
examination  of  the  Cocheco  Eiver,  New  Hampshire,  made  on  the  20th 
of  November,  1888,  in  compliance  with  instructions  from  the  Chief  of 
Engineers,  in  letters  dated  August  28, 1888,  and  September  29, 1888. 

The  Cocheco  Biver  unites  with  the  Salmon  Falls  Biver  about  3  miles 
below  Dover,  N.  H.,  and  thus  forms  the  Piscataqua  River,  which  flows 
along  the  sontheru  part  of  boundary  between  Maine  and  New  Hamp- 
shire.. The  mean  range  of  tides  on  the  river  at  Dover  is  about  6f  feet. 
Though -under  a  different  name,  the  river  really  forms  a  part  of  the 
Piscataqua,  the  head  of  navigation  being  at  Dover,  about  13  miles 
above  Portsmouth,  and  nearly  17  miles  from  the  open  water  of  the  At- 
lantic Ocean. 

The  importance  of  improving  the  Cocheco  River  has  heretofore  been 
set  forth  in  various  reports,  and  has  been  recognized  b3'  Congress,  which 
has  made  several  small  appi'opriations  for  improving  the  channel. 

A  channel,  50  feet  wide  and  5  feet  deep  at  mean  low  water,  has  been 
cleared  through  the  obstructions,  which  were  all  within  1^  miles  of 
Dover. 

The  increase  of  business  and  navigation  has  fully  kept  pace  with  the 
improvements. 

During  the  past  season  ninety-seven  vessels  came  to  Dover  loaded 
with  coal;  the  average  weight  was  abou-t  300  tons,  but  on  the  day  I 
visited  the  river  one  large  schooner  had  come  to  the  wharves  in  an  un- 
usnally  high  tide  with  C^  tons  of  coal  on  board.  Generally  it  is  nec- 
essary to  bring  coal  in  small  vessels,  or  to  lighter  it  at  a  distance  of  1^ 
miles;  in  either  case  the  extra  expense  is  approximately  35  cents  per 
ton,  as  the  extra  cost  of  freight  in  small  vessels  is  about  equal  to  the 
cost  of  lightering  the  larger  ones. 

In  addition  to  the  coal,  thirty-four  vessels  of  about  the  same  average 
capacity  arrived  at  Dover  with  cargoes  of  iron  pipe,  paving  stones, 
ashes,  fish,  lumber,  laths,  shingles,  cement,  and  superphosphates. 

Dover  has  extensive  manufactures.  These  consist  of  cotton  and 
woolen  fabrics,  prints,  leather  belting,  cement  pipe,  and  bricks.  There 
are  also  tanneries,  glue  works,  machine  works,  and  foundry  (two  estab- 
lishments), knife  factory,  and  box  manufactory. 

These  interests  are  all  quite  large  and  are  all  directly  or  indirectly 
interested  in  having  a  depth  of  water  in  the  river  which  will  enable  large 
vessels  to  reach  Dover  without  lightering.  To  accomplish  this  a  depth 
of  8  feet  at  mean  low  water  should  be  obtained  and  the  improved  chan- 
nel should  be  increased  in  width  to  75  feet,  if  found  practicable. 

There  are  so  many  indirect  results  produced  from  reducing  the  rates 
of  freights  by  water,  which  of  necessity  brings  a  reduction' of  freight 
rates  on  many  articles  brought  by  rail,  that  it  is  difficult  to  estimate 
the  benefits  to  a  city  and  the  surrounding  country  of  which  it  is  a  com- 
mercial center. 

With  a  deeper  channel  many  additional  articles,  such  as  cotton, 
leather,  iron,  cement,  lime,  fertilizers,  etc.,  would  be  brought  by  water 
at  rates  cheaper  than  they  have  heretofore  been  received  by  rail. 
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These  points  fully  indicate  that  the  river  is  wbrthy  of  improvement. 
A  further  survey  of  the  river  wili  be  required,  for  which  the  esti- 
mated cost  is  $600. 

Very  respectfully,  your  obedient  servant, 

Jabed  a.  Smith, 
Lieut  Col,,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A, 


survey  op  COCHECO  RIVER,  NEW  HAMPSHIRE,  FROM  DOVER  TO  ITS 

MOUTH. 

United  States  Engineer  OfS'ice, 

Portland,  Me,,  December  14, 1889. 

General:  I  have  the  honor  to  submit  the  following  report  upon  a 
survey  of  the  Cocheco  Eiver,  New  Hampshire,  and  an  estimate  of  the 
cost  of  improvement,  as  required  in  section  3  of  act  of  Congress  of 
August  11,  1888: 

My  preliminary  report  submitted  January  3,  1889,  gave  a  general 
statement  of  the  condition  of  the  river  and  its  commercial  necessities. 

The  report  was,  however,  inaccurate  in  stating  that  the  channel  hith- 
erto obtained  was  50  feet  wide.  The  channel  through  the  naiTOwest 
places,  where  it  is  limited  by  the  hard  rock,  has  a  width  of  but  40  feet. 
Such  a  narrow  width  of  channel  is  barely  sufficient  to  permit  the  pas- 
sage of  ordinary  vessels  of  good  size  for  freighting  coal,  bricks,  etc., 
when  using  the  utmost  care. 

Many  of  the  vessels  which*  are  now  being  profitably  used  in  a  traffic 
like  that  of  the  Cocheco  River,  have  a  width  often  as  great  as  40  feet, 
and  when  loaded  they  have  draughts  of  water  as  great  as  18  feet  or 
more.  Up  to  the  extreme  limit  of  the  draught  of  vessels,  the  most  con- 
venient vessel  for  use  is  that  of  such  capacity  that  it  utilizes  all^  the 
depth  which  the  channel  safely  attbrds. 

As  the  tides  affect  the  Cocheco  River,  the  depth  at  or  near  high  water 
is  that  which  determines  the  extreme  draught  into  which.a  vessel  may 
be  loaded. 

The  pointy  then  to  consider  in  determining  the  low- water  depth  of 
channel  which  should  be  made,  are :  First,  the  range  of  tides ;  second, 
the  depth  of  water  intervening  between  the  propos^  improvement  and 
the  sea,  and  third,  the  draught  of  suitable  vessels  for  the  commercial 
necessities. 

The  mean  range  of  tides  is  a  little  more  than  6J  feet.  The  level  of 
high  water  for  about  half  of  each  month  is  less  than  the  mean  range 
above  low  water,  so  that  the  depth  of  full  tide  upon  whidi  a  vessel  could 
safely  count  when  loading  for  this  destination,  would  not  exceed  6  feet. 

Above  the  entrance  to  Great  Bay  the  Piscataqua  River  has  a  low- 
water  depth  generally  exceeding  8  feet,  but  there  are  places  where  the 
present  reliable  depths  do  not  exceed  7J  feet.  It  would,  therefore,  be 
of  little  practical  value  to  make  the  depth  at  low  water  in  the  Cocheco 
River  greater  than  7^  feet,  as  it  flows  into  the  Piscataqua  at  a  i)oint 
above  the  shoals  mentioned. 

An  improvemeut  of  suitable  width  which  will  give  at  least  7  feet  in 
depth  in  the  channel  will  permit  vessels  drawing  13  feet  to  pass  in 
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safety,  and  I  consider  such  a  draught  small  enough  for  the  average 
vessels  which  will  be  needed. 

In  places  where  the  bottom  is  of  rock,  the  depth  should  be  at  least 
6  inches  greater  than  elsewhere,  because  vessels  are  frequently  loaded 
so  that  their  keels  will  drag  on  the  soft  bottom. 

An  improvement  suitable  for  the  purpose  therefore  seems  to  be  to 
obtain  a  channel  depth  of  7  feet,  which  shall  be  increased  to  li  feet 
when  passing  over  rock.  The  channel  should  have  a  minimum  width 
of  at  least  50  feet  when  confined  in  rock  where  a  greater  width  would 
be  too  expensive,  and  the  width  should  increase  to  60  and  75  feet  as  the 
material  becomes  less  expensive  to  remove. 

The  entire  improvement  so  planned  is  estimated  to  cost  $175,000. 

A  complete  survey  of  the  Cocheco  River  was  made  under  my  direction 
in  September,  1889,  by  Mr.  F.  S.  Bnrrowes,  assistant  engineer. 

The  report  of  Mr.  Burrowes,  appended  hereto,  to  which  I  respectfully 
refer,  describes  the  survey  and  discusses  the  improvement  and  estimate; 

A  tracing*  from  the  map  of  the  survey,  showing  the  proposed  im- 
provements, is  forwarded  by  mail  in  a  separate  package  to  accompany 
this  report. 

Very  respectfully,  your  obedient  servant, 

Jared  a.  Smith, 
Lieut.  CoLj  Corps  of  Engineers. 

Brig.  G^n.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 


KKPORT  OF  MB.  F.   S.   BURROWKS,   ASSISTANT  RNGINERR. 

Portland,  Me.,  November  2S,  1889. 

Cou>NEL  :  I  have  the  honor  to  Bubmit  the  following  report  upon  a  survey  of  the 
Cocheco  River,  New  HtvmpHhire^  made  during  the  month  of  Sept'ember,  1889: 

The  portion  of  the  river  surveyed  extends  from  the  head  of  navigation  in  the  city 
of  Dover  to  the  mouth,  where  its  confluence  with  the  Salmon  Falls  River  forms  the 
Piscataqna  River,  a  total  distance  of  3  miles.  Several  surveys  have  been  previously 
made  of  the  part  of  the  river  between  Dover  and  the  lower  narrows,  a  distance  of  1^ 
miles,  and  for  purposes  of  comparison  the  present  survey  was  well  connected  with 
them  by  means  of  the  old  triangulation  points  marked  by  drill-holes  in  the  ledge. 

A  triangulation  containing  fifty  triangles  was  made  to  cover  the  entire  length  of 
the  survey,  such  a  large  number  of  triangles  being  ueoessary  in  order  to  obtain  them 
of  fairly  symmetrical  shape,  as  the  banks  are  generally  steep  and  high,  and  the  chan- 
nel in  several  places  crooKed  and  narrow.  Five  baselines  were  measured  with  a  steel 
tape,  one  at  the  upper  end  346.05  feet  long,  one  at  the  lower  end  590.45  feet  long,  and 
three  intermediate.  Whenever  possible  the  triangulation  points  were  marked  by 
drill-holes  in  ledge  or  large  bowlders,  twenty-eight  of  them  bein^  so  marked.  The 
bigh-water  line  and  adjacent  topography  was  filled  in  between  triangulation  points 
with  the  telemeter. 

The  soundings  were  located  by  keeping  the  boat  on  a  fixed  range  with  one  transit 
and  taking  the  intersection  angle  for  each  sounding  with  another  transit.  The 
depths  were  measured  either  with  a  graduated  rod  or  with  an  8-pound  lead  on  a 
graduated  brass  chain. 

The  tide-gauges  were  set  with  zeros  at  mean  low  water  from  recorded  elevations 
of  bench-marks  of  the  previous  surveys.  The  difference  in  level  between  mean  high 
water  and  mean  low  water  from  observations  taken  during  the  former  surveys  is 
given  as  6.8  feet. 

For  comparison  and  estimates  the  survey  was  platted  in  the  field  on  seven  sheets, 
five  to  a  scale  of  1 :  500  and  two  to  a  scale  of  1 : 1 000.  The  final  map,  which  is  submit- 
ted herewith,  is  made  on  one  sheet  to  a  scale  of  1 :  2000.  The  soundings  are  expressed 
in  feet  and  tenths,  and  are  referred  to  the  plane  of  mean  low  water,  those  marked 

— u      ..  ■  .  ■  ■  ■  ■  — — . — ■ 1         l.« 

•Omitted. 
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'*  minus  ^'  iadioating  elevations  above  that  plane.    The  0,  2,  4,  5,  6,  7,  and  8  feet 
xsurves  of  equaidepth  are  shown  by  lines  of  different  colors. 

The  benph-marks  used,  both  old  and  newly  establishedi  are  indicated  on  the  map, 
and  are-  as  follows : 

Bench-mark  No.  1  (old).  Top  of  iron  bolt  in  ledge  in  upper  narrows;  soath  side,  m 
7  feet  above  mean  low  water. 

Bench-mark  No.  2  (old).  Top  of  iron  bolt  in  ledge  on  Clement's  Point  is  6.5  feet' 
above  mean  low  water. 

Bench-  mark  No.  3  (new).  Drill-hole  in  ledge  100  feet  above  the  mouth  of  Triokey*s 
Brook  is  6.7  feet  above  mean  lo'w  water. 

Bench-mark  No.  4  (old).  Horizontal  step  cut  in  large  bowlder,  lower  narrows,  north 
side,  is  9.^  feet  above  mean  low  water. 

Bench-mark  No.  5  (new).  Di ill-hole  in  ledge  opposite  Gardiner's  Point  is  5.2  feet 
above  mean  low  water. 

Bench-mark  No.  6  (old).  >  Top  of' iron  bolt  in  ledge  in  Pinkham's  Point  is  7.a.feet 
above  mean  low  water. 

Tests  of  the  bottom  were  made  in  more  than  three  hundred  places  with  a  half-inch 
steel  rod  5  feet  long  in  the  end  of  a  graduated  wooden  pole,  the  position  of  each  test 
being  located  by  intersection  with  two  transits. 

The  material  above  a  plane  7  feet  below  mean  low  water  was  thus' found  to  be 
about  as  follows : 

In  the  harbor  of  Dover  there  is  soft  sand,  mud,  and  logs,  with  two  small  areas  of  a 
hard  mixture  of  gravel  and  clay,  and  classified  as  hardpan. 

From  Collins's  Wharf  through  the  upper  narrows  to  Clement's  Wharf  the  bottom  is 
solid  ledge,  with  the  exception  of  one  small  pocket  of  sand,  mud,  and  gravel. 

From  Clement's  Wharf  to  Trickey's  Brook  the  material  is  composed  of  hardpan, 
very  large  bowlders,  sand,  and  gravel,  with  a  small  point  of  ledge  projecting  into  the 
channel  from  Clement's  Points 

Between  Trickey's  Brook  and  Alley's  Point  the  material  is  mostly  sand  and  mud, 
with  some  clay  and  small  bowlders. 

Through  Alloy's  Point  cut  there  is  clay  and  bowlders. 

The  bottom  through  the  lower  narrows  is  all  ledge. 

Below  the  lower  narrows  the  material  is  almost  entirely  soft  sand  and  mud,  with 
clay  in  a  few  places. 

PREVIOUS  IMPROVEMENT. 

Under  several  projects  the  river  between  Dover  and  the  lower  narrows  has  been 
improved  so  as  to  give  a  depth  of  5  feet  at  mean  low  water,  with  a  general  channel- 
width  of  60  feet  and  a  least  width  of  40  feet.  This  depth  still  obtains,  except  in  two 
places,  where  there  are  sho<al8  4  or  5  inches  above  grade.  The  channel- width  has  been 
slightly  contracted  in  several  places  by  gradual  washing  in  of  material  from  the 
sides.  To  obtain  this  depth  no  work  was  necessary  below  the  lower  narrows,  as  that 
part  of  the  river  has  a  good  channel  more  than  6  feet  deep. 

PROPOSED  IMPROVEMENTS. 

The  plan  of  improvement  estimated  upon  and  indicated  on  the  map,  after  a  con- 
sultation with  yourself,  is  to  obtain  a  channel  having  a  general  ^idth  of  75  feet;  a 
width  through  hardpan  and  bowlders  of  60  feet,  and  a  least  width  through  ledge  in 
narrows  of  50  feet ;  with  a  least  depth  of  7  feet  at  mean  low  water,  and  on  ledge  of 
7^  feet.  The  extra  half  foot  of  depth  is  made  over  the  ledge,  as  vessels  are  now 
brought  up  the  river  laden  so  as  to  drag  on  the  bottom,  as  presumably  will  be  the 
case  after  the  completion  of  this  project,  and  while  this  can  be  done  with  safety  over 
sand  or  clay,  it  would  be  attended  with  danger  over  ledge. 

The  general  depth  of  7  feet  was  determined  upon  partially  with  reference  to  the 
condition  of  the  Piscataqua  River  below  the  mouth  of  theCocheco,  where  there  are 
said  to  be  several  shoals  with  a  little  loss  thau  8  feet  of  water  over  them  at  mean  low 
tide. 

Above  the  lower  narrows  the  river  is  generally  narrow,  and  the  character  of  the  ma- 
terial such  that  the  proposed  channel,  when  otice  obtained,  will  maintain  itself.  Below 
the  narrows,  however,  as  the  river  widens  and  the  material  is  mostly  sand  and  mud, 
a  few  contraction  works  are  regarded  as  necessary  for  the  maintenance  of  the  desired 
channel.  For  this  purpose  ilve  jetties,  with  training  walls,  are  proposed.  They  are 
to  be  of  rough  stone,  upon  foundations  of  brush  fascines,  the  tops  to  be  6  feet  wide, 
and  to  be  in  a  plane  midway  between  meau  high  and  mean  low-water  levels.  They 
are  shown  on  the  map  and  lettered  A,  B,  C,  D,  and  £. 
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» 

ESTIMATE. 

6,600  cubic  yards  (in  sita)  ledge  excavation,  at  |10.50  per  cubic  yard |69,300 

20,100  cubic  yards  (in  scows)  dredging  hardpan  and  bowlders,  at  |2.50  per 

cubic  yard 50,250 

50,000  cubic  yards  (in  scows)  dredging  sand,  mud,  and  clay,  at  45  cents  per 

cubic  yard 22,500 

12,000  tons  stone  for  jetties,  at  |1. 25  per  ton 15,000 

3,ti00  brush  fascines  at  |l 3,600 

Contingencies  and  engineenng  (about  9  per  cent. ) 14, 350 

II    ■    . 

Total 175,000 

Very  respectfully,  your  obedient  servant, 

P.  8.  BUBROWES, 

AiHBtani  Engineer, 
Lieut.  Col.  Jared  A.  Smith, 

Corps  of  EngineerBf  U.  8,  A, 


APPENDIX  B. 


IMPEOVEMENT  OF  RIVERS  AND  HARBORS  IN  MASSACHUSETTS. 


JIEPORT  OF  LIEUTENASr-COLONEL  S.  M,  MANSFIELD,  CORPS  OF  EN' 
GINEEBS,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE 
30,  1890,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Newburyport  Harbor,  MassachDsetts. 
U.  Merrimac  River,  Maasachniietta. 

3.  Powow  River,  Massachusetts. 

4.  Ipswich  River,  Massachusetts. 

5.  Harbor  of  Refuge,  Sandy  Bay,  Cape 

Ann,  Massachusetts. 

6.  Gloucester  Harbor,  Massachusetts. 

7.  Manchester  Harbor,  Massachusetts. 

8.  Lyun  Harbor,  Massachusetts. 

1).  Winthrop  Harbor,  Massachusetts. 


10.  Boston  Harbor,  Massachusetts. 

11.  Hingham  Harbor,  Massachusetts. 

12.  Scitnate  Harbor,  Massachusetts. 

13.  Plymouth  Harbor,  Massachusetts. 

14.  Wellfleet  Harbor,  Massachusetts. 

15.  Provinoetown  Harbor,  Massachusetts. 

16.  Removal  of  sunken  vessels  or  craft 

obstructing  or  endangering  navi- 
gation. 


EXAMINATIONS  AND  SURVEYS, 


17.  Crnne  and  Waters    rivers  of  Essex 

Branch,  Massachusetts. 

18.  Weymouth  (Fore)  River,  Massachu- 

setts. 


19.  Beverly  Harbor,  Massachusetts. 

20.  Salem  Harbor,  including  South  River, 

Massachusetts. 


HARBOR  LINES. 
21.  Establishment  of  harbor  lines  at  Boston  Harbor,  Massachusetts. 


United  States  Engineer  Office, 

*    Boston^  Mass.j  July  8, 1890. 

General  :  I  have  the  honor  to  trausmit  herewith  annual  reports  for 
the  works  of  river  and  harbor  improvement  in  my  charge  for  the  fiscal 
year  ending  June  30, 1890. 

Very  respectfully,  your  obedient  servant, 

S.  M.  Mansfield, 
Lieut,  Col.  of  Engineers. 
Brig.  Qeu.  Thomas  L.  Oaset, 

Chief  of  Engineers^  U.  8.  A. 
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Bi. 

IMPROVEMENT  OF  HARBOR  AT  NEWBURYPORT,  MASSACHUSETTa 

Kewburyport  is  situated  onthe  south  bank,  2^  miles,  approximatelyy 
from  the  mouth  of  the  Merrimac  Biver.  The  river  empties  into  Ihe 
Atlantic  Ocean,  midway  between  Cape  Ann  and  Portsmouth,  or  about 
30  miles  a  little  east  of  north  from  Boston  in  a  direct  line. 

The  outlet  of  the  river  between  Plum  Island  and  Salisbury  Point  is 
1,000  feet  wide  and  30  feet  deep  at  mean  low  water.  At  a  distance  of 
nearly  a  mile  outside  lies  a  sandy  bar,  thrown  up  by  wave  action, 
through  which,  previous  to  the  improvement,  a  channel  variable  in 
position,  direction,  and  depth  was  maintained  by  the  current;of  the 
river,  increased  by  the  tidal  prism  in  a  large  interior  basin  due  to  a 
range  of  tides  equaling  7^  feet. 

For  1,000  feet  outward  from  the  gorge  towards  the  crest  of  the  bar 
the  current  was  able  to  maintain  a  channel  of  navigable  width  and  18 
'  feet  deep  at  mean  low  water,  and  for  a  further  distance  of  1,500  feet  a 
channel  12  feet  deep.  From  the  18-foot  contour  on  the  inside  to  the 
same  on  the  outside  the  distance  was  4,000  feet,  and  between  the  12- 
foot  contours  the  distance  was  3,000  feet. 

The  depth  on  the  crest  of  the  bar  was  generally  less  than  7  feet  at 
mean  low  water. 

The  object  of  the  improvement  is  to  create  through  the  outer  bar  a 
channel  1^000  feet  wide  and  at  least  17  feet  deep  at  mean  low  water,  so 
that  vessels  may  cross  the  bar  and  find  a  harbor,  at  any  stage  of  the 
tide,  with  as  great  draught  as  can  reach  Newburyport  by  the  river  at 
high  tide. 

The  project  submitted  September  16, 1880,  proposed  two  converging 
rubble-stone  jetties,  their  outer  ends  parallel  for  1,000 feet,  and  about  the 
same  dist<auce  apart,  and  the  protection  of  the  beach  in  their  vicinity. 
This  was  modified  in  1882  so  as  to  provide  for  the  partial  closing  of 
Plum  Island  Basin  with  a  timber  dike  about  800  feet  long  and  5^  feet 
above  mean -low  water. 

The  direction  of  the  south  jetty  and  the  character  of  the  shore  pro- 
tection was  modified  in  1883.  The  north  jetty  from  Salisbur}^  Beach  is 
to  be  4,000  feet  long,  approximately,  and  the  south  jetty  from  Plumb 
Island  is  to  be  2,400  feet  long,  approximately. 

Both  are  15  feet  wide  on  top,  which  is  in  a  plane  12  feet  above  mean 
low  water..  The  two  jetties  have  slopes  of  1  on  2  on  the  seaside,  and 
of  1  on  1  on  the  harbor- side. 

A  map  showing  the  location  of  the  jetties  is  published  in  the  Annual 
Eeport  of  the  Chief  of  Engineers  for  1885. 

Their  form  and  dimensions  are  shown  in  the  Report  for  1831.  The 
location  and  details  of  construction  of  the  dike  are  given  in  the  lieport 
for  1883.    The  estimated  cost  of  the  improvement  was  $375,0(i0. 

The  total  appropriations  for  this  work  to  date  have  been  $232,500. 

The  amount  expended  to  June  30, 1889,  was  $211,444.95,  exclusive  of 
outstanding  liabilities. 

On  June  30, 1889,  the  condition  of  the  improvement  was  as  follows: 

The  north  jetty  had  been  completed  for  a  length  of  2,080  feet,  and  in 
addition  696  feet  were  partly  completed ;  the  south  jetty  had  been  com- 
pleted 1,077  feet,  and  partly  completed  for  an  additional  distance  of  223 
feet,  and  its  shore  end  had  been  strengthened  by  a  durable  sand-catc^h ; 
the  dike  had  been  completed  so  far  as  was  prudent  at  that  time  for  its 
safety.    It  was  817  feet  long,  6^  feet  high  above  mean  low  water,  except 
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that  near  its  center  a  weir  had  been  left  150  feet  long  and  two  feet  above 
mean  low  water. 

The  9  foot  channel  through  the  bar  was  500  feet  wide,  and  the  least 
depth  on  the  bar  was  9.2  feet. 

At  the  beginning  of  the  year  operations  were  in  progress  under  a  con  • 
tract  with  the  Rockport  and  Pigeon  Hill  Granite  companies  for  the  de- 
livery in  place  in  the  north  jetty  of  10,000  tons,  more  or  less,  of  rubble- 
stone  at  $1.97  per  ton  of  2,000  pounds.  This  contract  was  satisfactorily 
completed  early  in  September,  1889,  by  the  delivery  of  9,999  tons  of 
stone,  of  which  4,814  tons  were  delivered  during  the  year. 

At  the  date  of  this  report  the  north  jetty  has  been  completed  for  2,200 
feet  in  length,  and  475  additional  are  partly  completed ;  the  south  jetty, 
the  sand-catch,  and  the  dike  across  Plum  Island  Basin  remain  as  on 
June  30, 1889. 

During  the  latter  part  of  May  and  the  early  part  of  June,  1890,  a 
survey  of  the  bar  and  entrance  of  the  harbor  was  made.  The  notes 
have  been  plotted  and  show  that  the  channel  inside  of  the  outer  ends  of 
the  j[etties  has  widened  slightly  and  deepened  throughout,  with  no  ma- 
terial change  in  its  position ;  outside  of  the  outer  ends  of  the  jetties  the 
channel  has  swung  still  more  to  the  southward,  has  an  average  width 
of  about  800  feet  between  the  9-foot  contours,  with  a  least  depth  on  the 
crest  of  the  bar  of  10.3  feet,  or  1.1  feet  deeper  than  in  1889. 

Outside  of  the  channel,  near  the  high-water  lines,  extensive  changes 
in  the  shore-lines  and  shoal  contours  have  taken  place,  especially  on  the 
Plumb  Island  side,  but  in  no  way  to  affect  the  use  of  the  channel.  The 
deep  water  contours  on  the  outside  of  the  bar  are  almost  identical  with 
those  of  last  year.  The  north  and  south  breakers  both  show  more 
regular  outlines,  and  they  act  essentially  as  prolongations  of  the  jetties. 
From  notes  furnished  by  Mr.  Hiram  F.  Mills,  engineer  of  the  Essex 
Company,  at  Lawrence,  Miiss.,  it  is  known  that  an  average  of  18,200 
cubic  feet  of  water  )>er  second  passed  the  dam  at  Lawrence  during  the 
months  of  March,  April,  and  May,  1890;  or  a  little  more  than  the  aver- 
age for  this  season  of  the  year. 

To  complete  the  improvement  an  appropriation  of  $142,500  will  be 
required,  all  of  which  could  be  expended  to  advantage  during  the  fiscal 
year  ending  June  30,  1892,  in  the  extension  of  both  jetties  to  their  full 
projected  lengths. 

The  advantages  to  be  derived  from  the  completion  of  the  project  ai-e 
the  deepening  and  widening  of  the  channel  across  the  bar,  thereby 
affording  a  harbor  of  refuge  on  the  inside  of  Salisbury  Beach,  and  giv- 
ing easy  access  at  high  tide  to  the  wharves  at  Newburyport  for  vessels 
drawing  17  feet,  approximately. 

ThiA  work  is  locAted  in  the  collection  district  of  Newbnryport,  Mass.,  of  which  New- 
bnryport  is  the  port  of  entry.  The  nearest  light-honse  is  on  Plum  Island,  at  the 
entrance  of  the  harbor. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30, 1890,  have  been  furnished  by  the -collector  of  customs  for  New- 
buryport,  Mass. 

Money  statement 

Jnly  1,1889,  aiDoantlbvailable $3,722.3f 

J aly  1, 1890,  amoant  expended  daring  fiscal  year,  exclusive'of  liabilities 
oaUtanding  July  1, 1880 , 2,323.64 

Jnly  1,1890,  balance  available 1,398.75 

Amount  appropriated  by  act  of  September  19,  1890 25, 000. 00 

Amount  available  for  fiscal  year  ending  J une  30, 1891 26, 398. 75 
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r  Atnoant  (estimated)  required  for  couipletron  of  existing  project $117,500.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 

\      1692 117,500.00 

I  Submitted  in  compliance  with  requirements  of  aeotions  2  of  river  and 
t     harbor  acts  of  Ib66  and  1867. 


COMMERCIAL  STATISTICS. 

Amount  of  revenne  collected,  |1,955.68. 


Shipping. 


P^ntrftnces . 
Clearances. 


Foreign. 


25 
41 


2.425 
6.411 


Domesiio. 


No. 
321 
309 


Totu. 

88.)S5 

85,384 


Importod :  Tons. 

Coal 1 208,000 

Lumber 1,000 


Imported— Continued. 

Merchandise 

MiecellaneottB  .... 


Tona. 
240 
100 


Schooners  from  6  to  12  feet  draught  frequent  the  port. 

No  increase  in  the  tonnage  of  the  harbor  is  apparent  since  the  improvement  was  com- 
menced, aud  no  new  lines  of  water  transportation  have  been  established. 


B   2. 

IMPROVEMENT  OF  MERRIMAC  RIVER.  MASSACHUSETTS. 

The  mouth  of  the  Merrimiic  River  is  15  miles  northwest  from  Cape 
Aiiu,  Massachasetts.  Tide- water  exteuds  up  it  a  distance  of  19  miles, 
or  to  the  foot  of  the  *'  Upper  Falls,"  1^  miles  above  Haverhill,  Mass. 

^even  incorporated  cities  and  the  largest  mills  in  New  England  are 
directly  interested  in  its  improvement. 

Before  imfirovement  the  channel  was  narrow  and  crooked  and  mnch 
obstructed  by  lodges,  bowlders,  and  shoals. 

At  mean  low  water  vessels  drawing  not  to  exceed  7  feet  could  enter 
the  river  and  proceed  to  South  Amesbury,  9  miles  from  the  mouth.  The 
sea  bar  at  the  mouth  of  the  river  has  been  improved  under  specific  ap- 
propriations for  improvement  of  Newbury  port  Harbor,  while  many 
sunken  rocks  and  wrecks  of  piers  and  vessels  lying  inside  the  bar  have 
been  removed  by  general  appropriations  for  the  improvement  ot  the 
river. 

The  object  of  the  Merrimac  River  improvement  is  to  stmigbteu, 
widen,  and  deeiten  the  natural  channel  from  the  bar  to  the  head  of 
tide- water  at  the  upper  falls  of  a  group  known  as  Mitchell's  Falls. 

The  rise  or  fall  of  the  tide  at  the  mouth  is  7.7  feet }  at  Haverhill 
Brnlge,  4  feet. 

No  plan  of  the  river  above  Newburyport  has  been  published  in  the 
Reports  of  the  Chief  of  Engineers. 

Tlie  project  originally  adopted  in  1870  proposed  to  remove  obstnic- 
tions  from  the  UppCr  and  Lower  Mitchell's  Falls,  and  to  remove  the 
Gangway  Rock  and  the  *'  Boilers  "  in  Newburyport  Harbor.  The  cost 
was  estimated  to  be  $69,025.  This  project  was  modified  in  1874  so  as 
to  include  the  removal  of  rocks  in  and  near  the  draw  of  the  bridge  at 
Pevr  Island,  2  miles  above  Newburyport,  and  Rock's  Bridge,  and  at 
Little  Curriers  Shoal,  East  Haverhill,  so  that  the  channel  should  have 
the  following  depths  at  ordinary  high-water  stages  of  the  river:  From 
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tho  moath  to  Deer  Island  Bridge,  5  milea,  16 J  feet;  from  Deer  Island 
Bridge  to  Haverhill  Bridj^e^  12^  miles,  12  feet;  theoce  to  the  foot  of 
MitchelPs  Falls,  Hazeltine  Bapids,  1^  miles,  10  feet ;  throagh  MitchelPs 
Falls  to  the  head  of  the  Upper  Falls,  2^  miles,  not  less  than  4^  feet^ 
when  the  mill-water  at  Lawrence  is  running. 

This  revised  project  was  estimated  to  cost  (147,000. 

The  total  appropriations  to  date  have  been  (175,500. 

The  total  expenditures  to  June  30, 1889,  were  (175,500. 

The  excess  of  expenditures  over  the  estimate  is  due  to  the  removal 
of  rocks  and  other  obstructions  that  were  unknown  and  removal  not 
contemplated  w)ien  the  estimate  was  made,  and  by  the  expense  of 
necessary  surveys  and  examinations  not  provided  for  in  the  estimate. 

The  condition  of  the  improvement  June  30,  1889,  was  as  follows: 
The  modified  project  of  1874  was  completed  with  the  exception  of  the 
removal  of  the  ^<  Boilers,"  upon  which  no  work  had  been  done. 

During  the  year  ending  June  i30, 1890,  noyactive  operations  have  been 
in  progress. 

The  project,  as  modified  in  1874,  has  been  completed  with  the  exception 
of  the  removal  of  the  <^  Boilers,"  but  from  1883-1886  additional  improve- 
ments were  recommended  as  follows : 

For  that-  part  of  the  river  below  MltGheU'a  Falls — 

(1)  To  remove  snnkeii  rooks  and  shoals  from  Mitchell's  Falls ^..    $1, 500 

(2)  To  remove  the  "  Boilers"  to  a  depth  of  5  feet  at  meau  low  water,  350 

cubic  yards  at $25 8,750 

Contingencies • 1,250 

Totai 11,500 

To  extend  the  improvement  so  that  the  same  depth  of  water  as  is 
now  obtained  through  MitchelPs  Falls  can  be  carried  to  Lawrence  (a 
distance  of  5  miles  from  the  head  of  the  falls)  was  in  1882  estimated  to 
cost  for  dredging  through  Oages^  Shoal  and  Andover  Bar,  and  remov- 
ing bowlders  and  ledges,  (11,000. 

The  improved  channel  is  in  good  order.   • 

This  work  is  located  in  the  collection  district  of  Newbnryport,  Mass.,  of  which 
Newburyport  is  the  nearest  port  of  eutry.  The  nearest  light-houses  are  the  Plum 
Island  Lightis  and  the  Newbnryport  Upper  Harbor  Lights.  Commercial  statisiics 
are  included  in  statement  for  Newbnryport  Harbor. 

No  increase  in  the  tonnage  of  the  river  is  apparent  since  the  improve- 
ment was  commenced,  and  no  new  lines  of  water  transportation  have 
been  established.     .    .,       ^     . 

Money  statement 

Amonnt  appropriated  by  act  of  September  19,  1890 $10,000.00 

f  Amount  (estimated)  required  for  completion  of  existing  project 1, 500. 00 

I  Amount  thatcan  be  profitably  expended  in  fiscal  y«ar  ending  June  30, 1892      1,500.00 
)  Submitted  in  comt»iiance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


B3. 

IMPROVEMENT  OF  POWOW  RIVER,  MASSACHUSETTS. 

Powow  River  is  a  tributary  of  the  Merrimac  River,  which  it  enters 
from  the  north,  about  3^  miles  above  Newburyport.  The  tide  enters  the 
river  a  distance  of  about  9,600  feet,  following  the  channel,  or  to  a  dam 


486        REPORT   OP   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARM7. 

just  above  tbe  town  of  Amesbary,  Mass.  The  present  channel  is  nar- 
row, exceedingly  crooked,  and  is  not  navigable  at  low  water.  The  mean 
range  of  the  tide  at  the  mouth  of  the  river  is  6.7  feet. 

The  general  project  for  the  improvement  of  this  river  was  proposed 
January  24, 1885.  It  was  based  on  the  survey  provided  for  in  the  river 
and  harbor  act  of  July  5,  1884.  This  project  proposed  to  make  a  chan- 
nel 9,600  feet  long,  60  feet  wide  on  the  bottom,  and  12  feet  deep  at  mean 
high  water,  at  an  estimated  cost  of  (77,000. 

But  one  appropriation  has  been  made  for  this  improvement,  viz,  that 
by  the  river  and  harbor  act  of  August  11, 1888,  which  appropriates 
$3,000  for  dredging : 

Provided f  That  this  sum  shaU  not  be  expended  until  the  townsof  Amesbury  and 
Saliabnry,  or  either  of  them,  shall  have  caused  snch  a  draw  to  be  placed  in  tbe  pres- 
ent bridge  over  said  river,  as  may  be  approved  by  the  Secretary  of  War. 

On  August  25, 1888,  the  selectmen  of  the  towns  of  Amesbury  and 
Salisbury  were  notified  of  the  requirements  of  the  act  and  asked  what 
action  their  respective  towns  would  take  in  the  matter. 

On  September  5, 1888,  the  selectmen  of  Salisbury  stated  that  *<  no 
part  of  the  Powow  Biver  is  now  within  the  limits  of  the  town  of  Salis- 
bury.'' 

The  selectmen  of  Amesbury  submitted  the  matter  at  the  town  meet- 
ing March  23, 1889,  and  the  tx)wn  referred  it  to  the  selectmen  and  road 
commissioners  as  a  joint  body. 

The  selectmen  instructed  the  Berlin  Iron  Bridge  Company,  of  Berlin, 
Conn.,  to  prepare  plans  for  a  new  bridge  with  a  draw-openiyg  30  feet 
in  the  clear. 

On  March  28,  1889,  the  Berlin  Iron  Bridge  Company  addressed  a 
letter  to  the  Secretary  of  War  inclosing  a  plan  of  the  proposed  bridge 
for  approval.  This  plan  was  approved  by  the  Secretary  of  War,  April 
10, 1889,  and  on  April  15, 1889,  the  town  authorities  were  notified  of  this 
action. 

No  action  has  as  yet  beentaken  by  the  authorities  which  will  war- 
rant the  expenditure  of  the  funds  available  for  this  improvement* 

To  complete  the  improvement  will  require ^u  appropriation  of  $74,000. 
Of  this  amount  $30,000  could  be  expended  to  advantage  dnring  the 
fiscal  year  ending  June  30, 1892,  if  the  bridge  at  the  mouth  of  the  river 
shall  have  l)een  rebuilt  in  acconlance  with  the  approved  plans. 

Thia  work  is  located  iu  the  collection  district  of  Newbnryport,  Mass.,  of  which 
Newbaryport  ia  the  nearest  port  of  entry.  The  nearest  light-honses  are  the  New- 
buryport  Upper  Harbor  Lights. 

Commercial  statistics  are  included  in  statement  for  Newbaryport 
Harbor. 

No  increase  in  the  tonnage  of  the  harbor  is  apparent,  and  no  new 
lines  of  wat<er  transportation  have  been  estiiblished.     • 

Money  statement, 

July  1,  1889,  amoant  available $3,000.00 

July  1,  1890,  balance  available! 3,OOO.Q0 

Amount  appropriated  by  act  of  September  19,  1890 5,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 8, 000. 00 

{Amount  (estimated)  required  for  completion  of  existing  project 69, 000. 00 
Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30 1892    3D,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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B  4. 

IMPROVEMENT  OF  IPSWICH  RIVER,  MASSACHUSETTS. 

Ipswich  Biver  empties  into  Plam  Island  Soaml,  9  miles  soath  of  Newr 
bnryport,  Mass.^  and  at  the  same  distance  west  of  Gape  Ann.  The 
bead  of  navig^ation  is  3  miles  above  the  mouth. 

The  entrance  of  Plnm  Island  Sound  is  2  miles  east  of  the  mouth  of 
the  river.  Six  feet  depth  at  mean  low  water  can  be  carried  over  the 
bar  at  the  entrance  to  the  sound,  and  between  the  bar  and  the  mouth 
of  the  river  there  is  a  good  anchorage,  with  from  3  to  5  fathoms  of 
water. 

Before  improvement  the  channel  of  the  river  from  its  mouth  to 
^^Barras  Turn,''  a  distance  of  2  miles,  was  at  least  GO  feet  wide  and  4 
feet  deep  at  mean  low  water.  From  '^Barras  Turn"  to  the  town 
wharves,  a  distance  of  1  mile,  the  channel  was  narrow  and  crooked, 
and  had.  at  some  places  but  1}  feet  depth  at  mean  low  water.  The 
mean  rise  or  fall  of  the  tide  is  8.4  feet. 

The  original  project  for  improvement  was  submitted  December  6, 
1875.  It  proposed  a  channel  60  feet  wide  and  4  feet  deep,  mean  low 
water,  from  ^'Barras  Turn"  to  the  town  wharves,  at  an  estimated  cost 
of  $25,000. 

On  November  5, 1883,  the  original  project  was  divided  into  three 
partial  projects : 

1.  The  removal  of  the  ledges  at  Heard's  Point,  and  opposite  Nabby's 
Point,  to  a  depth  of  2  feet  at  irean  low  water,  to  open  a  navigable  chan- 
nel of  that  depth,  at  a  cost  of  (15,900. 

2.  To  dredge  the  shoals  at  "  Labor  in  Vain  "  and  *<  The  Shoals,"  so  as 
to  opSn  a  channel  4  feet  deep  at  mean  low  water  and  GO  feet  wide,  at 
a  cost  of  (2,200. 

3.  To  straighten  the  channel  by  making  a  cut  across  <<  Barras  Turn," 
and  to  build  a  jetty  to  close  the  old  channel,  at  a  cost  of  (6,900. 

In  the  Annual  Report  of  1887  it  was  recommended  that  the  general 
project  be  modified  by  limiting  the  present  improvement  to  opeuing  a 
channel  GO  feet  wide  and  4  feet  deep  through  ^^The  Shoals  "  and  ^<  Labor 
in  Vain,"  and  extending  it  to  the  '^  Deep  Hole "  opposite  the  town 
wharves. 

A  chart  showing  this  limited  project  was  published  in  the  report  of 
the  Chief  of  Engineers  for  1887. 

The  amount  which  has  been  appropriated  for  this  improvement  to 
date  is — 

By  the  act  of  Augusts,  1886 $2,500 

By  the  act  of  August  11,1888 2,500 

Total 5.000 

The  amount  expended  to  June  30, 1889,  was  (2,500,  and  a  channel 
ha<l  been  dredged  4  feet  deep  at  mean  low  water,  60  feet  wide  at  ^'  Labor 
in  Vain,''  and  40  feet  wide  at  "  The  Shoals." 

During  the  year  ending  June  30, 1890,  the  operations  for  the  improve- 
ment of  the  river  were  as  follow^:  The  Chief  of  Engineers,  on  Septem- 
ber G,  1888,  had  authorized  the  expenditure  of  the  funds  available  for 
this  improvement  in  dredging  G,006  cubic *yards  from  ''The  Shoals" 
and  the  cut  connecting  with  the  ''Deep  Hole,"  opposite  the  town 
wharves.  The  work  had  been  advertised,  and  the  one  bid  received  and 
opened  ifovember  1, 1888,  had  been  rejected  as  excessive. 

On  September  27, 1889,  sealed  proposals  were  invited  by  circular  let- 
ter for  the  proposed  work,  and  no  bids  were  received.    On  April  10, 
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1890,  proposals  were  again  invited  by  circular  letter,  and  on  April  21, 
1890,  the  two  bids  received  were  Opened ;  an  abstract  of  them  will  be 
found  in  the  annexed  table. 

The  lowest  bid  would  make  the  work  cost  twice  the  amount  available, 
and,  therefore,  by  authority  of  the  Ohief  of  Engineers,  the  bids  were 
rejecte<l. 

It  is  evident  from  the  small  amonnt  of  work  to  be  done  in  this  place, 
so  difficult  of  access,  that  its  cost  will  be  largely  in  excess  of  similar 
work  in  more  accessible  places.  The  improvement  already  made  does 
not  reach  the  town  wharves,  and  will  be  of  little  benefit  to  commerce 
unless  extended.  To  eftect  this  will  require  an  appropriation  of  $2,500 
in  addition  to  funds  now  available. 

The  condition  of  the  improvement  at  date  is  the  same  as  on  June  30, 
1889. 

To  complete  the  original  project  would  require  an  appropriation  of 
$20,000,  but  the  present  proi)osed  partial  project,  it  is  believed,  will  fully 
meet  all  the  reasonable  demands  of  the  present  commerce  of  the  river. 

Ipswich  River  is  in  the  collection  district  of  Newbaryport,  Mass.  The  nearest  li>;ht- 
hoiise  is  the  Ipswich  Light,  on  Castle  Neck,  about  ti  jniles  sontheast  from  the  mouth 
of  the  River. 

Commercial  statistics  are  included  in  the  Newburyport  Harbor. 
No  increase  in  the  tonnage  of  the  river  is  apparent  and  no  new  lines 
of  water  transportation  have  been  established. 

Money  statement. 

July  1,  1889,  amonnt  available t2,467.92 

July  1,  1890,  amount  expended  during  fiscal  year  exclusive  of  liabilities 
ouUtanding  July  1,  1889 •S.OO 

July  1, 1890,  balance  available 2,462.93 

r  Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 

i  Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1892  2, 500. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


Abatraot  of  propo8<^9  far  dredging  in  Ipgwioh  River,  Massaohugfitis,  opened  April  21, 1890, 

Lieut,  Col,  S.  M,  Manafieldy  Corps  of  Engineers,  U.  S,  Armj/, 


No. 


1 
2 


Name  of  bidder. 


Eastern  Dredf^iDg  Compaoy 

by  J.  H-  Gerrish,  agent. 
Thomas  Symonds 


Price  bid  for 

dredging  per 

cubic  yaSrd 

measured  in 

scows. 


10.06 

.45 

.65 

1132 


Price  bid  for 

removal  of 

Imwldera  per 

cubic  yard. 


910.00 


15.00 


Remarka. 


For  dredging  abo9lB  Heard's  Point. 
For  dredging  below  Heard's  PoinU 
For  bowlders  weighing  over  S  tons. 


Bids  rejected,  with  the  approval  of  the  Chief  of  Engineers. 


HARBOR  OP  REFUGE,  SANDY  BAY,  CAPE  ANN,  MASSACHUSETTS. 

SaDdy  Bay  is  situated  at  the  northeastern  extremity  of  the  promon- 
tory of  Cape  Ann,  which  forms  the  northern  limit  of  Massacha^etts 
Bay.    The  shorelines  of  the  bay  form  a  little  less  than  a  right  angle, 
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and  their  directions  are  nearly  north  and  sonth  and  east  and  west. 
The  rocky  island  of  Straitsmouth  forms  the  eastern  eztrenuty  of  one 
shore-line^  and  the  steep  headland  of  Andrew's  Point  the  northern  end 
of  the  other. 

Following  the  line  of  the  proposed  breakwater,  the  bay  is  2}  miles 
wide,  and  it  has  a  depth  of  2  miles,  approKimately. 

The  bay  on  the  land  side  is  perfectly  protected  by  steep,  high  kills, 
bnt  it  fronts  the  northeast,  and  is  open  to  the  fall  force  of  the  violent 
northerly  and  easterly  gales  of  this  coast. 

The  great  seas  of  the  ocean  are  broken,  however,  in  a  degree  by  the 
Bnnken  rocky  ledges  called  Avery's  Ledge,  the  Dry  and  Little  Salvages, 
the  Flat  Ground,  and  Abner's  Ledge,  which  are  directly  at  the  mouth  of 
the  bay.  Inside  these  entrance  ledges  the  bay  is  entirely  unobstrncted, 
and  has  an  average  depth  of  50  feet  at  mean  low  water. 

A  plan  of  the  bay  showing  the. proposed  breakwater  was  published 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1886,  page  582. 

The  project  for  improvement  was  submitted  in  1884.  It  proposes  a 
continuous  breakwater  9,000  feet  long,  divided  into  two  branches;  one 
starts  at  Avery's  Ledge  and  runs  in  a  direction  a  little  west  of  north  to 
Abner's  Ledge,  a  distance  of  3,600  feet;  the  other  extends  5,420  feet 
from  Abner's  Ledge  in  a  northwesterly  direction,  and  terminates  at  the 
83-foot  contour  off  Andrew's  Point. 

The  axis  of  the  proposed  breakwater  is  approximately  at  the  inner 
edge  of  the  ledges  at  the  entrance  of  the  bay,  and  about  I  mile  inside 
the  Salvages  and  Flat  Ground,  which  receive  the  first  shock  of  easterly 
storm  waves.  , 

The  southern  entrance  to  the  proposed  harbor  lies  between  Straits- 
mouth  Island  and  Avery's  Ledge,  and  is  to  be  1,800  feet  wide  and  at 
least  30  feet  deep.  The  northern  entrance,  near  Andrew's  Point,  is  2,700 
feet  wide  and  80  feet  deep. 

They  are  so  located  with  reference  to  each  other  that  vessels  can  en- 
ter and  leave  the  harbor  with  any  wind. 

The  harbor  formed  by  the  breakwater  covers  an  anchorage  of  1,377 
acres,  in  which  the  depth  exceeds  24  feet  at  mean  low  tide. 

The  breakwater  will  be  formed  to  the  level  of  22  feet  below  low  water, 
of  a  mound  of  broken  stone,  40  feet  wide  at  top,  above  which  a  masonry 
wall  has  been  suggesteil,  the  crest  of  which  shall  be  15  feet  wide  and  8 
feet  above  extreme  high  water.  The  detailed  plan  for  the  construction 
of  the  masonry  wall  has  not  been  definitely  adopted,  and  operations 
have  been  confined  to  the  construction  of  the  rubble-stone  mound,  or 
substructure  of  the  breakwater.  This  is  effected  by  dropping  stone 
from  vessels  and  self-dumping  scows  along  the  axis  of  the  breakwater, 
extending  to.  the  eastwanl  and  westward,  a  distance  of  20  feet  approx- 
imately. The  afis  is  indicated  by  an  iron  spindle  on  Avery's  Ledge,  when 
in  range  with  the  south  light-house  on  Thatcher's  Island ;  cross  ranges 
are  established  by  iron  pipes  let  into  the  rocks  on  Dry  and  Little  Sal- 
vages, which  mark  points  at  intervals  of  100  feet  from  the  spindle  (ini- 
tial point)  on  Avery's  Ledge. 

The  estimated  cost  of  the  improvement  is  (5,000,000,  to  which  must 
be  added  $2,500,000  for  buoyage,  lighting,  and  defense  of  the  harbor. 

These  estimates  are  based  upon  consecutive  annual  appropriations  ot 
not  less  than  10  per  cent,  of  the  original  estimates  of  cost. 

Should  operations  be  suspended  at  any  time  from  want  of  funds,  or 
annual  appropriations  be  reduced  to  small  sums  for  a  series  of  years, 
the  expenses  for  the  final  construction  will  be  proportionally  increased. 

The  amount  which  has  been  appropriated  to  date  is  (300,000. 
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The  total  ainoant  expended  to  Jane  30, 1889,  indosive  of  ontstandiDg 
liabilities,  was  (231,761.78. 

On  June  30, 1889,  284,899  tonft  of  rabble-stone  had  been  deposited  in 
the  sabstructare  of  the  breakwater,  which  essentially  completed  it  be- 
tween cross-ranges  140  and  2940. 

As  was  to  be  expected  from  the  natare  of  the  work,  the  top  of  the 
mound  was  found  to  be  somewhat  irregalar,  and  the  depth  of  water 
over  it  varied  from  18  to  23  feet 

At  the  beginning  of  the  fiscal  year,  operations  were  in  progress  under 
a  contract  with  the  Bockport  and  Pigeon  Hill  Granite  companies  to 
deliver  110,000  tons  of  rubble-stone,  at  71  cents  per  ton,  deposited  in  the 
breakwater.  This  contract  was  satisfactorily  completed  in  June,  1890, 
1 10,000  tons  were  delivered  under  this  contract,  of  which  68,035  tons 
were  received  during  the  fiscal  year. 

The  total  number  of  tons  of  rubble-stone  deposited  in  the  breakwater 
to  date  is  352,934,  and  the  substructure  of  the  breakwater  is  essentially 
completed  between  cross-ranges  140  and  3540. 

This  last  cross-range  (3540)  is  the  proposed  axis  of  the  north  branch 
of  the  breakwater ;  and,  as  economy  in  its  construction  may  result  fh>m 
a  slight  shifting  of  the  axis,  north  or  south,  to  better  fit  the  existing 
bottom,  a  detailed  survey  of  the  proposed  location  of  this  branch  has 
been  commenced,  and  it  will  be  extended  over  the  easterner  completed 
branch  of  the  substructure,  in  order  that  comparisons  may  be  made 
with  previous  surveys,  and  the  rate  of  settlement  or  other  changes 
noted. 

To  complete  the  project  will  cost  $4,700,000,  approximately. 

During  the  fiscal  year  ending  June  30, 1892,  (250,000  could  be  ex- 
l>ended  to  advantage  in  the  extensijn  of  the  substructure  of  the  break- 
water. 

The  prospective  benefits  to  commerce  and  navigation  by  the  con- 
struction of  this  harbor  of  refuge  are  increased  safety  to  life  and 
property,  and  a  consequent  reduction  in  freight  and  insurance. 

Sandy  Bay  is  situated  id  the  jcoUectioD  district  of  Qloacester.  Mass. 
Tlie  nearest  light- house  is  Straitsmonth  Light,  situated  on  Straitsmonth  Island,  at 
the  sontheru  entrance  of  the  bay. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30,  1890,  have  been  furnished  by  the  collector  of  customs  at 
Gloucester,  Mass. 

Money  statement 

July  1,  1889,  amount  available .-      $19,933.37 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive         ^ 

ofliabilities outstanding  July  1,  18% |7.60n26 

July  1,  1890,  outstanding  liabilities 41.67 

7.698.9^ 

.     . ^^^ 

July  1,1890,  balance  available 13,234.44 

Amount  appropriated  by  act  of  September  19, 1890 150,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 162,2234. 44 

r  Amount  (estimated)  required  for  completion  of  existing  project 4,550,000.00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

<      30,1892 250.000.00 

I  Submitted  in  compliance  with  requuemeots  of  sections  2  of  river  and 
L    harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 

The  YesselB  frequeDting  this  port  are  Bohooners. 

Tonnage  for  year  ending  Jane  au,  1885  (page  521,  Chief  of  Engineers'  Report,  1685), 
5  vBbselB,  500  tons.  ^ 

Tonnage  for  year  ending  June  30,  1890,  as  given  by  ooUeotor  of  port.,  3  yeasels,  175 
tons. 


B  6. 

IMPROVEMENT  OF  HARBOR  AT  GLOUCESTER,  MASSACHUSETTS. 

•  

This  is  the  most  important  harbor  between  Boston  and  Portland,  and 
is  the  principal  resort  for  all  New  England  fishing  vessels.  It  is  situ- 
ated at  the  southeastern  extremity  of  Gape  Ann,  20  miles  northeast 
from  Boston.  It  is  easily  entered  when  the  dangerous  storms  of  this 
coast  occur,  and  provides  a  secure  ample  shelter  for  all  classes  of  vessels 
except  from  south  winds,  and  from  these  a  moderate  extent  of  protect eil 
anchorage  is  afforded  in  the  inner  harbor. 

It  contains  in  the  outer  roa<lstead,  the  inner  harbor,  and  in  the  chan- 
nel connecting  them,  sufficient  deep  water  for  the  most  liberal  demands 
of  commerce;  but  the  inner  harbor  and  channel  are  obstructed  by 
bowlders,  ledges,  and  shoals,  dangerous  and  inconvenient  to  shipping, 
and  the  outer  harbor  or  roadstead  is  open  to  the  action  of  all  southerly 
winds. 

A  plan  of  the  harbor  was  published  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1887,  page  50G. 

The  first  project  formed  for  improvement  was  submitted  January  20, 
1871,  and  was  based  on  the  survey  ordered. by  the  act  of  July  11, 1870. 
(Report  of  the  Chief  of  Engineers,  1871,  page  869.) 

This  project  proposed  the  removal  of  certain  bowlders  from  the  inner 
harbor  at  a  cost  of  $10,606.20,  and  the  construction  of  a  breakwater 
from  Eastern  Point  over  Dog  Bar  to  Round  Rock  Shoal,  at  an  esti- 
mated cost  of  (494,148.054 

On  November  19, 1884,  Maj.  C.  W.  Raymond,  Corps  of  Engineers, 
by  order  of  the  special  Board  of  Engineers  that  was  considering  the 
subject  of  the  Sandy  Bay  Breakwater,  submitted  a  project  for  two 
breakwaters  at  the  entrance  of  Gloucester  Harbor,  one  to  cost  (752,000 
on  essentially  the  same  site  as  that  proposed  in  1871;  and  a  supple- 
mentary one  through  Norman's  Woe  Rock,  to  cost  $607,000. 

This  project  and  estimate  are  published  intheChief  of  Engineers'  Re- 
X>ort  for  1885,  page  534. 

On  January  20, 1885,  it  was  recommended,  in  accordance  with  act  of 
July  5, 1884^at  a  survey  of  the  inner  harbor  and  of  the  reef  off  Muscle 
Point  be  made,  ^nd  that  Babson's  Ledge  be  removed  to  21  feet  at  meaft 
low  water.  (Report  of  Chief  of  EngiueersV  1385,  page  541.)  In  the 
annual  rei)ort  for  this  harbor  for  1887,  a  general  project  for  its  improve- 
ment was  submitted,  based  on  th6  survey  provided  for  by  act  of  Con- 
gress approved  August  5, 1886.  (Chief  of  Engineers'  Report,  1887,  page 
500.) 

This  project  proposed  to  remove  from  the  inner  harbor  101^  cubic 
yards  of  rock  known  to  exist,  and  to  dredge  216,000  cubic  yards,  scow 
measurement,  at  an  estimated  cost  of  $05,000;  and  to  construct  the 
breakwater  recommended  in  the  project  of  1884,  that  extends  from 
Eastern  Point  to  Round  Rock  Shoal,  at  an  estimated  cost  of  $752,000. 

The  total  appropriations  for  this  harbor  to  date  have  been  $25,000. 

The  amount  expended  to  June  30,  1889,  was  $24,326.40. 
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Tbe  condition  of  the  improvement  June  30,  1889,  was  as  follows: 
Clam  Bock  bad  been  reduced  from  1  foot  to  9^  feet  at  mean  low  water; 
Pinnacle  Bock  from  8^  to  16^  feet,  mean  low  water ;  rock  off  Pew's 
Wliarf  from  2  to  5  feet,  mean  low  water:  rocks  off  J.  Friend's  Wharf, 
from  13  to  17  feet,  mean  lo^  water.  All  of  the  above  rocks  were  re- 
duced to  the  level  of  the  surrounding  bottom. 

Babson's  Ledge  had  been  reduced  from  11  to  14  feet,  mean  low  water. 
No  work  had  been  done  on  the  breakwater. 

Two  chaiunels  had  been  dredged  in  Harbor  Gove,  approximately 
parallel  to  the  heads  of  the  wharves;  the  east  channel  was  550  feet 
long,  the  west,  1,000  feet  long ;  both  were  40  feet  wide  and  10  feet 
deep  at  mean  low  water^  except  over  a  small  Fedge  uncovered  by  the 
dredging  off  Parmenter's  Wharf. 

AH  the  ledges  obstructing  the  channel  in  the  main  harbor  between 
Harbor  Gove  and  Pew's  Wharf  had  been  removed  to  the  depth  of  the 
projected  dredging  in  this  part  of  the  harbor. 

No  operations  were  in  progress  during  the  year,  owing  to  want  of 
funds. 

To  complete  the  improvement  would  require  an  appropriation  of 
(55,000  for  dredging,  and  (752,000  for  the  breakwater  at  Eastern  Point 
Of  this  amount  (305,000  could  be  expendeil  to  advantage  during  the 
fiscal  year  ending  June  30,  1892,  in  completing  the  proposed  dredging 
and  in  commencing  the  breakwater. 

The  prospective  advantages  to  commerce  by  the  completion  of  the 
improvement  are  greater  facilities  and  safety  in  the  movement  of  vessels 
in  the  harbor,  and  a  more  secure  anchorage  for  vessels  seeking  protec- 
tion from  southerly  gales. 

GloQcester  Harbor  is  in  the  colleption  district  of  Gloucester,  Mass.,  of  which  Gloo- 
cester  is  the  port  of  entry. 

The  nearest  light-houses  are  Ten  Pouud  Island  Light,  in  the  harbor,  and  Eastern 
Point  Light,  at  its  entrance. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30, 1890,  have  been  furnished  by  the  collector  of  customs  at  Glou- 
cester, Mass. 

Money  statement, 

July  I,  1889,  amount  available $433.54 

July  1,  1890,  aiuouut  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1^89 14.38 

July  1,  1890,  balance  available 419.16 

Amount  appropriated  by  act  of  September  19, 1890 15,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 15,419. 16 


1  Amount  that  can  be  profitably  expended  in  fiscal  yearendiug  June30, 1892  305, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 


harbor  acU  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 


Amonut  of  revenae  collected  daring  year  ending  Jane  ^,  1890, 150,464.23. 


Shipping. 

Foreign. 

Domestic. 

Number. 

Tonnage. 

Yalae. 

N'am'ber. 

Tonnage. 

SntrancM 

136 
123 

29,138 
10,130 

$•6,870 
8,000 

22 
41 

2.149 

Clearances... .« 

13,034 

Bait  imported,  23,324  tons. 

VeeselB  of  all  sizes  f.*eqnent  this  port. 

Tonnage  for  year  ending  June  30,  1870  (page  871,  Chief  of  Kngineers'  Report,  1871), 
226  vessels,  24,528  tons,  entered  ;  155  vessels,  19,377  tons,  clear^. 

Tonnage  for  year  ending  Jnne  30,  1890,  as  given  by  collector  of  port,  158  vessels, 
31,287  tons,  entered;  164  vessels,  29,164  tons,  cleared. 

Since  the  improvement  was  commenced,  salt  is  imported  by  Bt<eam-ship8. 


B7. 

IMPROVEMENT  Ot  HARBOR  AT  MANCHESTER,  MASSACHUSETTS. 

Manchester  Harbor  is  situated  aboat  5^  miles  Dortheastward  from  the 
eo trance  of  Salem  Harbor,  Massachusetts. 

A  chart  of  the  harbor  was  published  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1888,  Tart  J,  page  466. 

The  outer  sheltered  roadstead  contains  approximately  300  acres,  with 
5  fathoms  of  water. 

The  entrance  channel  from  the  roadstead  to  Proctor's  Point  is  every- 
where at  least  100  feet  wide,  at  least  6^  feet  deep  at  mean  low  water, 
and  is  unobstructed. 

At  the  ••  Narrows,''  distant  1,400  feet  inside  of  Proctor's  Point,  the 
depth  in  the  channel  is  reduced  to  1^  feet  at  mean  low  water;  thence 
to  the  town  wharves,  a  lurther  distance  of  2,500  feet,  no  low  water 
channel  exists.  Near  the  town  wharves  the  channel  is  crossed'  by  the 
Boston  and  Maine  Bailroad  (eastern  division),  on  a  bridge  which  is 
provided  with  a  draw  opening  28  feet  wide. 

The  original  project  for  the  improvement  of  this  harbor  was  sub- 
mitted November  28,  1887.  It  was  based  on  a  survey  provided  for  in 
the  river  and  harbor  act  of  August  5, 1886.  It  proposed  to  dredge  a 
channel  60  feet  wide,  4,000  feet  long,  and  4  feet  deep  at  mean  low 
water  from  Proctor's  Point  to  the  town  wharves,  at  an  estimated  cost 
of  (14,300. 

But  one  appropriation  has  been  made  for  this  improvement,  that  by 
the  act  of  August  11, 1888,  (2,500. 

On  Noveml^r  22,  1888,  it  was  recommended  that  the  money  appro- 
priated for  this  improvement  be  retained  in  the  Treasury  until  further 
funds  are  available. 

This  recommendation  was  approved  the  Chief  of  Engineers,  Novem- 
ber 26, 1888. 

No  other  oiierations  have  been  in  progress  during  the  year  ending 
June  30, 1890,  and  the  harbor  remains  in  its  original  condition. 

To  comiilete  the  improvement  will  require  an  appropriation  of  (11,800, 
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all  of  which  could  be  expended  to  advantage  daring  the  fiscal  year 
ending  June  30, 1892. 

Manoheater  Harbor  is  in  the  colleotioo  diatriot  of  Gloacester,  Mass.,  of  which  Glou- 
cester is  the  port  of  entry.  The  nearest  light-hoose  is  situated  upon  Baker's  Island, 
2^  miles  from  Proctor's  Point. 

The  existing  commerce  is  nominal,  and  the  commercial  statistics  are 
included  in  Gloucester  Harbor. 

No  increase  in  the  tonnage  of  the  harbor  is  apparent,  and  no  new 
lines  of  water  transportation  have  been  established. 

Money  statement 

July  1, 1889,  amount  available 1^.396.93 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  ld89^ 6.00 

July  1,  1890,  balance  available 2,390.93 

Amount  appropriated  by  act  of  September  19,  1890 5,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 7,390.93 

(Amount  (estimated )  required  for  completion  of  existing  project 6,  bOO.  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1892      6, 800. 00 
Submitted  in  compliance  with  requirejnents  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


B8. 

IMPROVEMENT  OF  HARBOR  AT  LYNN,  MASSACHUSETTS. 

Lynn  Harbor  is  situated  9  miles  northeast  from  Boston.  It  is  1  by  2 
miles  approximately  in  exteut,  the  greater  part  of  which  is  dry  at  low 
water. 

It  is  protected  on  the  north  and  west  by  the  mainland  and  on  the 
east  by  Nahant  Beach,  and  its  entrance,  2  miles  wide,  into  Massachu- 
setts Bay,  is  on  the  south  side. 

A  plan  of  the  harbor  showing  the  projected  improvement  was  pub- 
lished in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1S84,  part  I, 
l)age  532. 

Before  improvement  three  narrow  and  crooked  channels  of  approach 
to  the  wharves  existed,  in  each  of  which  there  was  about  6  feet  depth 
at  mean  low  water.    The  mean  rise  or  fall  of  the  tide  is  9.3  feet. 

The  western  channel  leads  to  the  Point  of  Pines  and  the  mouth  of 
Saugus  River.  The  main  ship-channel  is  entered  between  White  and 
Lobster  rocksj  and  connects  about  3,600  feet  northward  with  the  Black 
Bock  Channel,  which  is  the  most  eastern  near  Nahant  Beach. 

The  project  for  improvement  was  adopted  in  1884.  It  x)rovides  for 
the  excavation  of  a  channel  200  feet  wide  and  10  feet  deep  at  mean  low 
water,  from  a  point  near  and  east  of  the  White  Rocks  to  deep  water 
opposite  Little  Nahant,  a  distance  3,610  feet;  this  is  called  the  outer 
improved  channel  and  is  merely  a  recti6cation  and  deepening  of  the 
main  ship-channel.  The  combined  main  ship  and  Black  Bock  channels 
are  sufficient  for  the  purposes  of  commerce  for  the  next  2,500  feet. 
Then  commences  the  inner  improved  channel,  which  is  projected  6,450 
feet  long,  200  feet  wide,  and  10  feet  deep  at  mean  low  water.  It  ex- 
tends from  deep  water  opposite  Sand  Point  to  the  harbor  commissioners' 
line,  and  follows  very  closely  in  direction  the  extension  of  the  united 
main  ship  and  Black  liock  channels. 
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,  On  September  24, 1888,  tbis  project  ^as  modified.  It  was  then  pro- 
posed to  extend  the  main  ship-channel  400  feet  within  the  harbor  line, 
and  to  excavate  at  its  inner  end  a  basin  500  by  ^0  feet  in  area,  10  feet 
deep  at  mean  low  water. 

It  is  supposed  that  the  inner  channel  will  need  to  be  dredged  occa- 
sionally to  maintain  its  width  and  depth;  but  a  training-wall,  about 
6,000  feet  long,  has  been  proposed,  to  aid  in  keeping  the  outer  channel 
open,  if  experience  shall  show  it  to  be  necessary. 

This  wall  is  to  start  from  the  shore  at  '<  Little  Nahant,"  and  is  to  cross 
the  Black  Rock  Channel.  Its  outer  portion  is  to  be  parallel  to  the  outer 
improved  channel. 

The  cost  of  the  original  project  was  estimated  to  be  (145,000.  This 
estimate  was  revised  in  1885,  and  then  made  $157,000,  to  provide  for  an 
incrciised  amount  of  dredging  found  to  be  necessary  during  the  progress 
of  the  work,  to  round  off  the  junctions  of  the  natural  channel  with  the 
dredged  channel,  to  provide  flatter  slopes  to  the  sides  of  the  cuts  than 
was  originally  designed,  and  also  to  provide  funds  for  necessary  surveys 
during  tbe  progress  of  the  work. 

The  modifications  proposed  September  24, 1888,  were  estimated  to 
cost  $25,000,  which  would  make  the  total  cost  of  the  improvement 
♦182,000. 

The  total  appropriations  for  this  harbor  to  date  have  been  (76,000. 

The  amount  expended  to  June  30,  1889,  was  (66,015.92. 

On  June  30, 1889,  the  outer  channel  had  been  completed  as  proposed, 
3,610  feet  long,  200  feet  wide,  10  feet  deep  at  mean  low  water;  the  inner 
channel  was  6^450  feet  long,  10  feet  deep  at  mean  low  water,  150  feet 
wide,  or  50  feet  less  than  is  proposed.  A  contract  was  in  force  with  the 
Bay  State  Dredging  Company  to  dredge  28,000  cubic  yards,  part  of 
which  might  be  dr^ged  from  the  western  channel. 

The  price  to  be  paid  for  dredging  from  the  main  ship-channel  was  29 
cents,  and  from  the  western  channel  45  cents  per  cubic  yard,  scow 
measurement. 

During  the  latter  part  of  June,  1889,  a  survey  of  the  western  channel 
was  made  and  it  showed  that  to  give  a  navigable  channel  150  feet  wide 
and  8  feet  deep  at  mean  low  water  would  require  the  removal  of  16,000 
cubic  yards  by  dredging,  at  a  cost  of  $8,000. 

From  the  nature  of  the  work,  a  shallow  cut  through  a  sandy  sea  bar, 
there  Vas  no  hope  that  it  would  be  permanent,  and  it  was  decided  to 
expend  the  whole  of  the  funds  available  for  this  harbor  in  the  continua- 
tion of  the  improvement  of  the  main  ship-channel,  under  the  revised 
project  of  September  24, 1888. 

Operations  under  the  contract  with  the  Bay  State  Dredging  Com- 
pany were  commenced  in  September,  1889,  and  completed  in  November, 
1889,  by  the  removal  of  25,57  L  cubic  yards  of  material  from  the  main 
ship-channel  and  the  basin. 

The  basin  was  excavated  125  feet  wfde,  500  feet  long,  10  feet  deep  at 
mean  low  water,  and  was  connected  with  the  main  ship  channel  at  the 
harbor-line  by  a  cut  100  feet  wide,  400  feet  long,  10  feet  deep  at  mean 
low  water.  No  other  operations  were  in  progress  during  the  year,  and 
the  condition  of  the  inner  and  outer  main  ship-channels  is  essentially 
as  stated  in  the  last  report. 

To  complete  the  improvement  will  require  an  appropriation  of  (91,- 
000,  and  of  this  amount  (')0,000  could  be  expended  to  advantage  dur- 
ing the  fiscal  year  ending  June  30,  1892. 

Lynn  is  a  port  of  entry  in  the  collection  district  of  Marblebead,  Mass. 
The  nearest  light-hoase  is  Egg  Rock  (Nabant)  Light,  3  miles  distant. 
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The  accompanying  commercial  statiBtics  for  the  fiscal  year  ending 
June  30,  1890,  have  been  famished  by  the  collector  of  customs  at  Mar- 
blebead,  Mass.  * 

Money  statement 

Jaly  1, 1889,  amoant  available .- - $1,635.58 

Jaly  1,  1890,  amoaut  expended  during  fiscal  year,  exclusive  of  liabilities 
ontstandiug  July  1,  1889 1,050.90 

July  1,  1890,  balance  available , 584.68 

Amuuut  appropriated  by  act  of  September  19,  1890 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 15, 584. 68 


'Amount  (estimated)  i-equired  for  completion  of  existing  project 76,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1892    50,000.00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMBRCIAl.  STATISTICS. 


.  'Amount  of  revenue  collected,  $3,509.60. 


Entrances . 
Clearancea 


Shipping. 


Foreign. 


Ko. 


28 
38 


Tom. 
2,692 
4,735 


Domestio. 


No. 

477 


Tona. 
97.800 
95,400 


Imported: 
(;oil  .. 
Iron . . 


.tons, 
.do... 


14S.  000 
1,400 


Lumber feet..  8,248,000 

Potatoes bashvls..         8,200 

Miscfllaneous s^.tons..        16,000 


Vessels  of  nil  kinds  less  than  18  feet  draught  frequent  the  harbor. 

Tonnage  for  year  ending  June  30,  1883  (Chief  of  Engineer's  Report,  1883,  page  462), 
589  vefMelH,  99,569  tons. 

Tonnage  for  year  ending  June  30,  1890,  as  per  collector's  statement,  517  vessels, 
100,49*2  tons. 

No  new  lines  of  transportation  have  been  established  since  the  improvement  was 
commenced. 


B  g. 

IMPROVEMENT  OP  HARBOR  AT  WINTHROP,  MASSACHUSETTS. 

Tbi8  barbor  is  sitaated  in  the  northeastern  part  of  Boston  Harbor, 
immediately  westward  of  Winthrop  Head. 

A  chart  of  the  barbor  was  published  in  the  Annaal  Beport  of  the 
Chief  of  Engineers  for  the  year  1888,  part  1,  page  470. 

The  harbor  contains,  approximately,  350  acres,  all  of  which  is  dry  at 
low  tide  except  a  short,  narrow,  crooked  slough  east  of  Snake  Island. 
To  the  town  wharf  no  low- water  channel  exists.  The  mean  range  of 
tides  is  9.4  feet. 

The  nearest  deep-water  channel  of  Boston  Harbor  is  known  as  the 
''  Ba  jk"  Channel,  and  it  extends  from  Point  Shirley  to  East  Boston.  It 
has  from  9  to  16  feet  depth  at  low  tide.  The  town  wharf  is  distant  from 
this  "Buck"  Channel  3,900  feet. 

The  original  project  for  the  improvement  of  this  harbor  was  submitted 
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November  28, 1887 ;  it  \i  as  based  on  the  survey  provided  for  in  the  river 
and  harbor  act  of  Angfust  5, 1886. 

The  project  proi>o8es  to  excavate  a  straight  channel  3,900  feet  long, 
50  feet  wide,  and  6  feet  deep  at  mean  low  water,  from  the  '^  Back  ^ 
Channel  to  ^'Rice's''  Wharf,  at  an  estimated  cost  of  (17,600. 

But  one  appropriation  has  been  made  for  this  improvement,  viz,  (1,000 
by  the  river  and  harbor  act  of  August  11, 1888. 

On  August  24^  1888,  it  was  recommended  that  the  amount  available 
for  this  improvement  be  retained  in  the  Treasury  until  additional  funds 
are  provided.  This  recommendation  was  approved  by  the  Chief  of 
Engineers  September  17,  1888. 

No  operations  have  been  in  progress  during  the  year  ending  June  30, 
1890,  and  the  original  condition  of  the  harbor  is  unchanged. 

The  beaches  and  headlands  protecting  this  harbor  on  thd  east  were 
seriously  abraded  by  the  storms  of  the  winter  1888-^89;  this  abrasion 
has  been  continued  and  they  will  soon  require  protection,  not  only  to 
secure  this  minor  harbor,  but  to  prevent  injury  to  the  main  harbor  of 
Boston.  To  complete  the  improvement  will  require  an  appropriation 
of  (16,600,  all  of  which  could  be  expended  during  the  fiscal  vear  end- 
ing June  30, 1892. 

Winthrop  Harbor,  Mossachasetts,  is  in  the  collection  district  of  Boston,  Mass.,  of 
which  Boston  is  the  port  of  entry  ;  the  nearest  light-hoase  is  situated  upon  Deer 
Island  Point,  Boston  Harbor,  Massachusetts. 

The  existing  commerce  is  nominal,  and  commercial  statistics  are  in- 
cluded in  Boston  Harbor,  Massachusetts. 

No  increase  in  the  tonnage  of  the  harbor  is  apparent,  and  no  new 
lines  of  water  transportation  have  been  established. 

Money  Statement. 

July  1, 1889,  amoant  available $1,000.00 

Jnlyl,  1890,  balance  available 1,000.00 

Amount  appropriated  by  act  of  September  19,  1890 5,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 6,000,  00 

fAmonnt  (estimated)  required  for  completion  of  existing:  project 11,600.  00 

I  Amount  thatcan  beprontabiy  expended  in  fiscal  year  ending  June  30, 1892  11, 600.  00 
I  Submitted  in  compliance  with  requirements  of  sections  2,  of  river  and 
\    harbor  acts  of  1866  and  1867. 


B  zo. 

IMPROVEMENT  OF  HARBOR  AT  BOSTON,  MASSACHUSETTS. 

Boston  Harbor  consists  essentially  of  an  inner  and  an  outer  harbor, 
united  by  a  deep  water-way,  and  each  accessible  from  the  sea  by  a 
flistinct  channel,  widening  into  a  deep  and  spacious  roadstead. 

1.  Inner  Harbor, — This  harbor  lies  to  the  north  and  westward  of 
Long  Island,  and  has  deep  water  and  a  good  anchorage  in  the  Presi- 
dent Boads,  seaward  of  Lower  Middle  Bar,  and  also  near  the  city  west- 
ward of  Upper  Middle  Bar. 

Four  rivers  discharge  their  waters  into  this  basin :  the  Charles,  Mys- 
tic, and  Ohelsea  rivers  from  the  north,  and  the  Neponset  from  the 
south.    The  direct  entrance  from  the  sea  is  by  Broad  Sound. 
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2.  Outer  Harbor. — This  harbor  Hes  to  the  soathwanl  of  Long  Island 
and  has  a  fine  anchorage  in  Nantasket  Boads,  as  well  as  in  Hingbaui 
Bay,  a  well  sheltered  harbor  southeast  of  Paddock  Island.  It  connects 
with  the  inner  harbor  by  the  main  ship  channel  through  the  ^^  Nar- 
rows," and  by  secondary  chiinnels  east  and  west  of  Long  Island.  It  is 
reached  from  the  sea  by  Nantasket  Boads,  which  lie  south  of  George's 
and  Great  Brewster  islands,  and  is  marked  at  the  sea  entrance  by 
Boston  Light. 

We^'mouth  and  Weir  Rivers  empty  into  the  Outer  Harbor. 

Both  the  inner  and  outer  harbors  are  subdivided  into  several  minor 
harbors,  and  contain  many  islands  which  shelter  the  anchorages  from 
winds  and  storm  waves. 

The  range  of  tides  at  the  navy-yard  is  9.8  feet,  and  at  the  entrance 
to  the  outer  harbor  VA  feet. 

A  sketch  of  the  harbor  was  printed  in  the  Annual  Keport  of  the  Chief 
of  Engineers  for  the  year  1888,  page  454. 

The  object  of  the  improvement  is,  ^vHt^  to  preserve  the  harbor  by  pro- 
tecting the  islands  and  headlands;  and,  second,  to  improve  it  by  widen- 
ing, deepening,  and  straightening  the  channels. 

The  projects  adopted  for  this  purpose  since  1866  have  been  mainly  in 
accordance  with  the  recommendations  of  the  United  States  commis- 
sioners, whose  labors  terminated  during  that  year. 

The  works  of  preservation  consist  of  sea  walls,  aprons,  jetties,  etc., 
which  protect  the  shores  of  thd  islands  and  headlands,  prevent  addi- 
tional wash  into  the  channels,  control  the  tidal  scour,  and  preserve  the 
full  height  of  anchorage  shelter  for  vessels  in  the  roadsteads. 

The  works  of  improvement  have  been  by  dredging  and  blasting. 

The  total  expenditures  to  June  30, 1889,  were  $1,711,327.16  (inclusive 
of  outstanding  liabilities). 

WORKS  OF  PRESERVATION. 

Point  Allerton, — This  headland  at  the  southeasterly  entrance  of  the 
harbor  is  protected  by  a  granite  sea-wall  1,202  feet  in  length,  completed 
i  n  1873.  Its  concrete  foundation  for  a  distance  of  1,005  feet  is  protected 
by  an  apron  and  8  short  jetties  of  granite  rubble-stone. 

No  work  was  done  on  itduring  the  fiscal  year.  It^s  condition  Jane  30, 
1890,  is  as  follows :  The  wall  is  generally  in  good  order,  although  some 
of  its  joints  should  be  repointed.  The  blu ft' protected  by  this  wall  is 
not  fully  covered  from  storm-action,  and  the  sea-wall  should  be  extended 
westward  for  a  distance  of  at  least  150  feet,  and  the  foundation  of  the 
extension  should  be  protected  with  riprap. 

This  is  estimated  to  cost  (15,000. 

Great  Brewster  Island. — This  island  is  on  the  north  side  of  the  main 
ship-channel  near  the  entrance.  It  is  protected  by  a'  granite  sea-wall 
2,840  feet  long,  which  was  completed  in  1869.  No  work  was  done  on  it 
during  the  fiscal  year,  and  on  June 30, 1890,  it  was  in  fair  order.  Many  of 
the  joints  require  repoin ting,  and  some  of  the  coping-course  should  be 
reset.    These  necessary  repairs  are  estimated  to  cost  (10,000. 

Georges  Island. — Its  northern  and  eastern  shores  are  protected  by 
a  granite  sea-wall  2,150  feet  long.  West  of  this  wall  a  riprap  im- 
provement extends  for  450  feet,  and  south  of  it  another  600  feet  long. 
The  sea-wall  and  southern  riprap  were  built  about  1835.  The  west- 
ern riprap  was  built  *in  1884-'85.  No  work  was  done  on  the  wall  or 
ripraps  during  the  year,  and  they  are  in  good  order  at  the  date  of 
this  report.    The  unprotected  western  shore-line  of  the  island,  in  front 
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of  the  GovernmeDt  buildings,  was  considerably  abraded ;  the  hip:h- 
water  line  had  been  moved  back  in  places  nearly  25  feet.  This  shore-^ 
line  shoald  be  protected  by  a  light  sea-wall,  1,400  feet  long,  at  a  cost  of 
$35,000. 

LovelVs  Island, — The  western  shore  of  this  island  is  protected  by  a 
rubble-stone  apron  075  feet  long,  built  in  1873,  and  re|jaired  and  ex- 
tended in  1884 ',  the  northern  shore  is  covered  by  a  granite  sea-wall  750 
feet  long,  built  in  1843,  and  the  eastern  shore  is  protected  by  a  granite 
sea- wall  800  feet  long,  built  in  1869  and  repaired  in  1879  and  1886,  and 
by  two  rubble-stone  aprons,  one  between  the  northern  and  eastern  sea- 
walls, 1,440  feet  long,  and  the  other  south  of  the  eiist  sea-wall,  1,330  feet 
long.    No  operations  were  in  progress  during  the  fiscal  year. 

The  condition  of  the  work  on  June  30,  1800,  was  tis  follows :  The  sea- 
walls and  the  ripraps  on  the  eastern  shore  were  in  good  oraer:  the 
western  shore  riprap  had  been  undermined  in  places  and  had  rallen 
down,  but  it  needed  no  immediate  repairs. 

Oallop^s  Island. — The  western,  northern,  and  eastern  shores  of  this 
island  are  protected  by  a  granite  sea-wall  1,785^  feet  long,  completed 
in  1871,  and  by  a  rubble-stone  apron  completed  in  1884, 3,050  feet  long, 
which  also  covers  the  foundation  of  the  sea-wall. 

On  June  30,  1889,  operations  were  in  progress  in  extending  the  sea- 
wall 300  feet  to  the  southeast.  The  granite  ashlar  and  shell-stone  pav- 
ing for  this  extension  had  been  purchased  by  contract  with  the  Pigeon 
Hill  Granite  Company.  The  extension  was  built  by  hired  labor,  and  it 
was  completed  in  October,  1889,  at  a  cost  of  (13,850.31. 

On  June  30,  1890,  the  condition  of  this  improvement  was  as  follows : 
The  walls  and  ripraps  were  in  good  order,  but  the  shore  from  the  end  of 
the  extension  of  the  wall  to  the  west  wLiarf  had  been  seriously  abraded 
and  needed  the  protection  of  alight  sea- wall,  which  is  estimated  to  cost 
♦12,000. 

Deer  Island — Three  prominent  bluffs  of  this  island  are  protected  by 
granite  seawalls  originally  built  about  1827.  The  north  head- wall  is 
1,740  feet  long;  the  middle  head-wall  is  840  feet,  and  the  south  head- 
wall  is  380  feet  long.  In  1865  and  1869  these  walls  were  i)artly  rebuilt, 
and  in  the  weakest  places  were  b  iCked  with  concrete.  They  were  all 
originally  built  dry,  and  irom  time  to  time  have  required  repairs. 
During  the  winter  1888-'89  the  north  and  middle  hea<l-walls  were 
seriously  injured  by  Ktorms.  Du»ing  the  tisoal  year  repairs  were  made 
to  the  middle  and  north  head  wals  by  hiied  labor.  One  hundred  and 
fifty  feet  of  the  middle  head- wall  was  relaid  and  backed  with  concrete, 
and  130  feet  of  the  coping  course  was  reset.  At  the  north  head-wall 
400  running  feet  of  the  coping  course  were  reset,  as  was  also  nearly  all 
of  the  shell-stone  paving  in  rear  of  this  part  of  the  wall.  Operations 
were  sus|)ended  at  the  close  of  the  working  season. 

The  amount  ex))ended  during  tlie.>ear  >^as  (3,711.97,  and  the  balance 
of  the  allotment,  $2,288.03,  will  bd  expended  in  pointing  and  minor  re- 
pairs.   The  walls  are  in  fair  order  at  the  date  of  this  report. 

Long  Island. — The  north  head  of  this  island  is  ])rotected  by  a  granite 
sea-wall  2,081  J  feet  long,  completed^ln  1874.  Part  of  the  foundation  of 
the  sea-wall  and  of  the  beach  at  both  its  ends  are  protected  by  a  rubble- 
stone  apron,  aggregating  1,375  feet  in  length.  This  apron  was  built  in 
1874  and  extended  in  1884.  No  operations  were  in  progress  during  the 
fiscal  year.  On  June  30,  1890,  the  wall*  neede^  to  be  repointed  in 
places,  the  riprap  was  in  fair  order  and  should  be  extended  about  250 
feet  to  more  fully  protect  the  southeastern  shore;  these  repairs  and  ex- 
tensions are  estiinated  to  cost  $3,000, 
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Eains/ord  Island. — The  north  head  of  this  island  is  protected  by  a 
dry  granite  sea-wall  1,500  feet  long,  originally  built  about  1840  and  ex- 
tensively repaired  in  1884-'85.  No  work  was  done  during  the  year,  and 
on  June  30,  1890,  the  wall  was  in  good  order  and  needed  no  repairs. 

Castle  Island, — The  north  and  part  of  the  east  and  west  shores  of  this 
island  are  protected  by  a  dry  granite  sea-wall  3,300  feet  long,  built  in 
1835.  A  light  riprap  extends  along  the  east  shore  300  feet  from  thA 
end  of  the  wall;  this  was  built  in  1865.  No  work  was  done  during  the 
year,  and  on  June  30, 1890,  the  riprap  was  in  good  order.  The  sea-wall 
needed  repairs  on  the  north  face  a  short  distance  west  of  the  wharf 
where  the  foundation  has  been  undermined  and  the  wall  has  settlecL 
About  100  running  feet  of  the  wall  has  been  thus  injured,  and  this 
length  of  the  wall  needs  taking  down  and  rebuilding,  at  a  cost  of  t»l,000. 
•  Governor's  Island. — The  shore-line  of  this  island  has  never  been  pro- 
tected. The  east  and  south  blnlfs,  however,  should  be  covered  by  sea- 
walls to  prevent  any  additional  abrasion,  not  only  to  secure  the  sites  of 
the  important  heavy  batteries  which  occupy  these  bluffs,  but  also  to 
prevent  injury  to  the  main  ship  channel. 

The  east  bluff  wall  should  be  500  feet  long,  and  is  estimated  to  cost 
$30,000;  the  south  bluff'  wall  should  be  1,800  feet  long,  and  will  cost 
$50,000. 

WORKS  OF  IMPROVEMENT. 

The  main  ship-channel. — Before  improvement  it  had  a  least  width  of  100 
feet  and  a  least  depth  of  18  feet  at  mean  low  water.  The  general  project 
for  its  improvement  was  submitted  in  1867.  It  proposed  to  dredge  the 
channel  23  feet  deep  at  mean  low  water,  1,000  feet  wide  at  the  "  Upper" 
and  «* Lower''  Middles,  and  685  feet  wide  at  the  "Narrows^" 

In  1870  the  proposed  width  at  the  Narrows  was  reiuced  to  625  feet, 
and  at  Anchorage  Shoal,  in  the  inner  harbor,  increased  to  1,100  feet. 

In  1887  it  was  proposed  to  straighten  the  passage  through  the  "Nar- 
rows" by  cutting  off  a  spur  that  projected  from  LovelPs  Island,  which 
was  estimated  to  contain  20,000  cubic  yards. 

On  June  30, 1889,  the  condition  of  the  main  ship-channel  was  as  fol- 
lows: It  was  23  feet  deep  at  mean  low  water,  1,100  feet  wide  west  of 
the  ''  Upper  Middle,"  750  feet  wide  at  the  "  Upper  Middle,"  1,000  feet 
wide  at  the  "  Lower  Middle,"  and  625  feet  wide  at  the  "  Narrows."  in 
effecting  this  improvement  dredging  and  blasting  was  done  at  the  fol- 
lowing places : 

At  NasVs  Rock  Shoal^  during  the  years  1876-1878,  365  cubic  yards  of 
ledge  were  removed. 

At  Kelly^s  Rock  atid  Shoal,  during  the  years  1869-1879, 222  cubic  yards 
of  ledge  were  removed, 

Tower^  Corwin,  arid  Channel  Rocks  were  removed  during  the  years 
1867-1875.    They  aggregated  608  J  cubic  yards. 

From  the  west  end  of  Brewster'^s  Spit,  during  the  years  1874-1876, 
29,226  cubic  yards  of  sand  and  gravel  were  dredged  and  05^  cubic 
yards  of  ledge  were  removed. 

At  LoveWs  Island,  from  the  southeast  and  southwest  points,  267,294^ 
cubic  yards  were  dredged  during  the  years  1867-1877,  and  from  a  spur 
between  these  points  3,430  cubic  yards  were  dredged  in  1888. 

At  Castle  Island  Bar  and'Shoal,  opposite  the  Lower  Middle,  during 
the  years  1880-1883,  56,957  cubic  yards  were  dredged  and  20  tons  of 
rock  werci  removed. 

At  tiie  Lower  Middle^  in  1874-1876,  State  and  Palmyra  rock^  were 
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removed ;  they  aggregated  62  cubic  yards.  In  1887-1889  71,892  cubic 
yards  were  dredged  from  this  sboal  and  375  cubic  yards  of  ledge 
removed. 

At  the  Upper  Middle^  during  the  years  1870-1876, 268,273^  cubic  yards 
were  dredged  and  118 J  cubic  yards  of  ledge  were  removed;  in  1888-1889 
140,240  cubic  yards  were  dredged. 

At  Ano^ro^  fifAoaZ,  during -the  years  1879-1882,65,327  cubic  yards 
were  dredged. 

At  Manof-  War  Shoal  85,917  cubic  yards  were  dredged  in  the  years 
1878-1880. 

At  Mystic  River  Shoal,  during  the  years  1879-1882, 82,082,  cubio yards 
were  dredged. 

At  the  commencement  of  the  fiscal  year  a  contract  was  in  force, 
which  was  entered  into  November  23,  1888,  with  the  New  England 
Dredging  Company,  to  remove  170,000  cubic  yards,  more  or  less,  from 
the  "  CJpper''  and  "  Lower"  middles.  Operations  under  this  contract 
had  been  suspended  on  May  3,  1889,  until  surveys  and  estimates  could 
be  made  for  the  removal  of  small  ledges  uncov;ered  by  the  dredging. 
These  ledges  were  found  to  contain  111  cubic  yards  above  the  plane  of 
23  feet  at  mean  low  water.  The  contract  of  November  2^,  188vS,  was 
finally  closed  by  a  supplementary  agreement  on  August  31,  1889.  The 
total  number  of  yards  dredged  under  the  contract  was  152,498,  of  which 
0,316  yards  were  removed  from  the  Lower  Middle  and  140,240  yards 
from  the  Upper  Middle  during  the  year  1888-'89;  the  balance  of  5,942 
yards  was  taken  from  the  Upper  Middle  during  the  year  ending  June 
30, 1890,  in  removing  shoal  spots  and  rounding  corners  of  the  cuts 
made  in  1888-'89. 

On  November  6,  1889,  sealed  proposals  were  invited  by  public  adver- 
tisement for  the  removal  of  the  111  cubic  yards  of  ledge  wcovered  by 
the  dredging  at  the  Upper  Middle.  The  one  bid  received  (for  an 
abstract  see  annexed  table)  was  accepted  by  the  Chief  of  Eiigineers, 
and  on  December  17,  1889,  a  contract  for  this  work  was  entered  into 
with  Mr.  George  W.  Townsend.  Operations  under  this  contract  were 
commenced  during  the  last  week  in  April,  1890,  and  the  work  was  satis- 
factorily completed  in  June,  1890. 

To  complete  the  approved  project  for  the  improvement  of  the  main 
ship  channel  at  the  Upper  Middle  will  require  an  appropriation  of 
$200,000,  all  of  which  could  Ue  expended  to  advantage  during  the  fiscal 
year  ending  June  30,  1892. 

The  general  survey  of  the  outer  harbor,  which  was  completed  in  1889, 
indicated  that  the  west  end  of  Brewster  Spit  was  still  encroaching  on 
the  main  ship-channel  opposite  George's  Island  Bhoal.  This  spit  was 
dredged  in  1874-1876,  and  the  channel  was  then  at  least  625  feet  wide, 
23  feet  deep  at  mean  low  water.  During  the  present  year  a  detafled 
survey  of  this  part  of  the  channel  was  made,  and  by  a  comparison  with 
the  survey  of  1876  it  is  found  that  51,225  cubic  yards  have  been  depos- 
ited outside  of  the  line  of  dredging  done  in  1876. 

Of  this  amount  24,0(K)  cubic  yards  are  within  the  channel  lines  as 
approved,  and  the  available  width  of  channel  has  been  reduced  to  475 
feet.  To  re  establish  the  full  width  of  channel  at  this  locality  will 
require  the  removal  of  27,400  cubic  yards  of  material,  which  is  estimated 
to  cost  $15,000. 

On  Jnne  30, 1890,  the  main  shipchaiuiel  is  23  feet  deep  at  mean  low 
water,  1,100  leot  wide  west  of  the  Upper  Middle,  750  feet  wide  at  the 
Up[>er  Middle,  1,000  feet  wide  at  the  Lower  Middle,  625  feet  wide  at 
the  Narrows,  and  475  feet  wide  opposite  the  west  end  of  Brewster  Spit. 
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The  followiug  tribatary  chaunels  haVe  been  improved  by  dredging 
and  blasting : 

1. — CHARLES  RIVER. 

This  river  enters  the  inner  harbor  near  the  navy  yard  at  Oharstown. 

Before  improvement  the  natural  channel  had,  as  far  up  as  Western 
Avenue  Bridge,  4|  miles  from  its  mouth,  7  feet  depth  at  mean  low 
water,  except  in  several  places,  covering  about  1^  miles  in  extent  be- 
low Brookline  Street  Bridge,  when  the  depth  varied  from  4^  to  7  feet. 

From  Western  Avenue  Bridge  to  Arsenal  Street  Bridge  (2^  miles) 
there  was  a  depth  of  4  feet  mean  low  water;  thence  to  Market  Street 
Bridge  (J  mile)  2^  feet  mean  low  water ;  and  thence  to  the  dam  at  the 
head  of  tide-water  fif  miles)  a  depth  varying  from  0  to  9j^  feet  above 
mean  low  water.  Tne  mean  rise  or  fall  of  the  tides  is  10  feet.  A  sketch 
showing  the  river  was  published  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1884,  page  512. 

The  prcTject  for  th^  improvement  of  this  river  consists  in  straighten- 
ing, widening,  and  deepening  the  natural  channel,  so  that  it  should  be 
from  its  mouth  to  Western  Avenue  Bridge  7  feet  deep  at  mean  low 
water  and  200  feet  wide;  from  Western  Avenue  Bridge  to  Market 
Street  Bridge  6  feet  deep  at  mean  low  water  and  80  feet  wide;  thence 
to  the  dam  at  the  head  of  tide- water  60  feet  wide  and  2  feet  deep  at 
mean  low  water. 

The  estimated  cost  of  this  improvement  was  originally  $85,000.  A 
revised  estimate  was  submitted  in  1881  of  $125,000. 

The  total  appropriations  for  this  improvement  to  date  have  been 
$57,500.    The  total  expenditures  to  June  30,  1888,  were  $57,378.99. 

No  operations  were  in  progress  during  the  fiscal  year,  and  the  condi- 
tion of  the  improvement  June  30,  1890,  was  as  follows :  The  projected 
channel  had  been  completed  from  the  mouth  of  the  river  to  Arsenal 
Street  Bridge  (7|  miles) ;  work  was  stopped  at  this  point  for  the  reason 
that  the  piers  and  draws  of  this  bridge  do  not  conform  to  the  projected 
channel  above  it.  In  effecting  this  improvement  127,971  cubic  yards 
were  dredged  during  the  years  1880-1884. 

This  improvement,  even  if  the  project  were  completed,  is  not  regarded 
as  an  important  benefit  to  commerce,  for  the  conditions  which  exist  on 
the  lower  reacli  of  tbe  river  between  Boston,  Cambridge,  and  Charles- 
town  make  navigation  of  most  any  kind  extremely  expensive,  slow, 
and  difUcult.  Seven  railroad  and  municipal  bridges  now  exist  on  this 
lower  part  of  the  river,  and  an  eighth  is  being  built  on  the  extension  of 
West  Chester  Park  street  under  authority  of  a  State  act.  The  funds 
available  July  1,  1890,  will  be  expended  in  surveys  and  examinations 
of  the  work. 

2.— FORT  POINT  CHANNEL. 

This  channel  is  situated  between  the  eastern  shore  of  Boston  proper 
on  the  one  side  and  the  reclaimed  and  improved  flats  of  South  Boston 
and  South  Boston  on  the  other  side.  It  connects  the  tidal  basin  of 
South  Bay,  which  has  an  area  of  250  acres,  with  Boston  inner  harbor,  is 
fast  becoming  the  center  of  the  city's  most  extensive  shipping  trade, 
and  is  tbe  most  important  branch  of  the  main  ship-channel.  Fort  Point 
Cbannel  is  1|  miles  long.  Before  improvement  the  least  depth  at  mean 
low  water  was  12  feet  at  its  enirance  and  17  feet  above  Congress  Street 
Bridge.    That  part  of  it  which  it  is  proposed  to  improve  is  spanned  by 
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bridges  at  Congress  street,  Mt.  Washington  avenne,  and  at  an  inter- 
mediate point.  These  bridges  have  conveniently  located  draw-open- 
ings, bat  the  draw-piers  of  the  railroad  bridge  mnst  be  strengthened  or 
reconstructed  before  the  improvement  can  be  extended  past  them,  and 
the  width  of  the  draw  increased  to  that  of  the  other  bridges  above  and 
below  it. 

The  project  for  this  improvement  was  submitted  January  27,  1885 
(Annual  Report,  Ghief  of  Engineers,  1885,  page  545). 

It  proposed  the  excavation  of  a  channel  175  feet  wide  and  23  feet  deep 
at  mean  low  water  from  the  entrance  to  near  Federal  Street  Bridge,  a 
distance  of  4,100  feet,  and  was  estimated  to  cost  $100,000 ;  the  railroad 
bridge  to  be  reconstructed  at  the  expense  of  the  owners. 

By  the  river  and  harbor  act  of  August  5,  1886,  the  sum  of  $18,750 
was  appropriated  for  the  improvement  of  that  part  of  the  channel  lying 
below  Congress  Street  Bridge. 

The  total  expenditures  to  June  30, 18i38,  were  $17,439.50. 

No  operations  were  in  progress  during  the  fiscal  year,  and  the  condi- 
tion of  the  improvement  on  June  30,  1890,  was  as  follows :  The  channel 
had  been  dredged  as  proposed  from  its  entrance  to  Congress  Street 
Bridge,  a  distance  of  1,900  feet;  94,211  cubic  yards  were  removed  in 
eCfecting  this  improvement  during  the  year  1887. 

The  funds  available  July  1, 1890,  will  be  expended  in  examinations 
of  the  work.  To  complete  the  improvement  as  proposed  to  Federal 
Street  Bridge  will  cost  $60,000,  and  this  sum  could  be  expended  to  ad- 
vantage during  the  fiscal  year  ending  June  30, 1892,  if  the  railroad  draw 
shall  have  been  properly  reconstructed. 

3.— HINGHAM  HARBOR. 

See  separate  report. 

4.— NANTASKET  BEACH  CHANNEL. 

This  is  a  small  channel  along  the  east  side  of  Hingham  or  Hull  Basin. 
It  leads  to  a  wharf  on  the  west  side  of  the  heel  of  Nautasket  Beach, 
about  12  miles  from  Boston. 

Before  improvement  it  was  approximately  100  feet  wide  and  had  a 
depth  of  at  legist  11  feet,  except  at  the  eastern  end,  1,500  feet  from  the 
wharf,  where  the  width  was  reduced  to  40  to  50  feet  and  the  depth  to 
less  than  8  feet.  It  was  circuitous  and  obstructed  by  bowlders  at  the 
mouth  of  Weir  Kiver  and  by  a  ledge  near  the  wharf. 

The  project  adopted  in  1880  was  to  widen  and  deepen  the  channel 
from  the  mouth- of  Weir  Hiver  to  the  steam-boat  wharf,  so  that  it  would 
be  100  feet  wide  and  9^  feet  deep  at  mean  low  water ;  to  remove  a  few 
bowlders  at  the  mouth  of  Weir  Kiver,  and  to  remove  the  ledge  near  the 
wharf.' 

The  total  appropriations  and  allotments  for  this  work  to  June  30, 

1889,  were  $11,750,  all  of  which  had  been  expended.    The  condition  of  . 

the  improvement  June  30, 1889  was  as  follows:  The  projected  channel 

.had  been  completed  by  the  removal  of  41,922  cubic  yards  of  material 

dredged  and  54  cubic  yards  of  ledge  blasted  during  the  years  1881-'83. 

On  September  30,1889,  $300  was  allotted  from  the  appropriation  for 
Boston  Harbor,  for  a  survey'  of  this  channel.  The  survey  showed  that 
the  channel  where  improved  during  the  year  1881-'83  had  deteriorated 
but  slightly. 

The  steamboat  company  using  the  channel  have,  however,  found  it 
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too  narrow  for  their  service,  especially  at  the  tarn  opposite  ^^  The  Dol- 
phin." 

The  survey  showed  that  this  turn  conld  be  materially  improved  by 
the  removal  of  9,000  cabic  yards  of  material,  at  an  estimated  cost  of 
(3,000.  This  amount  was  allotted  from  the  general  appropriation  for 
Boston  Harbor,  on  March  4, 1890. 

on  March  20, 1890,  proposals  were  invited  for  the  work  by  public  ad- 
vertisement and  on  April  21, 1890^  the  bids  received  were  opened. 

An  abstract  of  them  will  be  found  in  the  annexed  table.  The  lowest 
bid  was  accepted  by  the  Chief  of  Engineers  and  on  April  29,  1890,  a 
contract  was  entered  into  with  the  Bay  State-Drcdging  Company. 

Operations  were  commenced  on  May  19,  1890,  and  the  work  was  sat- 
isfactorily completed  June  6, 1890,  by  the  removal  of  9,025  cubic  yards. 

This  part  of  the  channel  is  now  at  least  250  feet  wide,  9^  feet  deep  at 
mean  low  water.  ^  - 

The  total  expenditures  to  June  30, 1890,  have  been  $14,067.80: 

Tonnage  of  the  channel  in — 

Tom. 
1874 390,226 

1889 654,920 

5.— CHANNEL  BETWEEN  NIX'S  MATE    AND  LONG  ISLAND. 

This  is  a  channel  through  the  bar  which  extends  from  the  north  head 
of  Long  Island  to  !Nix's  Mate  Shoal.  Previous  to  the  imph>venient 
there  was  4^  feet  depth  of  water  on  the  bar  at  mean  low  tide. 

The  project  for  the  improvement  was  adopted  in  1883.  It  was  to 
dredge  a  channel  200  feet  wide,  12  feet  deep  at  mean  low  water,  and 
about  550  feet  long.  In  1887  it  was  recbmmended.that  the  axis  of  the 
cut  be  shifted  30  degrees  to  the  westward  and  that  it  be  widened  to  300 
feet,  15  feet  deep  at  mean  low  water.  The  original  project  was  esti- 
mated to  cost  $9,000.  The  project  of  1887  was  estimated  to  cost  $25,000. 
No  specific  appropriation  has  been  made  for  this  work. 

The  expenditures  on  it  to  June  30, 1888,  from  the  appropriation  for 
the  improvement  of  Boston  Harbor,  were,  for  dredging,  $9,551.76.  No 
operations  were  in  progress  during  the  fiscal  year,  and  the  condition  of 
the  improvement  on  June  30, 1890,  was  as  follows : 

The  original  project  had  been  completed  by  the  removal  of  19,899} 
cubic  yards  of  material  during  the  year  1884. 

The  latest  survey  show«  that  the  channel  has  retained  its  full  width, 
and  deepened  throughout  one  foot  approximately.  The  channel  has 
been  of  the  greatest  service  to  the  vessels  and  boats  which  ply  to  the 
wharves  of  the  lower  harbor,  and  has  conferred  a  great  benefit  u|)on 
commerce  by  diminishing  the  number  of  passages  of  medium  craft 
through  the  '^  Narrows,"  where  the  channel  is  narrow  and  overburdened 
and  the  currents  transverse  and  irregular.  These  advantages  will  be 
largely  increased  so  soon  as  the  modified  project  of  1887  shall  have  been 
completed. 

The  estimated  cost  of  this  modified  project  is  $25,000,  all  of  which 
could  be  exjiended  to  advantage  during  the  fiscal  year  ending  June  30, 
1892. 

6.— BROAD  SOUND. 

An  obstruction  called  Barrel  Hock,  lying  on  the  north  side  of  the 
Broad  Sound  Ohauuel,  was  removed  in  1869.  It  contained  116  cubic 
yards. 
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7.--HABBOBLINBS. 

EzaminatioDS  and  sarveys  have  been  made  for  the  Harbor-Line  Board, 
and  the  preparation  of  plans  for  the  Board's  nse  has  been  continued 

dnring'the  year. 

« 

Becapitulation  of  amounts  which  could  he  expended  to  advantage  during  the  fiscal  year  end" 

ing  June  38, 1892. 

Extension  of  Point  AllertoQ  sea-wall $15,000 

Repair  of  Great  Brewster  Island  sea-wall iO«000 

Sea-wall  for  QeorgesIslaDd... 35,000 

Extension  of  Gallops  Island  sea-wall  ...H 12,000 

Extension  of  Long  Island  sea-wall 3,000 

Sea-walls  for  Governor's  Island .^, 80,000 

Widening  main  sbip-cbaunel  at  '*  Upper  Middle  " /. 200, 000 

Completion  of  Fort  Point  Channel ^ 60.000 

Completion  of  channel  between  Nix's  Mat«)  and  Long  Island 25, 000 

Dredging  at  west  end  of  Biewster  Spit 15,000 

Total 455,000 

The  several  works  completed  and  projected  for  the  improvement  of  this  harbor  are 
located  in  the  collection  district  of  Boston  and  Charlestown,  Mass.  Boston  is  the 
port  of  entry. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30, 1890,  have  been  furnished  by  the  collector  of  customs  at  Boston, 
Mass. 

Money  statetnenU 

Julyl,  1889,  amonnt  available ^ : |42,501.02 

July  1,  1H90,  amount  expended  during  fiscal  year,  exclusive  of 

liabUities  outstanding  July  1,  1889 ...^ $14,753.18 

July  1,  1890,  outstanding  liabilities 2,280.32 

17,033.50 

Julyl,  1890,  balance  available..'. 25.4(57.52 

Amount  appropriated  by  act  of  September  19,  1890 145,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 170, 467. 52 

{Amount  (estimated)  required  for  completion  of  existing  project 395, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1892  395, 000. 00 
Submitted  in  jcompliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Mtatraot  of  proposals  for  the  removal  of  ledges  from  the  harbor  at  Boston^  Mass.,  opened 
December  7,  1^^,  by  Lieut.  CoU  S.  M,  Mansfield^  Corps  of  Engineers^   U.  S,  Army. 


No. 

Kame  of  bidder. 

Price  bid 

for  removal 

of  ledge  per 

cubic  yard 

measured  Id 

situ. 

Total 

amount  for 

rvnjoving 

111  cubic 

yards. 

• 

Bemarka. 

I 

Ooorse  W.  Townsend ............. 

139.00 

$3,219.00 

Only  bid  received. 

Contract  awarded  to  Geo.  W.  Townsond,  with  the  approval  of  the  Chief  of  Engi- 
neers. 
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Ahsiraoi  of  proposals  for  dredging  in  the  channel  leading  to  Nantaeket  Beach,  Botton  Sar- 
tor, Maaaachuaetts,  opened  April  '<ai,  1890,  by  Lieut.  Col.  3.  M.  Mansfield^  Corp$  of 
Engineers,  U.  8.  Army. 


No. 


1 
2 


Names  of  bidden. 


Bay  State  Prftdging  Company,  A.  B. 

Martin,  proprietor. 
Eaatem  Dredging  Company,  by  A.  R. 

Wrigbt,  president. 


Price  bid 
for  dredg- 
ing per 
cubic  yard 
meaaured 
inaoowa. 


Price  bid 
for  removal 
of  bowldera 

pec  cubic 
yard  weigb- 

ing   more 

than  3  tone 

each. 


$0.20 
.23 


18.00 

laoo 


Total 

amount  for 

dredging 

9,000  cable 

yards. 


$1, 800. 00 
2,070.70 


Lowest  l»idr 
InformaL 


Contract  awarded  to  the  Bay  State  Dredgiug  Company  with  the  approTal  o£  the 
Chief  of  Engineers. 

COMMERCIAL  STATISTICS. 

Amonnt  of  revenue  collected,  |19,407,92d.57. 


Shipping. 

Foreign. 

Domestie. 

Number. 

Tonnage. 

Number. 

Tonnage. 

Entrancea  ....................  .............................. 

2,251 
2,267 

1.404,867 
1.208,605 

ClAanuicea...... ....•>..........•........•.......•..•........ 

Importations : 

Mi'rchandise 162,876^6106 

Coin  and  butlion 49,314 

Exportiitiona  (domestic): 

MerchandiHc 70,864,966 

Sxport-ttionn  (foreign): 

Mercbaudise 886^989 

Tonnage  for  year  ending  June  30,  1867  (Chief  of  Engineers'  Report,  1867,  pages  466 
and  47rt),  2,980  vesselH,  731,930  tons. 

Tonnage  for  year  ending  June  30,  1890,  as  by  collector's  statement,  2,251  Tessels, 
1,404,867  tons. 

One  new  line  of  steamers  between  Boston  and  Liverpool,  England,  has  been  opened 
during  the  year,  and  in  addition  to  the  steamers  whicn  have  been  added  to  the  lines 
running  between  this  port  and  New  Yoric,  Philadelphia,  and  Portland,  a  steamer  has 
been  placed  on  the  route  between  Boston  and  Portsmouth,  N.  H. 


B  iz. 


IMPROVEMENT  OF  HARBOR  AT  HINGHAM,  MASSACHUSETTS. 

HinghaiD  Harbor  is  sitnated  in  the  southern  part  of  HiD^ham  or  Hnll 
Basin,  which  comprises  all  that  part  of  Boston  Lower  Harbor  south  of 
Nautasket  Koads. 

A  chart  of  the  harbor  was  published  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  the  year  188S,  Part  I,  page  456. 

The  harbor  covers  an  area  of  1  square  mile,  and  has  extensive  mad 
flats,  bare  at  low  tide. 

The  mean  rise  or  fall  of  the  tide  is  9.4  feet.  . 

The  channel  leading  to  Dingham  south  of  Ragge<l  and  Sailor's  islands 
was,  before  improvement,  very  narrow  and  crooked  and  obstructed  by 
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Bnnken  rocks  and  shoals.  Its  least  width  was  30  feet  and  least  depth 
4  feet  at  mean  low  water. 

The  object  of  its  improvement  is  to  widen  and  deepen  the  natural 
channel  from  deep  water  near  the  he^  of  the  harbor  to  the  steam-boat 
wharf,  a  distance  of  2,500  feet. 

The  original  project  for  improvement  was  submitted  December  23, 
1874. 

It  proV^ided  for  an  improved  channel  on  the  east  side  of  Sailor's  Isl- 
and, past  the  west  side  of  Beacon  to  the  Hingham  Wharf,  100  feet  wide 
anil  8  feet  deep  at  mean  low  water,  at  an  estimated  cost  of  til, 000. 

Thi3  project  was  modified  January  20, 1885,  when  it  was  proposed  to 
deepen  the  improved  channel  to  10  feet  at  mean  low  water,  and  to 
remove  a  mid-channel  led^e  lying  between  Chandler's  and  Bagged 
islands,  measuring  128  cubic  yards,  at  a  total  cost  of  $18,700. 

The  total  amount  appropriated  for  this  harbor  to  date  is  $21,000. 

The  total  expenditures  to  June  30, 188!),  were  $16,142.68. 

The  condition  of  the  improvement  on  June  30, 1889,  was  as  follows: 
The  original  project  had  been  completed;  and  the  modified  project  of 
1885  had  been  partly  completed  by  dredging  and  blasting  a  channel  10 
feet  deep  at  mean  low  water,  and  50  feet  wide,  through  the  ledge,  which 
extends  for  280  feet  in  length  in  the  improved  channel,  about  1,600  feet 
northeast  of  the  steam-boat  wharf. 

At  the  beginning  of  the  fiscal  year  operations  were  in'  progress  under 
a  contract  with  Mr.  Q.  W.  Townsend  to  remove  200  cubic  yards  (more 
or  less)  of  the  ledge  obstructing  the  improved  channel,  at  $25  per  cubic 
yard. 

Operations  had  been  commenced  under  this  contract  in  May,  1889, 
and  it  was  satisfactorily  completed  August,  1889,*by  the  removal  of  173 
yards,  of  which  93  yards  were  removed  during  the  year  ending  June 
30,  1890. 

The  channel  through  the  ledge  is  now  100  feet  wide  and  10  feet  deep 
at  mean  low  water. 

No  other  operations  were  in  progress  during  the  year. 

To  complete  the  improvement  will  require  an  appropriation  of  $8,000, 
all  of  which  could  be  expended  to  advantage 'during  the  fiscal  year  end- 
ing June  30, 1892. 

The  benefit  to  be  expected  by  the  completion  of  this  improvement  is 
a  more  convenient  and  safe  navigation  of  the  channel  leading  to  the 
town  wharves. 

Hiogham  Harbor  is  in  the  collection  district  of  Boston,  Mass. 
The  nearest  light-house  is  the  Narrows  Light  on  the  main  ship-channel  in  Boston 
Harbor,  distant  about  5  miles. 

.    Commercial  statistics  included  in  Boston  Harbor. 

MoTiey  statement 

July  1, 1889,  amount  ayailable 1702.32 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 18«9 697.31 

July  1, 1890,  balance  available 5.01 

Amount  appropriated  by  act  of  September  19,  1890 5, 000. 00 

Amount  available  for  fiscal  year  year  endiug  June  30,  1891 5, 005. 01 

{Amount  (estimated)  required  for  completion  of  existing  project 3,000. 00 
Amountthatcanbe  protitablyexpended  in  fiscal  yeareiidingJuueSO,  1892      3,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acto  of  1»66  and  1867. 
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COMMBRCIAL  STATISTICS. 

Tonnage  of  th^  harbor  in — 

1874 tons..  273.090 

1889 do  -.  569,070 

No  new  lines  of  transportation  have  been  established. 


B  12. 

IMPROVEMENT  OP  HARBOR  AT  SCITUATE,  MASSACHUSETTS. 

Bcitoate  Harbor  is  ou  the  west  shore  of  Massachasetts  Bay,  14  miles 
from  either  Boston  or  Plymonth  light-house,  aud  jast  southwest  of  the 
direct  sailing  course  of  all  ocean-going  vessels  entering  Boston  Harbor. 

Before  improvement  the  harbor  had  a  low- water  area  of  67  acres  ap- 
proximately, more  than  6  acres  of  which  had  a  depth  of  at  least  3  ieet 
at  mean  low  water.  It  was  entirely  open  to  the  action  of  east  winds, 
and  the  entrance  was  obstructed  by  many  sunken  bowlders.  The  depth 
on  the  bar  was  about  2^  feet  at  mean  low  water.  The  mean  rise  or  fall 
of  the  tide  is  9.8  feet. 

A  plan  of  the  harbor,  showing  the  proposed  improvement,  was  pub- 
lished in  the  Annual  Report  of  the  Ghief  of  Engineers  for  1881,  part  1, 
page  522. 

The  object  of  the  improvement  is  to  create  a  harbor  of  refuge  for 
vessels  bound  to  Boston  that  are  too  far  south  of  their  course  to  clear 
the  dangerous  ledges  near  Minot's  light-house. 

The  project  for  the  improvement  adopted  in  1881  is  to  build  two  rub- 
ble-stone breakwaters  converging  towards  each  other  from  opposite 
banks,  and  to  dredge  an  anchorage  basin  with  channels  connecting  with 
the  sea  and  the  town  wharves. 

The  north  breakwater  froui  Cedar  Point  is  to  be  800  feet  long,  and 
the  south  breakwater,  from  the  point  of  the  "  First  Cliff,"  is  to  be  730 
feet.  Both  breakwaters  are  to  be  20  feet  wide  on  top  and  4  feet  above 
iiiean  high  water  except  at  their  outer  ends  which  are  to  be  built  6  feet 
higher  to  serve  as  sites  for  entrance  beacons. 

The  anchorage  basin  to  be  30  acres  in  area,  approximately.  The  en- 
trance channel  to  be  2,700  feet  in  length  and  300  feet  average  wklth. 
The  estimated  amount  of  dredging  (including  the  entrance  channel) 
was  500,000  cubic  yards,  to  give  a  depth  of  15  feet  in  the  entrance  chan- 
nel ;  12  to  15  feet  between  the  breakwaters ;  12  feet  immediately  in  rear 
of  the  south  breakwater,  and  10  feet  for  the  anchorage  basin,  at  mean 
low  water.  The  estimated  cost  of  the  breakwaters  was  $100,000,  and  of 
the  dredging  $190,000,  a  total  of  $290,000." 

The  total  amount  appropriated  for  this  work  to  date  is  $52,500.  The 
amount  expended  to  June  30,  1889  was  $47,540.08.  The  condition  of 
the  improvement  June  30, 1889  was  as  follows : 

The  north  breakwater  was  720  feet  long,  of  full  width  and  height ;  the 
entrance  channel  was  100  feet  wide,  1,600  feet  long,  and  5  feet  deep  at 
mean  low  water.  The  anchorage  basin  was  400  by  350  feet  in  area,  7 
feet  deep  at  mean  low  water.  Nothing  had  been  done  on  the  south 
breakwater. 

A  portion  of  the  beach  between  Cedar  Point  and  the  mainland  was 
protected  by  a  brush  and  stone  bulkhead  450  feet  long,  in  front  of  which 
was  a  stone  apron  10  feet  wide,  385  feet  long.  All  known  bowlders  ob- 
structing the  entrance  of  the  harbor  were  removed. 
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A  contract  was  in  force  with  Messrs.  Boynton  Bros,  to  dredge  9,000 
cubic  yards,  more  or  less,  scow  measurement,  from  the  channel  leading 
from  the 'basin  to  the  town  wharves. 

Operations  nnder  tbis  contract  were  copimenced  in  August,  1889,  and 
completed  in  September,  1889 ;  8,386  cubic  yards  of  material  were  re- 
mo  P'ed,  and  a  channel  was  excavated  from  the  basin  to  the  town  wharves 
2,100  feet  long,  25  feet  wide,  and  1  foot  deep  at  mean  low  water. 

Before* mprovement,  in  the  upper  half  of  this  channel  no  low- water 
channel  existed,  and  the  flats  averaged  2  feet  above  mean  low  water. 
Three  feet  increased  draught  can  now  be  carried  to  the  town  wharves. 

No  other  operations  have  been  in  progress  during  the  fiscal  year,  and 
the  condition  of  the  beach  protection,  the  entrance  channel,  the  ba^in, 
and  the  north  breakwater  is  essentially  the  same  as  at  the  date  of  the 
last  report. 

The  amount  required  to  complete  the  improvement  is  $237,500.  Of 
this  amount  $50,000  could  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1892,  as  follows : 

Bnild  south  breakwater,  400  feet  long,  10,000  tons  nibble,  at  |2.15 |21, 500 

£nlarge  anchorage  babin  to  4  acres,  10  feet  deep,  and  the  channel  to  the  town 
wharves  to  150  feet  wide,  with  the  projected  depth ;  70,000  cubic  yards  of 

dredging,  at  33  cents 23,100 

Contingencies 5,400 


.Am 


Total 50.000 

Scitaate  is  in  the  collection  district  of  Plymouth,  Mass.    The  nearest  port  of  entry 
is  Plymouth,  Mass. 
The  nearest  light- house  is  Minot*s  Light,  about  5  miles  distant. 

The  accompanying  commercial  statistics  have  been  furnished  by  the 
ooUector  of  customs  at  Plymouth,  Mass. 

Money  statement. 

July  1, 1889,  amount  available t903.92 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1889 74.12 

July  1,1890,  balance  available 1...  829.80 

Amount  appropriated  by  act  of  September  19,  1890 10,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 10, 829. 80 

(Amount  (estimated)  required  for  completion  of  existing  project 227,r*00.00 
Amount  thatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1892    50, 000. 00' 
Submitted  in  compliance  with  requirements  of  sections  2  of  livex  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Amount  of  revenue  collected,  none. 


Shipping.  Domestic 


Tom. 

lentraiicM 18        2.800 

ClearAooee 18        2,800 

Imported :  Ibnt. 

Coal    1,800 

Lumber 1,600 

Schoonere  from  7  to  10  feet  draught  frt^qnent  the  port. 

No  increase  in  the  tuuuago  uf  ihe  haibur  is  apparent  since  the  improvement  wai 
eommencod,  and  no  new  Uuus  of  water  transportation  have  been  established* 
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B  13. 
IMPROVEMENT  OF  HARBOR  AT  PLYMOUTH,  MASSACHUSETTS. 

Plymouth  Harbor  is  situated  30  miles  south  of  Bostcm.  Its  outer 
anchorage,  the  '^  Cow  Yard,''  is  common  to  Plymouth,  Kingston,  and 
Duxbury,  and  is  the  only  refuge  for  seargoing  vessels  from  northeast- 
erly gales  when  caught  between  Boston  and  Provincetown,  a  distance 
of  about  75  miles,  foTlowing  the  coast-line.  The  entrance  to  this  outer 
anchorage  is  direct,  unobstructed,  and  of  ample  width,  and  sufficiently 
deep  for  the  wants  of  commerce.  The  anchorage  is  capacious  and  has 
good  ^<  holding  ground,"  but  the  extensive  tidal  basins  inaide  of  it  give 
rise  to  strong  variable  currents  across  it. 

The  inner  or  harbor  proper  is  formed  by  Long  Beach,  a  najcsow,  low 
sand-spit  3  miles  long,  which  runs  generally  parallel  to  the  mainland 
and  about  a  mile  from  it 

The  harbor  contains  2,000  acres,  almost  all  of  which  is  dry  at  low 
tide.  A  few  narrow,  crooked,  shallow  channels  traverse  these  flats* 
These  channels  join  about  the  center  of  the  harbor,  opposite  the  town 
wharves,  and  form  the  main  ship-channel,  150  feet  wide,  approximately, 
and  10  feet  deep  at  mean  low  water,  which  runs  directly  behind  the 
northern  half  of  Lon§^  Beach  to  the  outer  anchorage. 

The  maintenance  of  this  inner  harbor  and  channel  depends  on  the 
preservation  of  Long  Beach. 

Before  improvement  about  6  inches  depth  of  water  could  be  carried 
to  the  town  wharves  at  low  tide. 

A  chart  of  the  harbor  was  published  in  the  Annual  Beport  of  the 
Chief  of  Engineers  for  the  year  1888,  Part  1  page  4n0. 

Previous  to  1875  the  project  was  a  general  one  and  had  for  its  object 
the  preservation  only  of  Long  Beach.  From  the  nature  of  the  work  it 
can  at  no  time  be  considered  completed,  and  small  annual  appropria- 
tions are  necessary  to  repair  any  damage  done  by  storms.  The  various 
devices  employed  for  this  jmrpose  are  descril>ed  in  the  Annual  Bei)oft 
of  the  Chief  of  Engineers  for  1877,  all  of  which  have  been  remarkably 
successful. 

The  project  for  the  improvement  of  the  harbor  was  first  adopted  in 
1875.  It  provided  for  dredging  a  channel  from  the  town  wharves  to  the 
main  ship  channel  2,286  feet  long,  100  feet  wide,  and  6  feet  deep  at  mean 
low  water.  This  project  was  modified  in  1877  so  as  to  include  the  dredg- 
ing of  a  basin  866  feet  long,  150  feet  wide,  and  8  feet  deep,  directly  in 
front  of  the  town  wharves. 

In  1884  and  1885  it  was  proposed  to  deepen  the  improved  channel  and 
basin  to  9  feet  at  mean  low  water,  and  to  make  the  channel  150  feet  wide. 

The  modified  project  of  1884  required  the  excavation  of  81,000  cnbio 
yards  (scow  measurement),  and  was  originally  estimated  to  cost  $27,000. 
This  estimate  was  revised  in  1885,  in  accordance  with  the  low  prices  then 
current  for  dredging,  and  the  cost  was  then  estimated  to  be  $22,500. 

From  1866  to  date  the  amount  appropriated  for  this  improvement  was 
$120,800,  of  which  there  had  been  expended  to  June*30,  1889— 

For  beach  protection |73,031.73 

For  dredging,  etc « 42,271.02 

Total 115,302.75 

The  condition  of  the  improvement  on  June  30,  1889,  was  as  follows : 
The  improved  channel  was  115  feet  in  width,  9  feet  in  d^pth  at  mean 
low  water }  the  basin  was  800  feet  in  length,  9  feet  in  depth  for  90  feet 
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of  its  width  nearest  the  town  wharves,  and  the  remainder  averaged  5 
feet  in  depth ;  some  repairs  and  extensions  to  the  existing  bulkheads 
on  Long  Beach  were  required. 

At  the  begiQuing  of  the  year  a  contract  was  in  force  with  Mr.  Augus- 
tas B.  Wright  to  dredge  13,000  cubic  yards,  more  or  less,  from  the  basin 
at  29}  cents  per  yard,  scow  measurement.  Operations  under  this  con- 
tract were  commenced  in  October,  1889,  and  com])leted  in  November, 
1889;  13,000  cubic  yards  were  dredged  from  the  basin,  leaving  it  800 
feet  long,  with  an  average  width  of  150'teet,  9  feet  deep  at  mean  low 
water. 

To  complete  the  project  will  require,  at  present  rates  for  dredging,  an 
appropriation  of  $14,500. 

A  small  sum  should  always  be  available  for  the  harbor,  to  immedi- 
ately repair  any  damage  made  by  storms  to  Long  Beach.  These  neces- 
sary rei)airshave  in  the  last  twenty  years  averaged  $1,500. 

During  the  fiscal  year  ending  June  30, 1892,  an  appropriation  of 
$17,500  could  be  expended  to  advantage  for  dredging,  for  necessary 
repairs  and  extensions  of  the  present  bulkheads  on  Long  Beach,  and 
for  the  repair  of  probable  storm  damages. 

The  prospective  benefits  to  commerce  are  increased  facilities  and 
safety  in  navigating  the  improved  channel. 

Plymoath  Harbor  is  located  in  the  collection  district  of  Plymouth^  Mau.,  of  which 
Pj.yiuoath  is  the  port  of  entry. 

The  nearest  light-houses  are  the  Plymoath  (Gurnet)  lights,  about  5  miles  from  Ply- 
mouth, and  Dazbnry  Pier  Light,  about  2  miles  distant. 

Ik 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  341, 1890,  have  been  furnished  by  the  collector  of  customs  at  Ply- 
mouthy  Mass. 

Money  statemenU 

July  1,  1889,  amount  available $1,613.50 

Julv  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
oiit«tanding  July  1, 1869 285.82 

July  1,  1890,  balance* available .% j...      1,327.68 

Amount  appropriated  by  act  of  September  19,  1890 8,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1'^Ol 9,$S7. 68 

(Amoan  t  (estimated)  required  for  completion  of  existing  project 9, 5001 00 
Amonnt  tbat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1892.     9, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Amount  of  revenue  collected,  $108,174.31. 


Shipping. 


Eotranoes.. 
Cleannoea 


Foreign. 


Ho. 

2 

10 


T<m9. 
1,864 
1,443 


DomMtio. 


Ifo. 
124 
120 


Tent. 
18,104 
17,148 


Imported:  Tona. 

Coal 23,500 

Iron 1,326 


Imported:  Twm, 

Lumber 0,800 

MisoeUaneoai 975 


Vessels  of  all  kinds  from  8  to  14  feet  draught  frequent  the  harbor. 
No  increase  in  the  tonbage  of  the  harbor  is  apparent  since  the  improvement  WQA 
comiuenced,  and  no  new  lines  of  water  traoflportation  have  been  estftbliAhed* 
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B  14. 
IMPROVEMENT  OF  HARBOR  AT  WELLFLEBT,  MASSACHUSETTS. 

Wellfleot  Harbor  is  sitaated  on  Gape  God  Bay,  12  miles  southeast  of 
Provincetowii  Harbor. 

A  chart  of  the  harbor  was  published  in  the  Annual  Beport  of  the 
Ghief  of  Engineers  for  the  year  1888,  Part  I,  page  478. 

The  harbor  consists  of  an  outer  anchorage  south  of  Smalley's  Bar, 
and  an  inner  harbor  north  of  the  same  bar. 

The  outer  anchorage  is  sufficiently  capacious,  free  from  obstructions, 
and  protected  to  meet  the  present  demands  of  commerce,  but  the  inner 
harbor^  although  capacious  and  perfectly  protected,  has  no  low-water 
navigable  connection  with  the  town  wharves. 

It  is  4,200  feet  from  the  6-foot  contour  to  the  wharves,  and  not  to  ex- 
ceed 6  inches  draught  can  be  carried  to  them  at  mean  low  water. 

The  original  project  for  the  improvement  of  this  harbor  was  submit- 
ted November  3, 1871.  It  was  based  on  the  survey  provided  for  in  the 
river  and  harbor  act  of  January  31, 1871. 

It  proposed  to  dredge  two  channels,  each  150  feet  wide  and  4  feet  deep 
at  mean  low  water ;  one  2,060  feet  long,  to  reach  ^^  Central "  and  ^*-  Com- 
mercial" wharves,  and  one  1,400  feet  long,  to  reach  <^  Mercantile"  Wharf. 
It  was  also  proposed  to  remove  204  cubic  yards  of  sunken  rocks.  The 
cost  of  this  project  was  estimated  to  be  $30,000. 

On  November  28, 1887,  a  revised  project  was  submitted.  It  was  based 
on  the  survey  provided  for  in  the  river  and  harbor  act  of  August  5, 1886. 
It  proposed  to  dredge  a  channel  from  the  '*Deep  Hole"  ta  the  town 
wharves,  6  feet  deep  at  mean  low  water,  100  feet  wide,  and  4,200  feet 
long,  at  an  estimated  cost  of  $24,000. 

The  total  appropriations  for  this  harbor  to  date  have  been  $12,000. 

By  the  river  and  harbor  act  of  Jane,  1872 $5,000 

By  the  river  and  harbor  act  of  August  11,  1888 7,000 

Total 12,000 

The  total  amount  expended  to  June  30, 1889,  was  $5,043.54«  and  the 
condition  of  the  improvement  on  that  date  was  as  follows:  ^^Mayo," 
" Bay,"  "Lobster,"  and  " Lumpfish''  rocks  had  been  removed,  and  but 
6  inches  draught  could  be  carried  to  the  town  wharves.  A  contract  was 
in  force  with  Mr.  A.  K.  Wright  to  dredge  18,000  cubic  yards  at  34^  cents 
per  yard,  scow  measurement. 

Operations  under  this  contract  were  commenced  in  August,  1889,  and 
completed  in  October,  1889.  Sixteen  thousand  nine  hundred  and  eighty- 
four  cubic  yards  of  sand  and  mud  were  removed,  and  the  channel  now 
connecting  the  town  wharves  with  the  inner  anchorage,  the  *<  Deep 
Hole  "  is  4,200  feet  long,  4  feet  deep  at  mean  low  water,  and 25  feet  wide. 

Opposite  the  town  wharves  the  channel  was  enlarged  to  75  feet  wide 
to  facilitate  the  docking  of  vessels. 

No  other  operations  were  in  progress. 

To  complete  the  improvement  will  require  at  present  prices  for  dredg- 
ing an  appropriation  of  $26,000,  all  of  which  could  be  expended  to  ad- 
vantage during  the  fiscal  year  ending  June  30, 1892. 

The  prospective  benefits  to  commerce  are  increased  facilities  in  navi- 
gating the  inner  harbor. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30,  1890,  have  been  furnished  by  the  collector  of  customs  at  Barn- 
stable, M^ss.    The  qear^t  light-house  i9  M ajrpr's  Beach  Light. 
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Money  statement 

July  1, 1889,  amount  availabl6 1746.46 

Joly  1,  1800,  amount  expended  during  fiscal  year,  excluBiye  of  liabilities 

outstanding  July  1,  1«89 86.25 

July  1,  1890,  balance  available 660.21 

Amount  appropriated  by  act  of  September  19,  1890 * 4,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 4, 660. 21 

{Amount  (estimated)  required  for  completion  of  existing  project 22, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1892  22,000.00 
Submitted  in  compliance  ^ith  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 


COMMKRCIAL  STATISTICS. 

The  amount  of  revenue  collected,  1253.35. 


Snipping. 

Foreign. 

Demeatio. 

Bntnuicea ........... 

No, 

Tons. 

No, 
9 

Tont. 

604 

Cl4Anui<MMi  ^ . . ,  T .- , ,  r  . 

• 

1 

74 

Imported: 
Coal.... 
Lnmber. 


Tont. 

1,250 

300 


Imported :  Timt. 

Jlerchandiso 006 

MiscellaneouB 800 


Schooners  from  6  to  12  feet  draught  frequent  the  harbor. 

No  increase  in  the  tonnage  of  the  barbor  is  apparent  since  the  improvement  com- 
menced, and  no  new  lines  of  water  transportation  have  been  established. 


B  Z5. 
IMPROVEMENT  OF  HARBOR  AT  PROVINCETOWN,  MASSACHUSETTS. 

Provincetown  Harbor  is  situated  at  the  extremity  of  Cape  Cod, 
aboat  40  miles  soatbeast  from  Boston  Light. 

It  is  one  of  the  most  valuable  harbors  of  refuge  on  the  Atlantic 
coast.  The  entire  commerce  of  New  England,  and  a  very  large  local  fish- 
ing interest,  are  directly  benefited  by  its  maintenance,  which  depends 
entirely  on  the  preservation  of  the  sandy  beaches  which  inclose  it. 

Since  1826  £he  project  has  been  a  general  one,  and  provides  for  the 
preservation  of  the  harbor  by  building  dikes,  bulkheads,  and  sand- 
catches,  and  extensive  planting  of  beach  grass,  to  repair  or  prevent 
storm  damages  to  the  beaches.  From  the  nature  of  the  work  it  can  at 
no  time  be  cousidered  completed. 

A  full  history  of  the  improvements  will  be  found  in  the  Annual  Re- 
ports of  the  Chief  of  Engineers  for  the  years  1876, 1879,  and  1886.  A 
special  dike  across  House  Point  Isliand  Flats,  to  be  built  contingently, 
was  recommended  in  the  Annual  Beport  for  1886.  A  plan  of  the  harbor 
was  published  in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1886. 

Tho  total  appropriations  or  allotments  for  this  work  up  to  date  have 
been  $146,478.44.  The  amount  expended  to  June  30,  1889,  was 
$141,043.27. 

BNO90 33 
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The  condition  of  the  improvement  on  Jane  30, 1889,  was  as  follows 

LONG  POINT. 

This  long,  narrow,  low  point  forms  the  southeastern  limit  of  the  har- 
bor. It  had  been  protected  on  the  east,  or  oatside,  by  bulkheads, 
groins,  and  aprons,  built  of  rubble-stone. 

These  bulkheads  at  the  commencement  of  the  year  were  being 
"leveled  up''  by  the  deposit  of  stone  and  "backed"  with  brush  and 
stone  to  prevent  the  sea  "  making  through"  them,  to  the  injury  of  the 
beach  behind. 

The  necessary  material  for  this  work  was  being  delivered  under  a 
contract  with  Mr.  Charles  H.  Edwards,  and  the  work  was  being  done  by 
hired  labor.  The  contract  was  satisfactorily  completed  in  September, 
1889,  by  the  delivery  of  1,188  tons  of  stone  and  150  cords  of  brush ; 
and  the  work  by  hired  labor  was  completed  early  in  October,  1889. 

The  northerly  end  of  Long  Point  is  now  fully  protected  from  easterly 
storm  action,  but  the  northwestern  part  of  the  point,  opposite  the  fog- 
signal  station  has  for  some  time  been  abraded  by  storms,  and  to  secure 
the  light-house  tract  it  will  probably  be  necessary  to  extend  the  break- 
water 250  feet  to  the  west  and  south. 

The  northwest  part  of  Long  Point,  between  a  point  2,000  feet  west  of 
Wood  End  Light  and  Abel  Hill  Dike  is  now  the  weakest  portion  of  tiiis 
vital  part  of  the  harbor.  It  is  narrow  and  low,  and  in  addition  to  dam- 
ages caused  by  storms  it  is  seriously  injured  by  the  portage  of  fishing- 
boats.  One  breach  60  feet  long  near  Abel  Hill  Dike  caused  by  this 
passage  of  boats,  was  closed  with  a  plank  bulkhead  during  January 
and  February,  1890.  A  plank  bulkhead  to  strengthen  about  one-third 
of  this  harrow  part  of  the  point  was  recommended  and  estimated  for  in 
the  Annual  Report  of  the  Gbief  of  Engineers  for  1889,  and  should  be 
built,  at  a  cost  of  t6,000,  so  soon  as  funds  are  available. 

Unless  some  change  for  the  better  shall  occur  in  the  conditions  af- 
fecting this  part  of  the  point  to  strengthen  it,  it  will  soon  need  addi- 
tional protection,  or  the  harbor  must  be  guarded  on  some  more  retired 
line. 


ABEL  HILL  DIKE 


i«. 


This  dike  was  built  to  prevent  the  rush  of  water  firom  Lancey's  Har- 
bor over  House  Point  Island  Flats  into  the  main  harbor. 

The  rapid  wearing  away  of  the  southern  sandspit  that  forms  Lancey's 
Harbor  had  threatened  to  make  a  breach  through  the  beach  south  of 
the  dike.  To  guard  against  this,  brush  and  wo^en  sand-catches  had 
been  built  on  the  outer  beach  opposite  the  west  end  of  the  dike.  They 
were  all  in  good  order. 

HOUBE  POINT  ISLAND  FLATS. 

These  flats  remained  essentially  unaltered  from  the  condition  shown 
by  the  last  survey,  and,  as  stated  in  the  Annual  Beport  for  1887,  it  stiU 
appears  unnecessary  to  commence  the  dike  projected  to  be  built  across 
these  flats.  The  most  of  the  grass  planted  during  the  year  1888  had 
rooted  and  was  growing  at  the  date  of  this  report. 
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BEACH  POINT,  HIGH  HEAD  DIKE,  AND  COVE  SECTION. 

These  works  were  all  in  good  order.  During  the  fiscal  year  ending 
June  30, 1890,  the  only  operations  in  progress  were  those  at  Long  Point ; 
and  the  several  works  of  preservation  were  in  good  order  at  the  date 
of  this  report,  and  serving  the  purpose  for  which  they  were  built. 

The  nature  of  the  works  of  preservation  for  this  harbor  requires  a 
small  sum  to  be  always  available  for  immediate  repairs.  Such  neces- 
sary repairs  have  averaged  $1,500  per  annum,  and,  with  $6,000  for  the 
strengthening  of  Long  Point,  will  make  the  amount  necessary  to  be  ap- 
propriated for  this  harbor  $'7,500. 

The  prospective  i3enefit  to  commerce  is  the  preservation  of  an  impor- 
tant harbor  of  refuge. 

ProTinoetown  is  a  port  of  entry  in  the  collection  district  of  Barnstable,  Mass. 
The  nearest  light- houses  are  Wood  End  and  Long  Point  Lights. 

The  accompaoying  commercial  statistics  have  been  furnished  by  the 
deputy  collector  at  the  port  of  Provincetown,  Mass.    . 


• 


Money  statement. 


July  1, 1889,  amount  ayailable |3,991.47 

Jaly  1, 1890,  amount  expended  during  fiscal  year,  exolusiye  of  liabilities 

outstanding  July  1,  1889 576.69 

July  1,  1890,  balance  available 3,414. 78 

Amount  appropriated  by  act  of  September  19,  1890 7,500.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 10, 914. 78 


\ 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1892 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and      7,500.00 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  amount  of  revenue  collected,  $111.58. 


Shipping.  Foreign. 


Tont, 

Eniranoen 27  4,4<S2 

Clearances 20  1,924 

J  _  I    ■    11  I-       a  ■     I  ■  -     -  ■  "' 

Lnmber exported feet..    24,844 

HiscellaneoaB,  imported tons..      1,0M 

Vessels  of  all  sizes  frequent  this  harbor  for  refuge. 

Tonnage  registered  for  year  ending  June  30, 1867  (page  466,  Chief  of  Engineers'  Re- 
port, 1867)  218  vessels,  16,229  tons. 

Tonnage  registerecl  for  year  ending  June  30,  1890,  as  given  by  collector  of  port,  122 
vessels,  10,767  tons. 

Since  the  improvement  was  started  the  Boston  and  Provincetown  Steam-ship  Com- 
pany have  commenced  operations. 
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B  x6. 

REMOVAL  OF  SUNKEN  VESSELS  OR  CRAI-T  ENDANGERING  OR  OBSTRUCT. 

ING  NAVIGATION. 

On  July  6, 1889,  report  waB  made  that  a  portion  of  the  wreck  of  the 
schooner  J.  E,  Sanford  had  drifted  into  the  channel  of  Newbnryport 
Harbor,  Massachusetts,  and  was  a  dangerous  obstruction.  On  July  12, 
1889,  the  removal  of  this  wreck  was  authorized  and  $1,000  allott<^  for 
the  purpose.  On  July  20, 1889,  public  notice  to  the  owners  was  issued, 
and  [>ropo8als  for  the  removal  called  for.  No  bids  were  received  in  re- 
sponse to  this  call. 

On  September  27, 1889,  a  circular  letter  was  issued  again  asking  for 
proposals  for  the  removal  of  this  wreck.  An  abstract  of  the  bids  re- 
ceived will  be  found  in  the  annexed  table.  The  lowest  bid  was  accepted 
and  Mr.  G.  W.  Townsend  at  once  commenced  operations  and  completed 
the  work  during  November,  1889.  Final  payment  was  not  made  until 
June,  1890,  after  the  season  would  permit  a  careful  examination  of  the 
site  to  be  made  by  sweeping  and  boring. 

On  October  30,  1889,  a  report  was  made  that  the  schooner  Anna  A, 
Holton  had  been  sunk  in  Princetown  Harbor,  Mass^husetts,  and  was 
a  dangerous  obstruction  to  navigation.  On  November  6, 1889,  the  re- 
moval of  this  wreck  was  authorized,  and  $3,000  was  allotted  for  that 
purpose.  On  November  11, 1889,  public  notice  to  the  owners  was  issued, 
and  proposals  invited  for  doing  the  work. 

On  December  12, 1889,  the  bids  received  were  opened.  An  abstract 
of  them  will  be  found  in  the  aui/bxed  table. 

The  acceptance  of  the  lowest  bid  was  recommended  and  authorized, 
and  on  December  19,  1889,  a  formal  written  contract  was  entered  into, 
with  the  approval  of  the  Chief  of  Engineers,  with  the  Baker  Wrecking 
Company,  James  Baker,  manager.  Operations  under  this  contract  were 
at  once  commenced  and  the  wreck  was  completely  removed  early  in 
January,  1890.  No  part  of  the  material  raised  was  of  value,  and  it  was 
deposited  in  deep  water  outside  of  the  harbor. 

Money  statement. 

Amount  allotted  Jaly  12, 1889,  $1,000 ;  amoant  aUotted  NoTember  6,  1889, 
♦3,000 $4,000.00 

July  1,  1890,  amount  expended  during  fiscal  year,  exclnsive  of 
liabilitiee  outstAndinc  July  1,  1889 $2,007.84 

Deposited  to  credit  of  United  States  Treasurer 1,992.16 

4,000.00 

Abstract  of  proposals  for  the  femoral  of  a  piece  of  the  wreck  of  schooner  John  E.  Sanford^ 
from  Newbnryport  Harhw^  Massachusetts,  opened  October  8,  1889,  by  Lieut,  Col,  8,  Jf. 
Mansfield,  Corps  of  Engineers. 


No. 


•1 
2 
3 

4 


None  of  bidder. 


Price  bid 

for'remoTal 

of  wreck. 


Oeor^e  W.  Townsend 

Baker  Wrecking  Company,  J.  B.  Baker. 

Hiram  W.  Phillips 

L.  E.  Lvnt  A;  Co 


$500.00 
700.00 
850.00 

i,a4aoo 


Price  bid 

forfiiniish« 

iiig  plant 

per  day. 


$46.00 
7&00 
4a  00 
83.00 


*Low68t  bid. 

Contract  awarded  to  Mr.  G^rge  W.  Townsend  with  the  approyal  of  the  Chief  of 
Engineers. 
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Abstract  of  proposals  for  removal  of  wreck  in  Pronincetown  Harhor,  MassachusettSf  opened 
December  12,1889,  bif  lAeut.  Col,  S,  M.  Mansfield,  Corps  of  Engineers, 


No. 


*l 
t2 

ts 


Nftme  and  residence  of  bidder. 


Baker  Wrecking  Comikany,  James  Baker,  manager,  Boston,  Mass 

Georffe  W.  Townsend,  Boston,  Mass , *. 

J.  B.  ThomiMon,  Kortb  Truro,  Mass 

John  O.  Wliltoomb,  Angus  McKay,  Thomas  S.  Taylor  Provinoetown,  Mass , 


Aggregate 
amount  bid 
for  remoTal 

of  wreck. 


$1,838 
2,9M 
1.500 
1,400 


*Infonnal;  lowest  bid.    tInformaL 

Contract  awarded  to  tbe  Baker  Wrecking  Company  with  the  approval  of  the 
Chief  of  Engineers. 


B  17. 

preliminary  examination  of  crane  and  waters  rivers  op  essex 

branch,  massachusetts. 

United  States  Engineer's  Office, 

Boston^  Ma88,j  November  1, 1888. 

General  :  In  compliance  with  instructions  contained  in  your  circu- 
lar letter  of  August  28,  1888, 1  have  the  honor  to  submit  this  my  report 
of  the  preliminary  examination  of  Crane  and  Waters  rivers  of  Essex 
Branch,  provided  for  in  the  river  and  harbor  act  of  August  11, 1888. 

The  Essex  Branch  is  the  central  of  the  three  rivers  which  unite  to 
form  that  arm  of  the  sea  which  is  locally  known  as  Beverly  Harbor,  Mas- 
sachusetts. About3  miles  west  of  the  Eastern  Railroad  bridge  at  Bev- 
erly^  the  Essex  divides  into  three  branches,  called,  Porters,  Waters,'  and 
Crane,  respectively,  from  east  to  west.  XTpon  or  near  tliese  branches 
arff  situated  Porters  Corners,  Danversport,  East  Dan  vers,  and  Dan  vers 
Plains,  small  manufacturing  towns,  with  an  aggregate  population  of 
5,000  approximately.  The  main  commerce  of  the  entire  river  system 
centers  at  Danversport,  where  there  are  many  wharves,  over  which 
coal,  lumber,  grain,  and  heavy  articles  required  in  the  trades  are 
handled. 

It  is  stated  that  25,000  tons  of  coal,  2,000,000  to  3,000,000  feet  of  lum- 
ber, and  several  thousand  tons  of  general  merchandise,  carried  in  one 
hundred  vessels,  were  received  at  Danversport  during  the  past  year. 
By  comparison  with  the  tonnage  of  twenty-five  years  ago,  when  tBere 
was  a  considerable  trade  with  tbe  West  Indies,  the  commerce  of  to-day 
is  much  reduced,  yet  it  is  estimated  that  the  industries  now  represented 
at  the  above  places  are  valued  at  $4,000,000. 

The  draws  of  the  bridges  at  Beverly  afford  13  feet  mean  low  water. 
For  li  miles  westward  the  channel  is  150  to  200  feet  wide  and  15  feet 
deep  mean  low  water,  but  just  below  the  mouth  of  Crane  Biver,  the 
first  tributary  from  the  southward,  the  depth  is  reduced  to  8  feet  mean 
low  water,  and  this  depth  is  maintained  with  little  variation  in  a  nar- 
row channel  of  scarcely  50  feet  width  to  Marion's  Wharf,  near  Danvers- 
port. 

Crane  Kiver  is  dry  at  low  water,  and  has  only  two  or  three  wharves. 
Waters  Biver,  locally  known  as  Middle  Biver,  has  at  average  low  stage 
about  2  feet  depth  to  the  town  wharves.    No  hydrographic  chart  of  the 
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river  has' ever  been  made ;  but  I  am  informed  by  a  pilot  who  has  knowu 
the  river  intimately  for  twenty-five  years  that  Marion's  Wharf  can  be 
reached  at  all  stages  of  the  tide  by  vessels  drawing  not  exceeding  8 
feet.  The  range  of  tides  is  10  fieet  and  over.  It  is  stated  that  no  rocks, 
bowlders,  or  sunken  ledges  exist  anywhere  in  the  channel.  I  have 
made  a  personal  examination  of  the  river  at  Beverly  and  above  the 
junction  of  the  three  rivers,  and  am  of  the  opinion  that  Watern  Biver 
(Middle  Eiv^r)  from  its  mouth  to  Danversport,  a  distance  of  less  than 
one-half  mile,  is  <^  worthy  of  improvement,"  if  the  improvement  can  be 
made  within  reasonable  limits.  I  therefore  recommend  an  allotment  of 
$350  for  making  a  survey  of  Waters  River,  from  Danversport  to  th6 
junction  of  Essex  Biver,  for  the  purpose  of  preparing  a  project  for  open- 
ing a  channel  from  Beverly  to  Danversport  100  to  150  feet  wide  and  8 
feet  deep,  mean  low  water. 

Very  respectfully,  your  obedient  servant, 

6.  L.  OlLLESPISy 

Lieut,  Col.  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers y  U.  8.  A. 

Note. — From  information  received  subsequent  to  the  date  of  this  re- 
port it  has  been  ascertained  that  the  river  referred  to  above  as  Waters 
Eiver  is  in  reality  Crane  Biver,  and  survey  of  the  latter  has  accordingly 
been  authorized.  # 


survey  of  crane  and  waters  rivers  of  essex  branch,  massa- 

chuseits. 

United  States  Enginkbb  Office, 

Boston^  Mass.j  December  2, 1889. 

General  :  I  have  the  honor  to  forward  herewith  a  report  of  Mr.  T. 
T.  Hunter  Harwood,  assistant  engineer,  on  the  survey  of  Orane  and 
Waters  rivers,  of  Essex  Branch,  Massachusetts,  made  in  compliance 
with  Department  instructions  of  April  1,  1889,  and  August  7, 1889,  to 
comply  with  the  provisions  of  the  river  and  harbor  act  of  August  11, 
1888. 

A  tracing*  of  the  survey  is  also  submitted,  on  which  is  indicated  the 
proposed  projects  for  improvement. 

•  •  •  *  #  '  •  • 

The  improvement  proposed  for  Waters  River  is  to  enlarge  the  pres- 
ent Ipw-water  channel  of  the  river  so  that  it  will  be  100  feet  wide  and 
8  feet  deep  at  mean  low  water,  from  deep  water  of  Essex  Branch  to  the 
wharves  at  the  head  of  navigation,  a  distance  of  2,600  feet,  approxi- 
mately. The  excavation  of  this  channel  will  require  the  removal  of 
40,000  cubic  yards  of  material,  at  an  estimated  cost  as  follows : 

Dredging  40,000  cubic  yards,  at  30  cents.... $12,000 

Contingencies..- 2,000 

Total 14,000 

The  improvement  proposed  for  Crane  River  is  to  enlarge  the  present 
low-water  channel,  so  that  it  will  be  100  feet  wide  and  8  feet  deep  at 
mean  low  water,  from  deep  water  of  Essex  Branch  to  the  wharves  at 
Danversport,  Mass.,  an  approximate  distance  of  2,850  feet ;  and  also 

« 

•  Omitted  ;  printed  in  House  Ex.  Doc.  No. 23,  Fifty- flxst  Congress,  first  session. 
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to  dredge  a  small  shoal  spot  iu  Essex  Brauch,  just  soath  of  the  mouth 
of  Oraue  River,  so  that  8  foet  at  mean  low  water  can  be  carried  over  it, 
ia  a  channel  100  feet  wide. 

To  efifect  this  improvement  will  require  the  removal  of  65,500^  cubic 
yards  of  material,  at  an  estimated  cost  as  follows : 

l>redgiDg  65,000  cnbic  yards,  at  30  cents $19,500 

Blasting  500  cubic  yards,  at  $15 .*. 7,500 

Contingencies 3,000 

Total ,    30,000 

I  respect^lly  invite  attention  to  the  accompanying  report  of  Mr.  T. 
T.  Hunter  Harwood,  assistant  engineer,  for  the  details  of  the  survey 
and  a  general  description  of  the  rivers  and  their  approaches. 

Crane  and  Waters  rivers,  Massachusetts,  are  in  the  collection  district  of  Salem. 
Mass.,  of  which  Salem  is  the  port  of  entry ;  the  nearest  light-house  is  at  Hospital 
Point,  Beverly  Harbor,  Massachusetts. 

Very  respectfully,  your  obedient  servant, 

S.  M.  Mansfield, 

Lieut  OoL  of  Engineers, 
Brig.  Gen.  Thomas  L.  Oasey, 

Chief  of  Engineers^  U,  8.  A, 


report  of  mr.  t.  t.  hunter  harwood,  assistant  enoinkbr. 

United  States  Engineer  Office, 

Boston,  Mass,,  October  26,  1689. 

Colonel:  I  have  the  honor  to  submit  the  following  report  on  the  survey  of 
"Crane  and  Waters  rivers,  of  Essex  Branch,  Massachusetts,''  made  in  September, 
1889,  in  pursuance  of  your  instructions,  together  with  a  map  o.f  the  survey  drawn  to 
a  scale  of  1:2500. 

topography. 

A  base  line  3,944.83  feet  long  was  measured  along  the  Boston  and  Maine  Railroad 
track,  which  crosses  Essex  Branch  at  its  month.  Twenty-five  triangulation  stations 
were  located  and  occupied,  the  most  important  of  es  being  repeated  not  less  than  three 
times. 

From  these  points  a  system  of  ranges  was  arranged  on  which  the  soundings  were 
taken.    The  high-water  ahd  low-water  lines  are  from  this  survey. 

hydrography. 

A  close  suTvev  was  made  of  Crane  and  Waters  rivers,  and  an  examination  made 
of  Essex  Branch  to  determine  the  location  of  the  channel  known  to  exist.  Sixty- 
three  ranges  were  established,  on  which  3,040  soundings  were  taken,  422  of  which 
were  intersected  with  a  transit  from  suitable  stations.  The  soundings  are  expressed 
in  feet  and  tenths  and  refer  to  mean  low  water.  The  tide-staff  was  set  from  the 
bench-mark  for  Beverly  Harbor,  on  the  Salem  and  Beverly  highway  bridge,  at  the 
mouth  of  Essex  Branch.  The  mean  rise  or  fall  of  tide  is  assumed  to  be  the  same  as 
in  Beverly  Harbor,  9.2  feet. 

DRSORIPTION  of  CHANNEL  AS  DEVELOPED  BY  SURVEY. 

Essex  Branch  is  about  2  miles  in  length,  and  is  formed  by  the  confluence  of  two 
small  rivers,  known  as  Porter's  and  Crane,  the  first-named  being  the  more  northerly. 
Abont  1,700  feet  below  the  Junction  of  these  two  rivers.  Waters  River  empties  into  it 
from  the  west.  It  flows  in  a  generally  easterly  course  and  empties  into  Beverly  Har- 
bor. At  its  month  it  is  crossed  by  the  Salem  and  Beverly  highway  bridge,  and  the 
Boston  and  Maine  (eastern  division)  railroad  bridge.  The  draw  in  the  S>rmer  is  33 
feet  in  the  clear,  in  the  latter  40  feet.  The  least  depth  of  water  in  the  draws  is  11.9 
feet.  >  The  railroad  draw  is  placed  in  entire  disregard  to  the  general  direction  of  the 
main  channel  of  the  river. 
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Passing  throngh  the  bridges  a  tortuous  12-foot  channel  extends  for  a  distance  of 
aliont  7,^0  feet  with  a  least  width  of  150  feet  and  there  terminates. 

Here  the  8-foot  channel,  which  thus  far  has  maintained  a  least  width  of  280  feet, 
suddenly  narrows  to  150  ^et  and  extends  for  about  2,000  feet  farther  with  this  width, 
or  until  opposite  the  mouth  of  Waters  River,  a  short  distance  aboye  which  it  ends. 
The  6-foot  channel,  which  to  this  point  has  been  at  least  175  feet  wide,  ffraduallv 
narrows  to  75  feet  opposite  the  mouth  of  Crane  River,  and  continues  past  tne  mouth 
up  to  Merriam'scoal  wharf  in  Borter's  River,  the  natural  continuation  of  Essex  Branch, 
where  the  survey  ends. 

ORANS  RIVER. 

At  the  mouth  of  Crane  River  a  bar  exists  with  a  greatest  depth  of  1.8  feet  at  low 
water,  passing  which  a  low- water  channel  of  about  60  feet  average  width  and  a  great- 
est continuous  depth  of  1.7  feet  extends  for  a  distance  of  2, 400  feet  into  a  shallow  low- 
water  basin  opposite  the  wharves  of  Danversport.  Here  the  river  is  closed  to  naviga- 
tion by  a  dam,  which  furnishes  power  for  a  water-mill. 

Borings  were  made  at  13  stations  in  the  river  to  determine  the  character  of  the  bot- 
tom, the  results  being  recorded  in  the  annexed  table  of  borings.  In  addition  to^hese 
59  borings  were  made  in  examination  of  a  small  ledge  found  at  boring  station  No.  5. 
The  approximate  size  and  shape  of  this  ledge  are  indicated  on  the  map,  and  a  plot  of 
the  bonngs  drawn  to  a  scale  of  1:1000  is  submitted  herewith. 

WATERS  RIVER. 

A  low- water  channel  extends  for  l,2p0  feet  up  this  river  with  an  average  width  of 
70  feet,  widening  at  its  upper  end  into  a  shallow  basin  bounded  by  wharves. 

The  river  is  here  closed  to  navigation  by  a  dam,  which  stores  power  for  water-mills. 
The  greatest  continuous  depth  in  the  channel  is  4.0  feet. 

Borings  made  at  five  stations  in  the  river  determined  the  bottom  mainly  to  consist 
of  soft  black  mud  to  the  depths  attained,  which  are  indicated  in  the  annexed  table  of 
borings. 

Very  respectfully,  your  obedient  servant, 

T.  T.  Hunter  Harwood, 

A8$iatani  Etigineer, 
Lieut.  Col.  S.  M.  Mansfield, 

Corps  of  Enffineert,  U.  S,  A, 


Barings  in  Crane  River. 


No. 

Sound- 
ing. 

1 

2.2 

2 

1.4 

3 

3.7 

4 

4.7 

5 

2.4 

6 

O.l 

7 

1.7 

H 

2.3 

9 

1.8 

10 

1.8 

11 

3.  fi 

12 

-0.4 

13 

2.7 

Material. 


Soft  mud 

Soft  sand  and  mad 

...-.do 

Soft  mud 

Ledge  

Soft  mad « 

do 

Soft  aand  and  mad  ... 

— do 

do 

Gravelf  sand,  and  mud 

Sand  and  mad 

do 


To  a  deptli 
of- 


4.0 
5.6 


ie.2 


5.6 
6.7 
8.9 
9.0 
6.3 
5.0 
4.6 
6.5 


Then  through— 


Hard  mild  andoUy. 
Hitfdpao 


Clay 


Hardolay 

Hard  mad  and  aand 

Hard  olay 

Hard  sand  and  clay 

do 

Hardolay 

Hard  crost,  aand,  and  day. 
Hardolay 


To  a  total 
depth  of— 


4.9 
5.6 
10.7 
11.7 
2.4 
7.1 
8.7 

a9 

9.8 
8.8 
5.7 
5.6 
8.3 


Borings  in  Waters  Biver, 


No. 

Sound- 
ing. 

1 

4.0 

2 

4.6 

3 

1.7 

4 

1.3 

5 

3.7 

Material. 


Soft  rand 

Sand  and  mud 

Soft  mud  and  clay . 

Oravel 

Soft  aand  and  nind 


To  a  depth 
of— 


8.8 


Thea  throngh— 


Sandy  clay 


Toatotid 
depth  of— 


12.2 
10.9 
10.8 
7.2 
10L5 


NoTB.— Borings  are  exprefwe<l  in  feet  and  tentiia  below  metax  low  water.    Boring  stations  are  indl- 
cated  on  the  map  by  circles  and  flgnres.    Tlius ;  Q  13. 
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B  i8. 

PRELIMINARY  EXAMINAXiON  OF  WEYMOUTH   (FORE)  RIVER,  MASSACHU- 
SETTS. 

United  States  Enginbeb  Office, 

BostOHj  Mass.,  October  27, 1 888. 

General  :  In  compliance  with  instructions  contained  in  yoar  letter 
of  August  28, 1888, 1  have  the  honor  to  submit  the  following  report  of 
a  preliminary  examination  of  Weymouth  (Fore)  River,  Massachusetts^ 
provided  for  in  the  river  and  harbor  act  of  August  11,  1888. 

Weymouth  (Fore)  River,  tributary  to  Hingham  Bay,  Boston  Harbor, 
on. the  southwest,  is  the  most  important  water-course  on  the  south 
coast  of  Massachusetts  Bay,  and  furnishes  a  valuable  water-way,  18  to 
20  feet  deep  at  mean  low  water,  from  Hingham  Bay  to  Quincy  Point, 
an  appioximate  distance  of  4^  miles,  beyond  which  a  further  distance 
of  2^  miles  to  Weymouth  Landing  and  East  Braintree,  the  head  of 
navigation,  the  available  depth  varies  from  5  to  14  feet,  mean  low 
water.  It  traverses  a  manufacturing  district  containing  a  population 
of  50,000  people,  which  is  rapidly  increasing. 

It  has  on  its  banks  wharf  facilities  consistihg  of  3,000  linear  feet  of 
granite  wall,  built  at  a  cost  of  70,000,  over  which  were  handled  during 
the  year  1887  41,200  tons  of  coal,  30,000  tons  of  granite,  8,000,000  feet 
of  lumber,  600,000  bricks,  besides  large  quantities  of  cement  and  iron 
pipe.  These  articles  had  a  total  valuation  of  $785,000,  on  which  were 
paid  $148,000  freight  charges. 

Tha  inclosed  petition,  signed  by  reputable  business  men  in  the  com- 
munity, states  that  if  the  river  had  afforded  16  feet  at  high  water  to 
East  Braintree  $14,800  would  have  been  saved  in  freight  charges  dar- 
ing the  year  1887. 

Several  new  manufacturing  industries  have  been  built  lately  upon 
the  river,  which  have  added  more  than  one  hundred  to  the  number  of 
operatives. 

During  the  past  ten  years  $11,700  have  been  expended  by  private 
enterprise  for  dredging  in  and  adjacent  to  the  channel  between  East 
Braintree  and  Quincy  Point. 

The  river  is  obstructed,  it  is  alleged,  by  shoals  and  rocks  at  various 
points,  all  of  which  lie  principally  in  the  section  of  2  miles  long  which 
extends  from  Quincy  Point  to  East  Braintree.  There  is  also  one  shoal 
one-fourth  of  a  mile  below  Quincy  Point,  in  the  bend  opposite  German- 
town  (Coast  Survey  chart,  1878). 

The  range  of  tides  is  10  feet  approximately. 

The  river  is  "  worthy  of  improvement,"  and  I  have  the  honor  to  rec- 
ommend an  allotment  of  $000  to  provide  for  a  survey  of  the  channel 
from  the  shoal  below  Quincy  Point  westward  to  East  Braintree,  in  suf- 
ficient detail  to  enable  me  to  prepare  a  project  for  improvement. 

Tlie  river  has  been  examined  by  me  personally,  and  it  is  estimated, 
in  advance  of  the  survey,  that  a  satisfactory  improvement  can  be  made 
af  a  cost  not  exceeding  $25,000. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Lieut  Col.  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 
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survey  op  weymouth  (pore)  river,  massachusetts. 

United  States  Engineer  Office, 

Bost<mj  Maas.y  December  2, 1889. 

General  :  In  compliance  with  instractions  contained  in  Department 
letter  of  April  1, 1889, 1  have  the  honor  to  transmit  herewith  a  report 
of  Mr.  Sophas  Haagensen,  assistant  engineer,  on  the  survey  of  Wey- 
mouth River,  Massachnsetts,  made  to  comply  with  the  provisions  of 
the  river  and  harbor  act  of  August  I L,  1888. 

A  tracing*  of  the  survey  is  also  transmitted  upon  which  is  indicated 
the  proposed  project  for  improvement 

The  report  of  the  preliminary  examination  of  this  river  is  dated 
October  27, 1888,  and  attention  is  respectfully  invited  to  it  for  a  gen- 
eral description  of  the  river,  and  the  reasons  for  making  the  survey. 

The  improvement  proposed  is  to  enlarge  the  natural  channel  of  the 
river  by  dredging,  so  that  6  feet  depth  at  mean  low  water  can  be  car- 
ried to  the  head  of  navigation. 

The  improved  channel  is  designed  100  feet  wide  to  near  the  wharves 
at  Weymouth  Landing,  thence  to^Braintree  Bridge,  80  feet  wide,  and 
above  Braintree  Bridge,  50  feet  wide,  with  increased  width  at  each 
turn  to  facilitate  the  movement  of  vessels. 

The  total  length  of  channel  to  be  improved  is  7,000  feet  approxi- 
mately, and  its  excavation  will  require  the  removal  of  96,600  cubic 
yards  of  material  at  an  estimated  cost  as  follows : 

Dredging  92.000  cubic  yards  mud,  at  35  cents $32,200 

Dredging  4,600  cubic  yards  bardpan,  at  75  cents 3,450 

Coutingeucies » ^  4^350 

Total 40,000 

I  respectfully  invite  attention  to  the  accompanying  report  of  Mr* 
Sophus  Haagensen,  assistant  engineer,  for  the  details  of  the  survey  and 
the  general  description  of  the  river  and  its  approaches. 

Weymouth  River,  Massachusetts,  is  in  the  collection  district  of  Boston,  Mass*,  of 
^hich  Boston  is  the  port  of  entry.  The  nearest  light-house  is  situated  on  Long 
Island,  Boston  Harbor,  Massachusetts. 

Very  respectfully,  your  obedient  servant, 

S.  M.  Mansfield, 
Lieut  Ool,  of  Engineert* 

Brig.  Gen.  Thomal  L.  Casey, 

Chief  of  Engineers^  U,  8.  4t» 


report  of  mr.  bophijs  haaoen8rn,  assistant  bkqikexr. 

United  States  £noikkxr  Office, 

Boston,  Mm8,,  July  29, 1889. 

Colonel:  I  have  the  honor  to  report  upon  the  survey  of  Weymouth  (Fore)  River, 
Massaohusetts,  made  in  May  and  Jane,  1889,  in  pursuance  of  your  instraotions ;  also 
to  submit  two  maps,  one  a  general  map  of  the  survey,  drawn  to  a  scale  1 :  3000,  aBd 
one  a  special  survey  of  Quag  Rocks,  drawn  to  a  scale  1 :  600. 

TOPOGRAPHY. 

Two  base  lines  were  measured,  one  A,  B,  C,  opposite  Qermantown,  2,243.48  feet 
lonjgr,  and  one  on  the  track  of  the  Old  Colony  Railroad,  1,950  feet  long.  The  toiangn- 
lation  extending  from  and  connecting  these  bases  was  made  on  the  plane  table,  as 

*  Omitted  ;  printed  in  House  Ex.  Doc.  No.  26,  Fifby-iirst  Congress,  first  aesalon. 
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was  also  th«  looation  of  shore-lines,  buildings,  and  objects  used  for  ranges  in  the  hv- 
drograpbic  work.  Of  the  main  stations  m  the  survey  fifteen  were  permanently 
marked  by  3  inches  by  3  inches  posts  sank  3  feet  into  the  gronnd. 

HYDROGRAPHY. 

The  area  covered  by  the  snryey  extends  from  ''  Hunt's  Hill  Point,"  opposite  Oer- 
mantowu,  to  the  head  of  navigation,  viz,  the  dam  on  the  ''Monatiqnot  Riyer"  and 
the  Old  Colony  Railroad  Bridge  across  *'  Smelt  Brook."  It  contains  abont  450  acres 
within  the  extreme  high- water  lines,  and  of  these  abont  175  acres  were  covered  by 
onr  soundings.  Oneliundred  and  twenty-one  lines  were  run,  aggregating  in  length 
12  miles,  npon  which  2,875  soundings  were  taken. 

All  the  soundings  except  those  in  the  channel  from  Quincy  Bridge  to  5,000  feet 
above  this  point,  and  also  in  the  upper  part  of  the  river  between  Braintree  Bridge 
and  the  dam^  were  precisely  loca^  by  intersection  from  shore  stations;  the  others 
were  run  by  time  on  lines  between  shore  stations. 

The  soundings  are  expressed  in  feet  and  tenths  and  refer  to  mean  low  water;  those 
appearing  on  &e  map  in  feet  and  qnarters  are  copied  from  the  United  States  Coast 
Survey  manuscript  map  of  1869,  enlarged  from  scale  1 :  10000. 

TIDBS. 

The  tides  are  the  same  as  for  Boston  Lower  Harbor,  viz : 

Feet. 

Mean  rise  or  fall  of  tide 9.4 

Extreme  low  water  observed 2.5 

Extreme  high  water  observed 12.2 

The  plane  of  reference  was  transferred  from  the  lower  harbor  to  the  river  by  simul- 
taneous observations  ot  three  high-water  slacks  on  the  normal  staff  at  Fort  Warren, 
and  a  tide-staff  established  at  Quincy  Bridge ;  thence  by  water-level  again  to  the 
staff  at  Braintree  Bridge,  where  a  permanent  bench-mark  was  established.  <■ 

It  is  a  oue-half  inch  drill  hole  2  inches  deep  on  the  southeast  corner  of  the  granite 
draw-pier  of  Rraintree  Bridge,  and  is  in  grade  11.9  feet  above  mean  low  water.  Be- 
sides this  mark  four  spikes  were  driven,  two  in  each  of  the  piles  to  which  the  tide- 
staffs  were  attached,  in  grade  10  feet  above  mean  low  water. 

DBSCRIPTIOK  OF  THE  CHANNEL  AS  DKYBLOPBD  BY  THE  SURVBY. 

The  initial  point  of  the  survey  between  Hunt's  Hill  Point  and  Germautown  is  7 
miles  distant  by  water  from  the  entrance  to  Boston  Harbor  at  Boston  light.  Passing 
through  light-house  channel  and  Nantasket  roads,  through  Nantasket  (or  Hull)  Gut, 
between  Peddock's  Island  and  Hough's,  Neck  on  the  west,  and  Sheep  Island,  Grape 
Island,  and  Weymouth  on  the  east,  there  is  a  continuous  IS-foot  channel.  This  ends 
at  the  southerly  point  of  Gormantown,  where  a  bar  runs  across  to  Ferry  Point;  14 
feet  can  be  carried  across  this  bar  past  the  junction  of  Weymouth  (Fore)  River  with 
**  Town  River"  (from  Quincy),  at  Quincy  Point,  where  the  18-foot  channel  again  com- 
mences 250  feet  below  Quincy  Bridge.  Above  Quincy  Bridge  there  is  a  straight 
reach  running  southwards  with  the  18-foot  and  12-foot  channels  extending,  respect- 
i  vely,  1,850  feet  and  2,200  feet  above  the  bridge ;  at  this  latter  point  the  channel  turns 
to  the  oast  and  gradually  decreases  in  width  from  350  feet  to  100  feet,  and  in  depth 
from  12  to  8  feet,  at  the  entrance  to  the  Upper  River,  a  mile  above  Quincy  Bridge. 

For  1,500  feet  further  there  is  yet  a  narrow  6-foot  channel  averaging  50  feet  in 
width,  until  this  closes  by  the  **  Quag  Rocks."  Although  there  is  a  uiread  of  water 
4  feet  in  depth  over  these  rocks,  there  is  not  a  practicable  channel  over  3  feet  deep. 

Above  Quag  Rocks  there  are  pools  with  6  feet  of  water,  but  no  navigable  channel 
with  more  than  4  feet  at  mean  low  water.  Foui^thousand  three  hundred  feet  further 
the  4-foot  channel  ceases  at  the  junction  of  Monatiquot  River  and  Smelt  Brook, 
where  the  bar  is  passable  with  3  feet.  Five  hundred  feet  above  this  bar  is  Braintree 
Bridge.  Above  this  bridge  to  the  dam,  a  distance  of  1,400  feet,  thepool  is  5  feet  deep, 
but  there  is  only  a  continuous  2-foot  channel  at  present.  In  Smelt  Brook  the  channel 
very  soon  loses  its  depth  from  4  feet  opposite  J.  B.  Rhine's  lumber-yard  to  2  feet  at 
the  Old  Colony  Railroad  Bridge,  800  feet  above.  For  the  last  H  miles  the  axis  of  the 
channel  is  aeeries  of  curves,  exceedingly  difficult  to  navigate.  Thus  opposite  the 
base-line  on  the  Old  Colony  Railroad  track  there  is  an  s  curve,  each  branch  with 
250  feet  radius  throngh  90  degrees. 

BRIDGES  AND  DRAWS. 

Quincy  Bridge, — ^Two  and  one-half  miles  below  the  head  of  navigation  is  the  first 
bridge  op  this  river,  Quincy  Bridge.  It  connects  Quincy  Point  (town  of  Quincy) 
with  Ferry  Point,  Weymouth.    It  is  a  pile  bridge  850  feet  long  between  the  abut- 


524       REPORT  OF  THE  CHIEF  OF  ENGlNEERa,  V.  S.  ARMY. 

ineuts.  The  draw,  which  is  doable  vertically  folding,  has  a  width  of  36.7  feet  id 
clear.  Its  location  is  not  iu  the  deepest  part  of  the  channel,  where  the  depth  is  19 
feet,  but  150  feet  west  thereof,  where  the  depth  is  only  12  feet.  The  draw-p«er,  ex- 
tending 125  feet  above  and  below  the  bridge,  does  not  follow  the  12-foot  oontoor ;  ofi 
the  southerly  end  of  the  draw-pier  in  the  axis  of  the  draw  is  only  9  feet  of  water,  so  that 
vessels  passing  up-river  must  haul  off  eaatwardly  from  the  pier  after  passing  the 
draw. 

Braintree  Bridge  is  over  1,400  feet  below  the  dam  on  the  Monatiqnot  River ;  the 
draw  has  a  clear  opening  of  35  feet  in  width  and  is  located  properly  in  the  deepest 
water ;  the  draw-pier  also  conforms  to  the  direction  of  the  ohaanel. 

Old  Colony  Railroad  Bridge,  over  Smelt  Brook,  is  at  the  head  of  navigation  and  has 
no  draw. 

BORINGS. 

Beside  a  nomberof  random  borings  with  an  iron  rod,  thirty-five  were  loeaied  and 
registered.  Their  positions  are  shown  on  the  plan  by  red  circles,  and  the  oharaoter 
of  the  bottom  penetrated  is  stated  in  the  annexed  table. 

The  main  fact  developed  by  the  borings  is  that  the  "  Quag  Rocks"  are  not  ledges, 
as  was  supposed,  but  a  oed  of  bowlders  and  cobble  imbedded  in  cliiy,  dipping  g^radn- 
ally  from  the  west  to  the  east  side  of  the  river  (see  borings  1  to  8  and  3a  to  35  inola- 
sive).  Above  and  below  Quag  Rocks  the  river  bottom  is  mud  and  sand  in  varying 
thicknesses  overlying  the  bardpan,  conjsisting  of  gravel  and  clay. 
Very  respectfully,  your  obedient  servant, 

BoPHUs  Haaoensbn, 
Jsiietani 
Lieut.  Col.  S.  M.  Mansfirld, 

Corps  of  Engineers,  U.  S.  A, 


B  ig. 

preliminary  examination  of  beverly  harbor,  massachusetts. 

United  States  Engineers  Office, 

Boston^  Mas8,j  November  1,  1888.   , 

General  :  In  compliauce  with  iDstructions  contained  in  your  circa- 
lar  letter  of  August  28, 1888, 1  have  the  honor  to  submit  this  my  report 
of  the  preliminary  examination  of  Beverly  Harbor,  provided  for  in  the 
river  and  harbor  a<5t  of  August  11, 1888. 

Beverly  Harbor  is  a  small  harbor  at  the  western  end  of  Salem  Bay, 
Massachusetts,  and  immediately  adjacent  to  Salem  Harbor  on  the  south, 
from  which  it  is  separated  by  Salem  Neck.  It  is  formed  by  the  conflu- 
ence of  the  three  branches  of  a  tidal  inlet,  called  respectively  Korth 
Eiver,  Essex  Branch,  and  Beverly  Greek.  It  is  a  basin  of  irregular 
shape,  measuring  three-eighths  of  a  mile  in  diameter,  and  is  bounded  on 
the  west,  south,  and  east  sides  by  flats  and  shoals,  with  occasional  rocks. 
It  is  crossed  at  its  western  extremity  by  two  draw-bridges,  located  a  short 
distance  apart — the  Salem  highway  bridge  and  the  bridge  of  the  East- 
ern Hailroad.  These  bridges  have  draws  32  feet  wide,  in  which  the 
depth  is  13  feet,  mean  low  water,  approximately.  All  vessels  going 
into  either  of  the  three  branches  before  mentioned  must  pass  through 
Beverly  Harbor,  where  the  channel  is  200  to  600  feet  wide,  and  15  to  20 
feet  deep,  mean  low  water. 

The  entrance  to  the  harbor  is  made  difficult  by  reason  of  the  shoals 
which  project  southward  from  Tuck's  Point  on  the  north  shore,  and 
northward  from  Salem  Neck  at  Old  Hospital  Point,  on  the  south  shore. 
The  three  groups  of  rocks  on  the  borders  of  the  anchorage  are  conspicu- 
ously marked  by  stone  beacons. 

During  the  fiscal  year  ending  June  30, 1888, 199  vessels  discharged 
cargoes  at  Beverly,  with  an  aggregate  tonnage  of  22,702  tons;  681  ves- 
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sels  passed  through  the  draws  of  the  two  bridges,  80  of  which  took 
20,000  tons  of  coal  and  2,000,000  feet  of  lamber  to  Danversport. 

While  Lobster  and  Bain's  Horn  rocks  tend  to  restrict  the  dimensions 
of  the  harbor,  yet  they  are  well  marked  by  stone  beacons  and  leave  be- 
tween them  plenty  of  safe  anchorage  for  all  the  vessels  which  use  the 
harbor.  There  is  also  plenty  of  water  in  the  eh  trance  channel,  and  the 
sailing  course  is  well  marked  by  buoys.  The  only  fault,  it  is  believed, 
that  can  be  found  with  the  channel  is,  that  it  is  alleged  to  have  a  small 
obstructing  rock  opposite's  Tuck's  Point,  and  that  it  is  circuitous  in  its 
passage  through  the  shoals  which  lie  at  the  entrance,  whose  formation 
is  due  to  the  action  of  the  easterly  storm  waves,  as  they  drive  in  from 
the  sea  without  breaking,  after  passing  through  the  strait  between 
Baker's  and  Great  Misery  islands.  It  is  probable  that  if  the  channel 
were  straightened  it  would  soon  fill  up. 

The  existing  depth  of  water  in  the  harbor  and  in  the  entrance  chan- 
nel is  sufficient  for  the  commerce  of  the  harbor  and  of  its  tributary 
streams,  if  it  be  made  available  by  the  removal  of  the  obstructing  rock 
off  Tuck's  Point. 

I  am  therefore  of  the  opinion  that  the  harbor  is  ^'  worthy  of  improve- 
ment "  to  the  extent  of  the  removal  of  the  obstructing  rock. 

The  last  surveys  of  the  whole  harbor  were  made  in  1850-1869,  but  it 
is  not  known  at  what  time  Beverly  Harbor  proper  was  surveyed  or  re- 
examined. 

It  is  possible  that  the  depths  given  upon  the  chart,  corrected  to  1888, 
are  not  the  true  depths.  I  therefore  recommend  an  allotment  of  $500 
for  making  a  survey  of  the  harbor  from  the  anchorage  through  the 
entrance  channel  to  the  outer  bar,  to  develop  the  present  condition  of 
the  channel,  and  to  enable  me  to  form  a  project  for  the  improvement 
actually  demanded  by  commerce  for  its  protection  and  convenience. 

Any  general  improvement  of  the  entrance  by  dredging  the  channel 
BO  that  its  several  reaches  shall  be  absolutely  straight,  300  feet  wide, 
and  18  to  20  feet  deep,  mean  low  water,  will  cost,  it  is  estimated,  from 
$40,000  to  $50,000,  and  when  done  will  be  of  uncertain  maintenance. 
Very  respectfully,  your  obedient  servant,  ^ 

6.  L.  Gillespie, 
Lieut  Col.  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineer%y  TJ.  8.  A, 


survey  op  beverly  harbor,  massachusetts. 

United  States  Engineer  Office, 

Boston  J  Mass.  J  December  2, 1889. 

General  :  In  compliance  with  instructions  contained  in  Department 
letter  of  April  1, 188^,  I  have  the  honor  to  forward  herewith  a  report 
of  Mr.  T.  T.  Hunter  Harwood,  assistant  engineer,  on  the  survey  of  Bev- 
erly Harbor,  Massachusetts,  made  to  comply  with  the  provisions  of  the 
river  and  harbor  act  of  August  11, 1888. 

A  tracing*  of  the  survey  is  also  submitted. 

The  report  of  the  preliminary  examination  of  this  harbor  is  dated 
November  1,  1888,  and  attention  is  respectfully  invited  to  it  for  a  gen- 
eral description  of  the  harbor  and  the  reasons  for  making  the  survey. 


*  Omitted ;  printed  in  Honse  Ex.  Doc.  No.  S7,  Fifty-first  Congress,  first  session. 
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This  preliminary  report  states  that  <^  the  existing  depth  of  water  io 
the  harbor  and  in  the  entrance  channel  is  sufficient  for  the  commerce  of 
the  harbor  and  of  its  tributary  streams,  if  it  be  made  available  by  the 
removal  of  the  obstructing'rock  off  Tuck's  Point,"  and  "that  the  harbor 
is  worthy  of  improvement  to  the  extent  of  the  removal  of  the  obstruct- 
ing rock." 

By  the  report  of  Mr.  T.  T.  Hunter  Harwood,  assistant  engineer,  to 
which  I  respectfully  invite  attention  for  the  details  of  the  survey  and 
a  general  description  of  the  harbor,  it  will  be  seen  that  a  careful  search 
was  made  for  the  rock  supposed  to  obstruct  the  entrance  off  Tuck's 
Point  without  success,  and  I  therefore  submit  no  project  for  the  im- 
provement of  this  harbor,  as  I  am  of  the  opinion  that  the  present  con- 
dition of  the  harbor  and  its  approaches  is  sufficient  for  its  commerce. 

BevArly  Harbor^  Massachusetts,  is  in  the  collection  district  of  Salem,  Mass.,  of 
which  Salem  is  the  port  of  entry  ;  the  nearest  light-house  is  on  Hospital  Point,  Bev- 
erly Harbor,  Massachusetts. 

Very  respectfully,  your  obedient  servant, 

S.  M.  Mansfield, 

Lieut  Col.  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  tf.S.A. 


••-*■ 


report  of  mr.  t.  t.  hunter  harwood,  assistant  snoinrkr. 

United  States  Engineer  Office, 

BoBion^  M<u$,,  October  3,  1889. 

Colonel  :  I  have  the  honor  tosuhnitt  the  following  report  upon  the  snrrey  of  Bev- 
erly Harbor,  Massachnselts,  made  in  August,  1889,  in  pursnanceof  your  instr notions; 
also  to  submit  a  map  of  the  survey,  drawn  to  a  scale  of  1 :  2500. 

topography. 

A  base  line  1,700.24  feet  long  was  measured  along  the  highway  bridge  between  Sa- 
lem and  Beverly.  Fourteen  tri angulation  stations  were  located  and  occupied,  the 
augles  being  all  repeated,  the  most  important  ones  five  times.  From  these  statiomi 
radiating  fans  of  ranges  were  established  and  the  soundings  out  in.  Two  of  these 
points.  Hospital  Point  Light  and  Fort  Pickering  Light,  are  United  States  Coast  Snrvey 
points,  and  from  these  the  true  meridian  and  projection  were  obtained.  The  ooter 
wharf  corners  of  Beverly  Harbor  and  the  highway  bridge  are  from  this  survey;  the 
high-water  line  and  the  low- water  line,  where  not  developed  by  sonndings,  are  taken 
from  the  Uuited  States  Coast  Survey  manuscript  map  of  1851,  enlarged  from  a  scale 
of  1 :  10000  to  the  scale  of  the  accompanying  map. 

HYDROGRAPHY. 

r 

The  area  covered  by  onr  soundings  embraces  the  entire  harbor,  from  a  line  drawn 
from  Hospital  Point  on  the  north  to  Juniper  Point  on  the  sonth  of  the  entrance  west 
to  the  highway~bridgo  at  the  head  of  the  harbor. 

Kighty-seven  ranges,  aggregating  24  miles  in  length,  were  established,  on  which 
6,217  sonndings  were  taken,  1,127  of  which  were  intersected  with  a  transit  from 
suitable  triangulation  stati(fnson  shore. 

The  bench-mark  was  transferred  by  high- water  level  from  Derby  Wharf,  Salem,  a 
distance  of  3  miles,  and  checked  by  simultaneous  observations  at  Beverly  and  Salenu 
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reached.  The  nearest  light-house  is  Hospital  Point  Light,  on  the  north  side  of  the 
entrance.  The  entrance  to  the  harbor  is  about  3,500  feet  vride  between  Woodbury 
Point  on  the  north  and  Salem  Neck  on  the  south,  but  the  channel  is  narrowed  to 
1,500  feet  between  the  18-foot  curves  of  these  points  by  extensive  shoal  ground  off 
Woodbury  Point,  and  is  fuither  obstructed  by  a  small  shoal  off  Salem  Neck,  leaving  a 
clear  18-foot  channel  1,000  feet  wide  between  these  shoals. 

From  this  point  the  channel  in  the  outer  harbor  runs  northwest  a  distance  of  1,200 
feet  to  a  large  mid-channel  shoal,  which  narrows  it  to  300  feet,  and  passing  north  of 
this  shoal  it  carries  this  width  on  a  curve  of  about  2,500  feet  radius  around  to  south 
until  directly  west  of  the  first  beacon  at  the  extremity  of  a  bar  running  off  from 
Salem  Neck.  Up  to  this  point  the  12-foot  channel  has  gradually  narrowed  from 
about  1,800  feet  to  450  feet.  Continuing  south  from  this  point  the  channel  is  nar- 
rowed in  about  500  feet  distance  to  150  feet  in  the  18-foot  and  250  feet  in  the  12-foot 
curves  by  extensive  shoal  ground  extending  southeast  from  Tuck's  Point,  and  main- 
tains these  widths  on  a  curve  of  about  1,^  feet  radius. around  this  shoal  until  the 
second  beacon,  situated  on  Ram's  Horn  Rocks,  in  the  southern  part  of  the  harbor,  is 
passed. 

Here  the  12-foot  curve  widens,  forming  the  anchorage-ground  of  the  inner  harbor,  a 
basin  of  about  25  acres  extent.  This  basin  is  obstructed  by  a  large  shoal  extending 
from  the  shoal  ground  off  Tuck's  Point  with  an  average  depth  of  16  feet,  the  shoalest 
sounding  taken  being  10.5  feet,  near  its  southern  extremity. 

The  18-foot  channel  passes  west  through  the  anchorage-basin  to  the  south  of  this 
shoal,  maintaining  a  least  width  of  150  feet  until  Tuck's  Point  bears  north,  where  it 
turns  abruptly  to  the  north,  running  between  Lobster  Rocks  beacon  and  Tuck's  Point, 
and  then  westerly  with  increased  width  along  the  front  of  the  wharves  of  Beverly,  and 
tcnnninates  500  feet  from  the  draw-bridge  between  Salem  and  Beverly.  From  this 
point  the  depth  gradually  shoals  up  to  12  feet  in  the  draw,  which  is  33  feet  wide  in 
the  clear. 

Borings  made  at  the  points  indicated  on  the  map  by  circles  and  figures  determined 
the  bottom  to  be  mainly  soft  mud  and  sand.  In  a  few  places  ledge  was  found,  as  is 
shown  by  the  results  recorded  in  the  table  of  borings  annexed. 

A  rock  being  reported  in  the  channel  near  boring  No.  10,  off  Tuck's  Point,  a  careful 
search  was  made  for  it,  but  close  sounding  and  sweeping  of  the  bottom,  with  the  aid 
of  the  local  pilot,  failed  to  discover  any  other  rock  than  the  led^e,  as  indicated  by 
this  boring,  underlying  the  shoal  which  narrows  the  channel  at  this  point. 
Very  respectfully,  your  obedient  servant, 

T.  T.  Hunter  Harwood, 

Aanstant  JEngineer. 

Lieut  Col.  S.  M.  Mansfield, 

Carp«  of  Engineer 8 f  U,  S.  A. 


Table  of  borings. 


Ko. 

Soond- 
log. 

1 

12.5 

2 

12.1 

8 

11.9 

4 

IS.  7 

6 

18.7 

e 

l&O 

7 

14.0 

S 

11.6 

A 

14.8 

10 

12.6 

11 

11.6 

12 

10.0 

14 

16.0 

16 

10.7 

16 

10.5 

HAterUa. 


Sand  and  mad 

Soft  mad 

Mud 

Soft  MUid  and  mnd  . . 

— do 

GraTel 

....do... 

Soft  mad  and  gravel . 

Hard  pan 

GraTel 

Soft  aand  and  mod. . . 

....do.. , 

Sand 

Soft  mad 

do 


To  a 
depth  of— 

f 


15.5 
15.6 
12.5 
18.7 


15.5 
14.4 


13.6 
17.6 
16.0 
17.0 


Then  throagh— 


Hard  onut. 

— do 

Ledge  

Hardcrast. 


Ledge 
....do  . 


Ledge 

Haidsand. 

. ...  do 

Ledge  .... 


To  a  total 
depth  of— 


17.3 
16.6 
12.6 
1&7 
19.7 
15.3 
14.4 
19.0 
18.8 
13.6 
20.6 
l&O 
17.0 
13.7 
17.0 


KOTS.— Borings  are  expreiwed  in  feet  and  tenths  below  mean  low  water.    Boring  stations  are  indi- 
cated OD  the  map  by  circles  and  flgares,  thus :  0 16.  r 


528        REPOKT   OF   THE   CHIEF   OF   ENGINEERS,  U.  «.  ARMY. 

B  20. 

preliminary  examination  of  salem  harbor,  including  south 

river,  massachusetts. 

United  States  Engineer  Office, 

Bostotiy  Muss.,  November  1,  1888. 

General  :  In  comi^liauce  with  iustructions  coDtained  iu  your  circu- 
lar letter  of  August  28, 1888, 1  have  the  honor  to  submit  this  my  report 
of  the  preliminary  examination  of  Salem  Harbor,  including  South 
Kiver,  provided  for  in  the  river  and  harbor  act  of  August  11,  1888. 

Salem  Harbor  is  at  the  western  end  of  a  deep  indentation  in  the  shores 
of  Massachusetts  Bay,  and  is  12  miles  to  the  northward  of  Boston 
entrance.  Gales  Point  on  the  northeast  and  Marblehead  Neck  on  the 
southeast  form,  respectively,  the  northern  and  southern  points  of  the 
entrance  of  the  long  indentation  which  comprises  Manchester,  Beverly, 
Salem  and  Marblehead  harbors. 

Three  channels  lead  to  Salem  Harbor.  The  most  northerly  is  the 
main  ship-channel,  and  the  entrance  is  between  Great  Misery  Island 
on  the  north  and  Baker's  Island  on  the  south — the  latter  island  being 
marked  by  a  light  house.  Opposite  Hospital  Point  Light,  on  the  north 
shore,  the  main  ship  channel  changes  direction  to  southwest  and  passes 
into  Salem  Harbor,  which  lies  almost  due  east  of  Salem.  The  other 
two  channels  enter  the  main  ship-channel  from  the  southeast,  outside 
of  the  middle  ground,  southeast  from  Hospital  Point  light-house. 
The  harbor  inside  of  Nawgus  Point  is  1^  miles  long  and  one-half  mile 
wide,  and  has  good  anchorage  for  vessels  drawing  20  feet  mean  low 
water.  From  the  14foot  curve  of  the  anchorage  to  the  entrance  to 
South  Eiver  at  Derby  Wharf  Light  the  distance  is  one-half  mile  ap- 
proximately. South  Biver,  upon  which  the  principal  wharves  of  the 
port  are  located,  is  a  small  river  which  formerly  drained  a  small  tidal 
basin  on  the  southwestern  side  of  the  city,  now  practically  filled  up  by 
city  improvements.  The  stre<am  is  half  a  mile  long  and  250  feet  wide, 
and  is  nearly  dry  throughout  at  mean  low  water.  The  head  of  navi- 
gation is  South  Bridge,  Lafayette  street,  Salem. 

The  river  and  harbor  act  June  10, 1872,  provided  for  the  survey  '^of 
the  channel  and  bank  at  entmnce  of  Salem  Harbor. "  The  survey  was 
made  August- September,  1872,  and  a  report  containing  a  project  for 
improvement  submitted  to  the  Department  December  16, 1872  (Annual 
Beport  Chief  of  Engineers,  1873,  page  1109).  The  project  comprised  the 
excavation  of  a  channel  1,730  feet  long,  300  feet  wide,  and  8  feet  deep, 
mean  low  water,  from  8-foot  curve  of  the  anchorage  to  the  entrance  to 
South  Biver,  at  an  estimated  cost  of  $32,000,  and  the  construction  of  a 
sea-wall  and  breakwater  for  the  protection  of  Long  Point  (south  side  of 
entrance),  at  a  cost  of  $23,000. 

The  river  and  harbor  act  of  March  3,  1873,  appropriated  $15,000, 
which  was  applied  187^1874  towards  the  execution  of  the  project  by 
dredging  a  channel  of  the  required  depth  of  8  feet,  with  a  width  of  160 
feet.  The  amount  necessary  to  complete  the  dredging,  by  revised  esti- 
mate, was  $20,000.  (Annual  Beport  Chief  of  Engineers,  1874,  Part  I, 
page  111.) 

The  river  and  harbor  act  June  23, 1874,  appropriated  $10,000  for  con- 
tinuing the  improvement,  and  the  project  for  its  application  was  com* 
pleted  by  dredging  April  20, 1875.  (Annual  Beport  Chief  of  Engineers, 
1875,  Part  II,  page  403.) 

So  report  of  this  harbor  has  been  published  since  1877,  and  no  sor* 
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voy  or  work  of  improvement  has  been  made  since  operations  were  sus- 
pended in  1875. 

The  officer  in  charge  reported  in  1877  (Annual  Report  Ohief  of  Engi- 
neers, 1877,  page  172),  that  no  additional  sum  was  needed  for  improve- 
ment. 

The  outer  anchorage  is  a  placeof  frequent  resort  by  vessels  as  a  place 
of  refuge  during  storms  and  thick  weather. 

Commercial  statistict  of  Salem  Harbor, 

1869.— Veaeels  boarded - 1,524 

Aggregate  tonnage tons..        170,995 

1870.— Vemels  boarded 1,812 

Aggregate  tonnage tons..        213,514 

1876.— ISevenue  collected : , $17,920.78 

Value  of  imports $46,974.00 

Value  of  exports $78,210.00 

188-^.— Revenae  collected. $29,687.14 

Five  hundred  and  ninety-eight  American  and  one  hundred  foreign 
vessels  discharged  cargoes,  with  an  aggregate  tonnage  of  tons..        225, 000 

A  personal  examination  of  the  harbor  has  been  made,  and  it  has  been 
ascertained  from  the  collector  of  the  port  that  the  citizens  desire  a 
^'  general  dredging  of  the  entire  harbor  and  the  removal  of  300  feet  of 
ledge  of  rocks  of  what  is  called  Long  Point,  South  Salem,  *  *  *  as 
this  point  lies  directly  in  the  pathway  of  vessels  bound  to  all  the  docks 
between  South  Bridge,  South  Eiver,  west  of  Derby's  Wharf.''  The 
money  value  of  the  interests  which  will  be  benefited  by  the  improve- 
ment is  estimated  at  $10,000,000. 

The  harbor  is  "  worthy  of  improvement,"  and  I  recommend  an  allot- 
ment of  $700  for  making  a  survey  of  the  harbor  and  for  preparing  a 
project  for  the  improvement,  which  will  provide  for  a  channel  10  feet 
deep,  mean  low  water,  from  the  anchorage  to  the  head  of  navigation, 
200  feet  wide  at  the  entrance,  and  gradually  reduced  to  100  feet  on  the 
inside;  and  also  for  a  special  examination  of  Long  Point  Shoal,  with 
a  view  of  determining  whether  it  will  be  expedient  to  remove  the  rocky 
ledge  which  now  offers  a  serious  obstruction  to  navigation. 
Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Lieut  Col.  of  Engineers, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  UngineerSf  V.  S,  A. 


survey  of  salem  harbor,  including  south  river,  massachusetts. 

•  United  States  Engineer  Office, 

Boston,  Muss.j  December  2,  1889. 

General:  I  have  the  honor  to  forward  herewith  a  report  of  Mr. 
Sophns  Haagensen,  assistant  engineer,  on  the  survey  of  Salem  Harbor, 
including  South  River,  Massachusetts,  made  in  accordance  with  De- 
partment-instructions dated  April  1,  1889,  and  to  comply  with  the 
provisions  of  the  river  and  harbor  act  of  August  11, 1888. 

A  tracing*  of  the  survey  is  also  submitted,  on  which  has  been  indicated 
the  proposed  project  for  improvement. 

The  report  of  the  preliminary  examination  is  dated  November  1, 1888, 

*  Omitted.    Printed  in  House  Ex.  Doo.  No.  28,  Fifty-first  CongreM,  fint  session. 
'     ENG  90 34 
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aDd  I  respectfully  invite  attention  to  it  for  a  general  description  of  the 
harbor,  for  the  previous  project  of  improvement  and  expenditures  un- 
der it,  and  for  the  reasons  for  making  the  present  survey. 

The  survey  shows  that  the  channel  of  approach  to  South  Biver, 
which  was  dredged  in  1873-^75,  has  very  slightly  shoaled,  but  essen- 
tially preserved  its  original  dimensions.  It  also  shows  that  South 
liiver  has  been  contracted  by  wharves,  etc.,  to  such  an  extent  that  tn 
places  but  65  feet  of  channel  spiice  is  available;  and  that  the  founda- 
tions of  these  wharves  would  need  very  extensive  strengthening  to  en- 
able a  10-foot  channel,  as  suggested  in  the  preliminary  report,  to  be 
dredged  to  the  head  of  navigation. 

The  survey  also  shows  that  Long  Point  Shoal  is  not  ledge,  but  hard 
pan,  and  that  it  can  be  almost  entirely  avoided  and  still  permit  an 
amply  wide  channel  of  approach. 

With  these  facts  and  the  character  of  the  vessels  frequenting  the 
port  in  view,  the  project  of  improvement  which  I  have  the  honor  to  pro- 
pose is  as  follows: 

To  clean  out  the  channel  of  approach  to  South  Biver  to  the  original 
dimensions  as  dredged  in  1873-'75,  viz,  300  feet  wide  at  the  entrance 
and  150  feet  wide  off  Derby  Wharf  Light,  8  feet  deep  at  mean  low  water; 
to  extend  this  channel  with  same  depth,  gradually  reducing  its  width 
to  100  feet,  to  near  the  inner  end  of  Derby  Wharf,  and  from  this  point 
to  the  head  of  navigation  excavate  a  channel  50  feet  wide  and  6  feet 
deep  at  mean  low  water. 

The  total  length  of  the  channel  to  be  improved  will  be  approximately 
6,100  feet,  and  its  excavation  will  require  the  removal  of  85,000  cubic 
yards  of  material,  at  an  estimated  cost  as  follows: 

Dredjjing  85,000  cubic  yards,  at  30  cents |25,500 

Contingencies 2,500 

Total 28,000 

I  respectfully  invite  attention  to  the  accompanying  report  of  Mr. 
Sophus  Haageusen,  assistant  engineer,  for  the  details  of  the  survey  and 
a  general  description  of  the  harbor. 

Salem  Harbor,  including  South  River,  Massachnsetts,  is  in  the  collection  district  of 
Saleio,  Mass,  of  which  Salem  is  the  port  of  entry.  The  nearest  liglit-honse  is  Derby 
Wharf  Light,  Salem  Harbor,  Massachusetts. 

Very  respectfully,  your  obedient  servant, 

S.  M.  Mansfield, 

Ideut  CoU  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  t7.  8,  A. 


• 


report  of  mr.  sophus  haagensen,  assistant  engineer. 

United  States  Engineer  Office, 

Boston,  Mom.,  Ncvemler  11,  lSb9. 

Colonel:  I  have  the  honor  to  submit  the  following  report  on  thesa^^ey  of  Salem 
Harbor,  Maseachu setts,  inchiding  Sonth  River,  made  in  September,  1689,  in  par- 
suance  of  your  instractions,  together  with  a  map  of  the  survey  drawn  to  a  scale  of 
1 : 2500. 

TOPOGRAPHY. 

A  base  Hue  1,448  f(^et  long  was  measured  alon^  Derby  Wharf.    Six  triangulation 
stations  were  located  and  occupied,  the  angles  being  repeated  at  least  three  times. 
From  these  points  a  system  of  ranges  was  arrang^  on  which  sonndings in  the  har- 
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bor  were  taken.  Two  of  these  points— Fort  Pickering  Light  and  Derby  Wharf 
Light — are  United  States  Coast  Sarvey  points,  and  from  them  the  projection  on  the 
map  was  fixed. 

A  plane  tf&ble  sarvey  was  made  of  the  hie:h-water  and  wharf  lines  of  Salem,  South 
River,  on  a  scale  of  1 :  2000,  and  redaced  to  the  scale  of  the  map. 

The  high-water  and  low- water  lines  of  Salem  Harbor  were  taken  from  the  United 
States  Coast  Sarvey  map  of  1851. 

HYDROGRAPHY. 

The  area  covered  by  the  snrvey  includes  all  of  Salem  Harbor  of  a  greater  defpth 
than  6  feet  at  mean  low  water^  southwest  of  a  line  drawn  from  Fort  Pickering  Light 
to  Naugns  Head,  and  South  River  to  its  head. 

In  Salem  Harbor  52  ranges  aggregating  15  miles  in  length  were  sounded,  on  which 
5y078  soundings  were  taken,  655  of  which  were  intersected  with  (^  transit  from  suit- 
able shore  stations. 

Twenty-one  of  these  ranges,  on  which  878  soundings  were  taken,  were  designed  to 
cover  the  location  of  the  channel  of  approach  dredged  by  the  United  States  in  lb73-1875 
from  the  8-foot  contour  at  the  head  of  the  harbor  to  the  month  of  South  River  at  the 
end  of  Derby  Wharf,  in  order  to  determine  its  present  condition. 

In  South  River  81  ranges  were  sounded  from  corner  to  corner  of  the  wharves,  1,521 
soundings  being  taken. 

The  soundings  are  expressed  in  feet  and  tenths,  and  refer  to  mean  low  water.  .The 
bench-mark  is  the  top  of  the  tenth  course  of  brick- work  of  the  Derby  Wharf  light- 
house, 13.97  feet  above  mean  low  water. 

DESCRIPTION  OF  8ALRM  HARBOR  AS  DRVBLOPED  BY  SURVEY. 

Fort  Pickering  Light  marks  the  entrance  of  Salem  Harbor,  between  Winter  Island 
on  the  west  and  Naugus  Head  on  the  east.  The  harbor,  is  1,750  feet  wide  at  its  en- 
trance, and  5,500  feet  long  between  the  12- foot  contours  of  opposite  shores.  It  con- 
tains a  well-sheltered  and  entirely  unobstructed  anchorage-ground  of  about  110 
acres  extent,  of  a  greater  depth  than  18  feet,  moan  low  water.  In  front  of  the  city 
lie  extensive  flats,  making  low  wharves  necessary  to  reach  the  deep  water  of  the 
harbor.  Of  these  the  Philadelphia  and  Reading  Coal  and  Iron  Company's  Wharf  and 
Derby  Wharf  are  the  most  important.  On  the  outer  end  of  Derby  Wharf  a  small 
light-house  called  Derby  Wharf  Light  marks  the  mouth  of  South  River,  which  is 
reached  from  deep  water  at  the  head  of  the  harbor  by  a  channel  dredged  by  the 
United  States  in  1873-1875.  This  channel  when  completed  was  1,730 feet  long,  8  feet 
deep  at  mean  low  water,  and  300  feet  wide,  with  the  exception  of  the  inner  end,  which 
was  gradually  contraoljed  to  175  feet  as  it  entered  the  mouth  of  South  River  between 
the  end  of  Derby  Wharf  and  Long  Point. 

The  snrvey  shows  that  the  channel  has  essentially  preserved  its  original  dimen- 
sions, but  a  shoaling  is  noticeable,  particularly  on  the  northern  side,  and  at  its  outer 
end  a  slight  bar  has  formed  with  a  greatest  depth  of  7.3  feet  .it  mean  low  water. 
Passing  Derby  Wharf  Light,  South  River  extends  in  a  general  westerly  direction  for 
3«000  feet  through  the  city  of  Salem  to  South  or  Lafayette  Street  Bridge,  which  is  the 
head  of  navigation.  The  river  is  completely  bounded  by  wharves,  on  which  the  bulk 
of  the  water  freights  is  discharged,  and  is  crossed  by  one  bridge  below  the  South  or 
Lafayette  Street  Bridge  with  a  draw-opening  of  31.5  feet  in  the  clear.  A  low-wat«r 
channel  with  a  greatest  continuous  depth  of  0.8  foot  extends  from  its  mouth  to  the 
head  of  navigation. 

Borings  were  made  at-11  stations  in  South  River  to  determine  the  character  of  the 
bottom,  the  results  being  recorded  in  the  table  of  borings  annexed. 

In  addition  to  these,  21  stations  in  the  excavated  channel  of  approach,  at  which 
borings  were  made  in  the  snrvey  made  by  the  United  States  engineers  in  1873,  have 
been  transferred  to  this  map  and  the  results  then  obtained  recorded  in  the  table  of 
borings  Nos.  12-32,  inclusive. 

A  special  examination  of  Lon^  Point  Shoal  was  made.  It  consists  of  hard  pan,  in 
and  on  which  are  bowlders  varymg  from  a  few  pounds  to  8  tons.  No  solid  ledge  was 
discovered. 

Very  resi>ectfnlly,  your  obedient  servant. 

Soph  us  Haagensen, 

A9siatant  Engineer. 

Lieut.  Col.  S.  M.  Mansfield, 

Corps  of  Engineers^  U,  S»  A. 
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KoTB. — Borings  are  expressed  in  feet  and  tenths  below  mean  low  water.  Borings  Nob.  12  to  3S,  in- 
clusive, are  taken  from  tne  Unitod  States  engineer  survey  of  1872.  The  locations  of  boring  stationa 
are  indicated  on  the  map  by  circles  and  figures,  thus :  0  32. 


B   21. 

ESTABLISHMENT  OF   HARBOR   LINES  AT  BOSTON  HARBOR,  MASSACHU- 
SETTS. 


a.  harbor  lines  for  dorchester  bay  from  south  boston  to 
moon  island,  and  for  left  bank  of  charles  riyer  basin 
from  grind  junction  railroad  bridge  to  the  navy- yard. 

United  States  Harbor  Line  Board, 

Boston^  MdSB.j  January  28, 1890. 

General  :  The  Harbor  Line  Board  for  Boston  Harbor,  Massaoha- 
setts,  constituted  by  Special  Orders,  No.  38,  Headquarters  Corps  of  En- 
gineers, August  13,'  1888,  at  its  session  held  in  this  city  to-day,  has  con- 
sidered Dorchester  Bay  from  South  Boston  to  Moon  Island,  and  the 
left  bank  of  the  Charles  Biver  Basin  from  the  Grand  Junction  Bail- 
road  bridge  to  the  navy-yard,  and  has  the  honor  to  submit  for  the  ap- 
proval of  the  Secretary  of  War  certain  harbor  lines  which  are  deline- 
ated upon  the  accompanying  charts. 

For  Dorchester  Bay  between  a  point  C  at  City  Point  and  a  point  Y 
on  Neponset  River  the  pier-head  lines  coincide  with  the  lines  now  Axed 
by  the  laws  of  Massachusetts,  in  chapters  293  of  the  acts  of  1856,  351  of 
the  acts  of  1872,  and  332  of  the  acts  of  1873. 

On  the  right  bank  of  the  Neponset,  between  the  Neponset  Avenue 
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Bridge  and  the  month,  the  pierhead  line  recommeDded  follows  the  line 
established  by  the  State  in  its  general  features,  bnt  modified  to  give  a 
gradual  increase  of  width  to  the  water-way  near  the  mouth  in  accord- 
ance with  the  best  modern  practice  in  the  case  of  tidal  streams. 

Between  the  mouth  of  the  Neponset  River  and  the  sewerage  outlet 
on  Moon  Island  the  State  has  never  defined  harbor  lines;  this  has  been 
done  by  the  Board,  after  several  public  meetings  and  full  consultation 
with  the  riparian  proprietors,  in  a  manner  which  it  is  believed  will  pro- 
tect the  general  interests  of  the  harbor  and  serve  the  local  needs  of  the 
district  in  question. 

The  State  of  Massachusetts  has  never  fixed  bulkhead  as  distinguished 
from  pier-head  lines.  The  Board  has  deemed  it  best  to  do  so^  and  the 
accompanying  maps  sufficiently  indicate  the  proposed  location  of  the 
bulkhead  lines  beyond  which  it  is  understood  that  no  solid  constructions 
shall  hereafter  be  extended. 

On  the  left  bank  of  the  Charles  Biver  Basin,  between  Grand  Junction 
liailroad  Bridge  and  Graigie's  Bridge,  the  pier  and  bulkhead  line  has 
been  drawn  to  coincide  with  the  line  established  by  the  State  legiis- 
lature. 

The  tidal  prism  of  the  Charles  Biver  Basin  has  already  been  unadvis- 
edly reduced,  and  this  line  contemplates  a  still  further  reduction ;  more- 
over,  the  forest  of  piles  driven  in  the  water- way  below  interferes  with  the 
current  at  the  mouth  of  the  river.  A  comparison  of  the  survey  of  1888 
with  that' of  1861  shows  a  shoaling  below  the  bridges  of  712,415  cubic 
yards,  reducing  the  average  depth  by  3.66  feet  over  an  area  of  more  than 
120  acres. 

Several  Boards  and  all  the  officers  of  the  Corps  of  Engineers,  who  for 
many  years  have  discussed  and  reported  upon  this  subject,  have  insisted 
upon  the  preservation  of  the  Charles  Biver  Basin  as  a  tidal  reservoir  for 
the  maintenance  of  the  channels  of  the  harbor.  But  heretofore  the 
General  Government  has  never  exercised  the  right  to  control  and  direct 
this  matter,  although  the  fact  of  these  encroachments  has  been  officially 
placed  on  record.  Meanwhile  th^  State  of  Massachusetts  has  author- 
ized the  filling  up  of  this  basin  to  the  line  above  mentioned  without  a 
corresi>onding  enlargement  of  the  tidal  prism  in  other  places,  and  has 
granted  privileges  involving  a  great  outlay  of  capital.  To  move  the 
pier  and  bulkhead  line  back  as  would  be  desirable  for  the  '^  protection 
and  preservation  of  the  harbor,"  would  therefore  interfere  with  vested 
rights  of  great  value.  In  granting  these  privileges  the  State  of  Massa- 
chusetts has  virtually  assumed  the  responsibility  for  any  injury  to  the 
harbor  that  has  accrued  or  may  accrue  from  this  cause,  and  the  Board 
therefore  recommends  for  the  approval  of  the  Secretary  of  War  the 
lines  above  indicated. 

Erom  Ciaigie's  Bridge  to  the  navy-yard  at  Charlestown,  the  Board 
has  deemed  it  expedient  for  the  ^<  preservation  and  protection  of  the 
harbor"  to  establish  a  bulkhead  line,  as  well  as  a  pier-head  line.  These 
,  two  lines  coincide  as  far  as  Warren  Bridge,  and  up  to  the  Eastern  Bail- 
road  Bridge  conform  to  the  existing  harbor  line  enacted  by  State  law. 
Beyond  the  Eastern  Bailroad  Bridge  the  State  harbor  line  is  abandoned, 
and  the  new  lines,  located  coincidently,  assume  a  new  direction,  closer 
to  the  original  shore-line,  as  far  as  Warren  Bridge.  Eastward  of  War- 
ren Bridge  the  pier-head  line  coincides  with  the  State  harbor  line  as  far 
as  the  navy-yard,  while  the  bulkhead  line  follows  a  nearly  parallel 
course  to  the  northward,  at  a  distance  of  600  feet,  approximately.  The 
State  line  and  the  proposed  lines  are  delineated  upon  accou;panying 
charts. 
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The  harbor  Hues  which  are  recommended  for  adoption  are  defined  as 
follows: 

I. — DORCHESTER  BAY— PIBR-HEAD  LINES. 

The  pier-head  line  commeoces  at  a  point  marked  C^wliich  is  in  the  westerly  line  of 
P  street,  South  Boston,  dxtended  southwardly  and  530  feet  from  the  southerly  line  of 
Sixth  street;  thence  south  westward  ly  again  to  the  point  D,  in  the  easterly  line  of  M 
street  extended  southwardly,  and  1,300  feet  from  the  southerly  line  of  Eighth  street: 
thence  westwardly  pai%llel  with  £ig]ith  street,  to  the  point  £,  in  the  easterly  line  of 
Old  Harhor  street  extended  southwardly ;  thence  southwardly  1,400  feet  to  the  point 
F,  in  the  easterly  line  of  Old  Harhor  street  extended  southwardly ;  thence  eastwardly, 
making  an  an^le  of  104^  (taken  from  a  northerly  to  an  easterly  direction)  with  the 
line  last  described,  to  the  point  G,  in  the  easterly  line  of  M  street  extended  south- 
wardly ;  thence  3,200  feet  to  the  point  H,  in  the  easterly  line  of  M  street  extended 
southwardly ;  thence  south westwardly  2,320  feet,  making  an  angle  of  124^  (taken 
from  a  uortbeastwardiy'to  a  southwest wardly  direction)  with  the  line  last  described, 
to  a  point  marked  X';  thence  continuing  1,900  feet  westwardly  a  little  more  south- 
wardly, making  an  angle  of  5^  15'  with  the  line  last  described,  extended  to  the 
point  marked  P;  thence  westwardly  in  a  straight  line,  which,  extended  would  strike 
the  east  side  of  the  embankment  of  the  Old  Colony  and  Newport  Railroad  515  feet 
northwardly  from  the  north  side  of  the  present  water-way  through  said  embankment, 
to  a  point  500  feet  eastwardly  from  the  east  side  of  said  embankment  marked  .P; 
thence  southwardly  590  feet  parallel  to  the  east  side  of  said  embankment  to  a  point 
marked  K' ;  thence  southeastwardly  in  a  straight  line  to  the  point  marked  L,  which 
is  distant  200  feet  from  the  northeasterly  corner  of  Ranstead,  Dearborn  and  Com- 
pany's Wharf  (as  built  in  185(5),  measuring  at  right  angles  with  the  northeasterly  end 
of  said  wharf;  thence  southwardly  to  the  poiut  M,  distant  1,350  feet  from  the  north- 
easterly rail  of  the  Old  Colony  Railroad,  measuring  at  right  angles  therewith  from 
a  point  distant  4,000  feet  northwestwardly  from  the  draw  in  their  bridge  over  Nepon- 
set  River;  thence  southeastwardly  to  the  point  N,  distant  1,200  feet  from  said  rail, 
measuring  at  right  angles  therewith  from  a  point  distant  3,300  feet  northwestwardly 
from  said  draw ;  thence  southeasterly  to  the  point  O,  which  is  distant  1,460  feet  £rom 
the  said  rail,  measuring  at  right  angles  therewith  from  a  point  distant  2,670  feet 
northwestwardly  from  the  said  draw ;  thence  southeastwardly  again  to  the  point  P, 
distant  1,630  feet  from  said  rail,  measuring  at  right  augles  therewith  from  a  point 
distant  2,150  feet  northwestwardly  from  said  draw;  thence  southeastwardly  again 
to  the  point  Q,  distant  1,700  feet  northeastwardly  from  said  rail,  measnring  at  right 
angles  therewith  from  a  point  distant  1,600  feet  northwestwardly  from  said  draw; 
thence  southeastwardly  again  to  the  point  R,  distant  1,590  feet  northeastwardly 
from  said  rail,  measuring  at  right  angles  therewith  from  a  point  1^090  feet  north- 
westwardly from  said  draw ;  thence  southeastwardly  to  the  point  o,  distant  1,340 
feet  northeastwardly  from  said  rail,  measuring  at  right  angles  therewith  from  a 
))oiut  distant  630  feet  northwestwardly  from  said  draw;  thence  southerly  to  the 
point  T,  distant  1,140  feet  northeastwardly  from  said  rail,  measuring  at  right  angles 
therewith  from  a  point  distant  380  feet  northwestwardly  from  said  draw;  thei&ce 
south  west  wardly  to  the  point  U,  distant  850  feet  northeastwardly  from  said  rail, 
measuring  at  rij^ht  augles  therewith  from  a  point  distant  270  feet  northwestwardly 
from  said  draw;  thence  southwestwardly  again  to  the  point  W,  on  the  southeast- 
wardly corner  of  James  Jenkins's  Wharf,  formerly  so  called ;  thence  south  westwardly 
again  to  the  point  X,  on  the  southeasterly  corner  of  W.  H.  Chamberlin's  Wharf, 
formerly  so  callod;  thence  continuing  south  westwardly  along  the  sontheastwardly 
ends  of  said  Chamberlin's  Wharf  and  of  Edward  Preston's  Wharf,  formerly  so  called, 
to  the  point  Y,  on  the  eastwardly  side  of  the  Neponset  Bridge. 

On  the  easterly  side  of  Neponset  River  the  line  begins  at  the  point  A.'  on  the  eastarly 
side  of  the  Neponset  Bridge,  and  400  feet  southerly  from  the  point  Y  on  the  west  side 
of  the  river  ;  thence  iu  a  straight  line  to  the  point  B'  on  the  northeasterly  side  of  the 
Old  Colony  Railroad  Bridge,  distant  400  feet  southeastwardly  from  the  line  W-X  on 
the  opposite  side  of  the  river,  between  the  points  Wand  X,  measuring  at  right  angles 
from  said  line ;  thence  northeastwardly  parallel  to  the  line  W-U,  on  the  opposite  side 
of  the  river  to  the  point  C,  distant  400  feet  southeastwardly  from  the  point  U,  meas- 
nring at  right  angJtBs  to  the  line  W-U ;  thence  northeastwardly  again  to  the  point  D', 
distant  450  feet  southeastwardly  from  the  opposite  point  T,  measuring  on  a  line  bi- 
secting the  angle  at  said  point  T;  thence  northwardly  to  the  point  E',  distant 
450  feet  eastwardly  from  the  opposite  point  S,  measuring  on  a  line  bisecting  the  angle 
at  said  point  S ;  thence  north  a  little  westerly  to  the  point  F',  distant  450  feet  east- 
wardly from  the  opposite  point  R,  measuring  on  a  line  bisecting  the  angle  at  said 
point  R;  thence  northerly  a  little  more  westerly  to  the  point  G',  distant  500  feet  east- 
erly from  the  opposite  poiut  Q,  measuring  on  a  line  bisecting  the  angle  at  said  point 
Q ;  thence  uortn westerly  to  the  poiut  H',  distant  650  feet  northeasterly  from  the  op- 
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posite  point  P, 
westerly  to  the 
measarine  on  a 

dUtant  9%  feet  northeasterly  From  the^bpposite  point  N,  measaring  on  aline  1)t8ectlng 
the  angle  at  N;  thence  northwesterly  to  the  point  K'  distant  900  feet  easterly  from 
the  point  M,  measaring  on  a  line  bisecting  the  angle  at  M ;  thence  northeaste  ly  to  the 
point  Uj  distant  1,000  feet  from  the  poiqt  L  ou  the  west  side  of  the  river,  measuring 
on  a  line  perpendicnlar  at  L  to  the  line  L-M;  thence  to  the  point  M\  which  is  in  the 
easterly  side  of  M  street,  South  Boston,  prolonged  southwardly  3, 150  feet  from  the 
point  H  near  the  west  shaft  of  sewer  tunnel;  thence  due  east  to  the  point  N',  which 
IB  3,000  feet  due  west  from  Squautum  Coast  Survey  Point ;  thence  easterly  to  the 
point  O',  which  is  500  feet  due  north  from  Squautum  Coast  Survey  Point ;  thence  due 
east  4,000  feet  to  the  point  P ;  thence  to  tue  north  corner  of  the  sewerage  outlet  at 
Moon  Head. 

II. — DORCHESTER  BAT— BUIJCHBAD  LINES. 

The  bulkhead  line  is  coincident  with  the  pier-head  line  from  the  point  C  to  the 
point  F. 

From  F  it  runs  southwardly  in  a  straight  line  to  the  point  I.  which  is  on  the  line 
which  bisects  the  angle  at  0  of  the  pier-head  line  and  600  feet  west  of  the  line 
G-H  of  the  pier-head  line ;  thence  parallel  to  the  pier  head  line  G-H,  and  600  feet 
within  it,  to  a  pl>iut  on  the  line  bisecting  the  angle  at  H  of  the  pier-head  line ; 
thence  parallel  to  the  pear-head  line  H-X'  for  a  distance  of  1,300  feet ;  thence  turning 
by  an  angle  of  105^,  measuring  from  an  easterly  to  a  northerly  direction,  and  running 
2,000  feet;  thence  turning  by  an  angle  of  105<^,  measuring  from  a  southerly  to  a  westerly 
direction,  and  running 600  feet;  thence  turuiug  by  an  angle  of  86^,  measuring  from  an 
easterly  to  a  southerly  direction,  and  running  1,965  feet ;  thence  turning  an  angle  of 
91°  15'  measuring  from  a  northerly  to  a  westerly  direcction,  and  running  1,600  teet  to  a 
point  marked  II.  which  is  at  the  intersection  of  two  lines,  one  a  line  parallel  to  the 
pier-head  line  X^-P,  and  600  feet  within  it,  and  the  other  parallel  to  the  pier-head  line 
I*- J',  and  400  feet  within  it ;  thence  parallel  to  the  line  P- J^,  and  400  feet  from  it  inland, 
to  the  easterly  side  of  the  Old  Colony  Railroad  embankment ;  thence  along  the  east- 
erly side  of  said  embankment  to  a  point  160  feet  southward  of  the  draw-opening ; 
thenee  eastwardly  parallel  to  K^-L  of  the  pier-head  line  to  the  point  III.  The  point 
III  is  in  the  line  last  described  (parallel  to  K'-L)  at  its  intersection  with  the  north 
face  of  the  Boston  Gas  Company's  Wharf,  prolonged  920  feet  westerly  from  the  north- 
eastern comer  of  said  wharf;  thence  the  line  follows  the  faces  of  said  wharf  to  an 
intersection  with  the  pier-head  line  L-M,  250  feet  southerly  from  L ;  thence  the  bulk- 
head and  pier-head  lines  are  coincident  to  the  point  IV,  which  is  1,000  feet  south- 
ward from  the  point  L ;  thence  in  a  straight  line  parallel  to  South  street  and  200  feet 
from  the  south  side  of  said  street  to  a  point  on  the  eastern  side  of  Commercial  Street 
Bridge ;  thence  along  the  east  side  of  Commercial  Street  Bridge  750  feet ;  thence  to 
the  point  V,  which  is  distant  900  feet  northeastwardly  from  northeastern  rail  of  the 
Old  Colony  Railroad,  measuring  at  right  angles  therewith,  at  a  point  distant  3,300 
feet  northwestwardly  from  the  draw  in  the  bridge  over  the  Neponset  River;  thence  to 
the  point  VI  which  is  distant  1,350  feet  northeastwardly  from  said  rail,  measuring  at 
right  angles  therewith,  at  a  point  distant  2,150  feet  northwestwardly  from  said 
draw ;  thence  to  a  point  distant  1,400  feet  northeastwardly  from  said  rail,  measuring 
at  rlgnt  angles  therewith  from  a  point  distant  1,600  feet  from  said  draw ;  thence  to  a 
point  distant  1,250  feet  northeasterly  from  said  rail,  measuring  at  right  angles  there- 
with, from  a  point  distant  1,090  feet  northwesterly  from  said  draw ;  thence  to  the 
northeast  corner  of  the  sea-wall  of  Steam's  lumber  wharf;  thence  to  a  point  155  feet 
northwesterly  from  the  point  W  of  the  pier-head  line,  measuring  along  the  north- 
eastern' face  of  said  wharf;  thence  the  bulkhead  line  is  parallel  to  and  155  feet  distant 
from  the  pier-head  lines  to  the  city  highway  bridge  over  Neponset  River. 

On  the  easterly  side  of  Neponset  River  the  bulkhead  line  starts  at  a  point  on  the 
east  side  of  the  highway  bridge  over  Neponset  River,  750  feet  southeast  from  the 
point  Y,  measuring  along  the  east  side  of  said  bridge,  and  runs  in  a  straight  line  to 
a  point  in  the  east  side  of  the  Old  Colony  Railroad  Bridge  350  feet  southeastward  from 
the  point  &  of  the  pier-head  line,  measuring  along  the  east  side  of  said  bridge ;  thence 
to  the  point  VII,  which  is  350  feet  distant  from  the  point  C  of  the  pier-headline, 
measuring  on  a  perpendicnlar  to  the  pier-head  line  B'-C'  at  C' ;  thence  to  the  point 
VIII,  which  is  350  feet  distant  from  the  point  D'  of  the  pier-head  line,  measuring  on 
a  perpendicular  to  the  pier-head  line  C'-D'  at  D' ;  thence  to  the  point  IX,  which  is  in 
the  pier-head  line  B'-C  extended  eastwardly  1,050  feet  from  C ;  thence  to  the  point 
X,  which  is  distant  2,420  feet  from  the  northeasterly  rail  of  the  Old  Colony  Railroad, 
measuring  perpendicular  thereto,  at  a  point  1,090  feet  from  the  draw  in  the  bridge 
over  the  Neponset  River;  thence  to  the  point  XI,  which  is  distant  2,775  feet  north- 
easterly from  said  rail,  measuring  at  right  angles  therewith,  from  a  point  distant 
3,300  feet  from  said  draw ;  thence  the  bulkhead  line  is  parallel  to  the  pier-head  line, 
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and  600  feet  within  it,  to  a  point  XII,  which  is  at  its  interseotion  with  the  foot  of  the 
outfall  sewerage  embankment,  near  point  P'  of  the  pier-head  line;  thence  along  said 
foot  of  the  embankment  to  the  north  comer  of  the  sewerage  outlet,  where  the  bulk- 
head and  pier-head  lines  meet. 

III.-~LEFT  BANK  OF  CHARLES  RIVER,  BETWEEN  GRAND  JUNCTION  RAILROAD  BRIDGE 

AND  THE  NAVY- YARD. 

Beginning  at  a  point  on  the  northerly  side'of  West  Boston  Bridge  at  its  iuteraoctlon 
with  the  face  of  the  wharf,  and  marked  by  a  copper  tack  through  an  iron  plate  ou  the 
cap  outside  of  the  brick  sidewalk,  and  indicated  on  the  plan  by  the  letter  A ;  thence 
running  southwesterly  on  a  carve  of  951.34  feet  radins  (tangent  t>o  a  line  to  be  here- 
after described  running  between  West  Boston  and  Craigie's  bridges)  for  a  distance  of 
50Ci01  feet ;  thence  continuing  southwesterly  on  a  straight  line  tangent  to  said  curve 
for  a  distance  of  6,83d.  19  feet;  thence  westerly  on  a  curve  of  1,200  feet  radius,  tan- 
gent to  the  last  named  line  for  a  distance  of  496.97  feet ;  thence  westerly  oua  siraight 
line  tangent  to  the  last  named  curve  to  the  Qrand  Junction  Railroad  Bridge.  Again 
begiuniug  at  the  point  on  the  northerly  side  of  West  Boston  Bridge  marked  A 
(previously  described);  thence  northeasterly  to  point  B.  which  is  on  the  southerly 
side  of  Craigie's  Bridge  at  its  intersection  with  the  face  or  the  wharf,  and  is  marked 
by  a  copper  tack  through  an  iron  pla.te  on  the  cap  outside  of  the  sidewalk,  and  is 
referred  to  point  B,'  which  is  at  the  southeasterly  comer  of  the  Boston  and  Lowell 
machine-shop,  distance  from  B  to  B'  73.39  feet ;  bearing  from  B  to  B'  224^  46'  12." 
Thence  northeasterly  to  point  C  at  the  southerly  side  of  tiie  Boston  and  Lowell  Rail- 
road passenger  bridge  at  its  intersection  with  the  face  of  the  wharf,  and  is  marked 
on  the  cap-sill  of  the  bridge  by  a  copper  tack  through  an  iron  plate ;  thenoe  the  line 
continues  northeastwardly  to  the  point  C. 

The  point  C  is  58  feet  southerly  (measuring  along  the  face  of  the  solid  bulkhead) 
from  the  interaction  of  theiine  B-€  just  described,  prolonged  to  an  interseotion  with 
the  solid  bulkhead  of  the  Fitchburg  Railroad  Bridge ;  C  is  653  feet  approximately 
northeasterly  from  C. 

From  C  the  line  follows  the  faces  of  the  solid  bulkhead  of  the  Fitohburg-Railroad 
in  an  easterly  direction  to  the  point  D^  which  is  at  the  intersection  of  said  solid  bulk- 
head with  the  westerly  side  of  Warren  Bridge. 

At  the  point  D'  the  pier  and  bulkhead  lines  separate :  The  pier- head  line  lies  in  the 
west  face  of  Warren  Bridge,  to  the  point  D,  which  is  about  66  feet  southerly  from  the 
outer  face  of  the  wharf  on  the  same  westerly  side  of  Warren  Bridge,  and  is  marked  by 
a  copper  tack  through  an  iron  plate ;  thence  the  pier-head  line  extends  to  the  point  £, 
which  is  at  the  easterly  side  of  Charles  River  Bridge,  about  80  feet  southerly  from  the 
outer  face  of  Tudor's  Wharf,  on  the  same  easterly  side  of  said  Charles  River  Bridge, 
and  is  marked  by  a  copper  tack  through  an  iron  plate  thence  northeasterly  to  the 
point  F,  which  is  about  80  feet  southeasterly  from  the  southwesterly  corner  of  Hit- 
tinger's  Wharf,  and  nearly  in  the  alignment  of , the  westerly  side  of  said  Hittinger's 
Wharf,  produced  and  is  referre<l  to  point  E ;  distance  from  point  F  to  point  E,  379  feet ; 
bearing  from  point  F  to  point  E  is  59^  6'  27" ;  thence  northeasterly  to  point  G  which 
is  at  the  southwesterly  corner  of  the  navy-yard  shears  wharf,  and  is  referred  to  point 
G'  which  is  near  the  same  southwesterly  corner  of  the  said  navy-yard  shears  woarf, 
and  is  marked  by  a  copper  tack  through  an  iron  plate ;  distance  from  G  to  G'  1.40 
feet ;  bearing  from  G  to  G'  150^  35'. 

From  the  point  D'  the  bulkhead  line  runs  northeasterly  in  a  straight  line  (parallel 
to  the  pier-head  line  F-G)  1,470  feet  approximately  to  an  intersection  with  the 
boundary  wall  of  the  navy-yard. 


Beapectfally  submitted. 


Brig.  Oen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S,  A. 


Henry  L.  Abbot,  ^ 
Colonel  of  Engineers^ 

BvL  Brig.  Oen.^  U.  8.  A. 

G.  L.  Gillespie, 
Lieut  CoL  of  Engineers. 

S.  M.  Mansfield, 
Lieut  Col.  of  Engineers. 

W.  K.  LlYERMORB, 

Major  of  Engineers. 


.,:.-•« 
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[First  Indorsefnent.) 

Office  Chief  of  Engineers, 

U.  S.  Army, 
February  12, 1890. 

BespiBctfally  snbmitted  to  the  Secretary  of  War. 

The  Harbor  Liue  Board  for  Boston  Harbor,  Massachusetts,  consti- 
tuted by  Special  Orders  No.  38,  Headquarters  Corps  of  Engineers, 
August  13, 1888,  at  ite  session  held  in  Boston,. January  28, 1890,  aidopted 
and  recommends  for  the  approval  of  the  Secretary  of  War  the  follow- 
ing harbor  lines,  describe<l  in  the  within  rei>ort  and  delineated  upon 
the  accompanying  charts : 

1.  Dorchester  Bay,  pier-head  lines. 

2.  Dorchester  Bay,  bulkhead  lines. 

3.  Left  bank  of  Charles  River,  between  Grand  Junction  Railroad 
Bridge  and  the  navy -yard. 

It  is  recooomended  that  the  lines  selected  be  approved,  and  that  the 
Secretary  place  his  approval  both  upon  the  report  and  the  tracings 
submitted. 

Thos.  Lincoln  Casey, 
Brig.  Oen.y  Chief  of  Engineers. 

[Second  indonement,] 

War  Department, 

February  13, 1890. 
Approved. 

Bedfield  Proctor, 

Secretary  of  War. 


b.  harbor  lines  for  charles  river,  massachusetts. 

United  States  Harbor  Line  Board, 

Bostouj  Ma^s.j  March  7, 1890. 

General:  The  Harbor  Line  Board  for  Boston  Harbor,  Massachu- 
setts, constituted  by  Special  Orders  No.  38,  Headquarters  Corps  of 
Engineers,  August  13,  1888,  at  its  session  held  in  this  city  to-day  has 
considered  Charles  Biverfrom  the  lines  established  b^the  Secretary  of 
W;ir,  near  the  Brookline  Street  Bridge  to  Market  Street  Bridge,  and 
has  the  honor  to  submit  for  the  approval  of  the  Secretary  of  War  cer- 
tain harbor  lines  which  are  delineated  upon  the  accompanying  chart. 

The  State  of  Massachusetts  has  never  established  lines  upon  this 
portion  of  the  river,  but  the  Board  has  deemed  it  necessary  to  do  so. 
The  lines  recommended  are  indicated  upon  the  chart  and  described  as 
follows : 

THE  UNR  ON  THE  NORTH  SIDE  OF  THE  CHARLES  RIVER 

■ 

begiDft  at  the  Grand  Jnnction  Railroad  Bridge,  at  the  intersection  of  the  east  side 
of  the  bridge  and  the  harbor-line  approved  by  the  Secretary  of  War  February  13, 
1890;  thence  in  a  straight  liue,  making  an  angle  with  the  harbor  line  above  referred 
to  of  166^  20',  measuring  from  a  northeasterly  to  a  northwesterly  direction,  1,020  feet 
approximately,  to  the  point  B,  which  is  situated  on  a  line  parallel  to  and  600  feet 
north  of  the  northeastern  rail  of  the  main  line  of  the  Boston  and  Albany  Railroad; 
thence  parallel  to  said  rail  675  feet  to  the  point  C ;  thence  to  the  point  D  by  the  arc 
of  a  circle  of  860  feet  radius,  tangent  to  the  line  last  described,  said  arc  subteudiug 
an  angle  at  the  center  of  64^  45',  measuring  from  a  southwesterly  to  a  westerly  direc- 
tion ;  thence  on  a  tangent  to  the  last  described  circle,  850  feet  to  the  point  E,  said . 
tangent  on  the  liue  DE,  if  produced,  will  intersect  the  east  side  of  River  Street  Bridge 
produced  155  feet  northeastward  from  the  face  of  the  easterly  stone  abutment  of  said 
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bridge;  thoDce  t>  the  point  F,  at  the  southeast  corner  of  said  abutment;  thence  fol- 
lowifig  the  face  of  said  abutment  and  the  faces  of  the  stone  wharf  of  the  Riverside 
Press  Company  to  the  point  G,  at  the  northwest  comer  of  said  stone  wharf;  thence 
to  the  point  H,  which  is  the  northwest  corner  of  the  solid  abutment  of  Western  Ave- 
nue Bridge  on  the  Cambridge  side ;  thence  to  the  point  I,  which  is  in  the  line  of  the 
south  side  of  the  first  street  north  of  Sands  street  (Cambridge),  extended  westerly 
'.V20  feet  from  the  west  side  of  Banlss  street ;  thence  to  the  point  J,  which  is  400  feet 
from  the  west  side  of  Banks  street,  measuring  westerly,  along  the  south  side  of  the 
second  street  north  ot  Sands  street ;  thence  to  the  point  K,  which  is  at  the  southeast 
corner  of  the  wharf  at  the  foot  of  Otter  street ;  thence  to  the  northwest  corner  of  said 
wharf;  thence  to  the  southeast  corner  oi'  Wellington's  Wharf;  thencet^  the  south- 
west corner  of  said  wharf;  thence  to  the  west  corner  of  College  Wharf;  thence  to 
the  east  corner  of  the  solid  abutment  of  the  Brighton  Street  Bridge  on  the  Cambridge 
side ;  thence  to  the  point  L,  which  is  in  the  line  of  the  west  side  of  that  part  of  Mar- 
ray  street  which  mus  sonth westerly,  extended  southwesterly  760  feet  from  the  south 
side  of  Lyman  street ;  thence  to  the  point  M,  which  is  in  the  line  of  the  north  side 
of  that  part  of  Murray  street  which  runs  southeasterly,  extended  northwesterly  890 
feet  from  the  west  side  of  Brighton  street ;  thence  to  the  southeast  comer  of  the 
Cambridge  Gas  Company's  Wharf;  thence  to  the  point  N,  which  is  in  the  line  of  the 
east  side  of  Willard  street,  extended  southerly  180  feet  from  the  north  side  of  Mount 
Auburn  street;  thence  to  the  point  O,  which  is  115  feet  from  the  north  side  of  Mount 
Auburn  street,  measuring  at  right  angles  therewith  from  a  point  155  feet  west  of  the 
west  corner  of  Willard  street;  thence  parallel  to  Mount  Auburn  street  315  feet  to  the 
point  P;  thence  to  the  southeast  corner  of  the  Monument 'Wharf,  marked  Q  on  the 
tracing. 

THE  LINE  ON  THE  SOUTH  SIDE  OF  THE  CHARLES  RIVER 

begins  at  the  northeast  corner  of  the  solid  part  of  Abbot's  Wharf,  near  Brookline 
Street  Bridge,  and  at  the  end  of  the  harbor-line  approved  by  the  Secretary  of  War 
July  27,  1889 ;  thence  in  a  straight  line  080  feet  to  the  point  B^  which  is  120  feet  dis- 
tant from  the  northerly  rail  of  the  Boston  and  Albany  main  track ;  thence  parallel  to 
said  rail  830  feet  to  the  point  C ;  thence  to  the  point  D',  by  the  arc  of  a  circle  of  1,200  feet 
radius,  tangent  to  the  line  last  described,  said  arc  subtending  an  angle  of  66^  12'  at  the 
center,  measuring  from  a  southwesterly  to  a  westerly  direction  ;  thence  tangent  to  the 
circle  last  described  915  feet  to  the  point  £',  said  tangept  if  produced  will  iuterseot 
the  east  side  of  River  Street  Bridge,  65  feet  more  or  less,  northeast  from  the  solid 
ubutment  of  the  bridge  on  the  Boston  side  ;  thence  to  the  point  F',  at  the  north  cor- 
ner of  the  solid  abutment  of  Western  Avenne  Bridge  on  the  Boston  side  ;  thence  par- 
allel to  the  line  HI  on  the  opposite  side  of  the  river,  500  feet  to  the  point  G' ;  thence  to 
the  point  H\  which  is  315  feet  distant  from  the  opposite  point  J,  measuring  on  a  line  at 
right  angles  to  the  line  IJ  at  J ;  thence  to  the  point  T,  which  is  280  feet  distant  from  the 
opposite  point  K,  measuring  on  a  line  perpendicular  to  the  face  of  the  wharf  at  K ; 
thence  to  the  point  JS  which  is  300  feet  from  the  northwest  corner  of  the  opposite 
wharf,  measuring  perpendicular  to  the  face  of  the  wharf  at  said  corner ;  thence  to  the 
point  K',  which  is  300  feet  from  the  east  corner  of  Wellington's  Wharf,  measuring  on 
a  line  perpendicular4rO  the  face  of  said  wharf,  at  said  corner;  thence  to  the  point  It', 
which  is  320  feet  from  the  west  corner  of  College  Wharf,  measuring  on  a  line  perpen- 
dicular at  saidcornerto  the  line  joining  said  corner  with  the  west  comer  of  Well! n^^n's 
Wharf;  thence  to  the  east  corner  of  the  solid  wharf  east  of  Brighton  Street  Bridge  ; 
thence  along  the  faces  of  said  stone  wharf  to  the  abutment  of  the  Brighton  Street 
Bridge  and  the  face  of  the  stone  wharf  west  of  said  bridge,  and  continuing  in  said 
line  280  feet  from  west  side  of  bridge  to  a  point  marked  M^  the  line  last  described 
makes  an  angle  of  76^  26'  approximately  with  the  west  side  of  Brighton  Street  Bridge, 
measuring  from  a  southwesterly  to  a  westerly  direction ;  thence  to  the  point  N',  which 
is  340  feet  from  the  opposite  point  L,  measuring  on  a  line  bisecting  the  an^le  at  L ; 
thence  to  the  point  O',  which  is  340  feet  from  the  opposite  point  M,  measaring  on  a 
line  perpendicular  to  tue  line  joining  the  point  M  with  the  southeast  corner  of  the 
gas  wharf;  thence  to  the  point  P',  which  is  240  feet  from  the  southeast  corner  of  said 
wharf,  measuring  on  a  line  perpendicular  to  the  face  of  said  wharf  at  this  comer ; 
thence  to  the  point  Q',  which  is  in  the  east  line  of  Willard  street,  extended  south- 
ward, 420  feet  from  the  north  side  of  Mount  Auburn  street;  thence  to  the  point  R', 
which  is  320  feet  from  the  north  side  of  Mount  Auburn  street,  measaring  on  a  line  per- 
pendicular thereto,  through  the  opposite  point  O;  thence  to  the  point  S^  which  is 
distant  210  feet  from  the  opposite  point  P,  measuring  on  a  line  bisecting  the  angle  at 
P ;  thence  to  the  point  T',  which  is  200  feet  distant  from  the  east  comer  of  Mounment 
wharf,  marked  Q  on  tracing,  measuring  on  a  line  perpendicular  to  the  line  joining 
said  comer  with  the  point  P. 

Above  the  points  Q  and  T  the  lines  follow  the  meanderiugs  of  the  river  as  laid 
down  on  the  map.    They  are  parallel  and  200  feet  apart  to  the  northwestern  corner 
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of  Caaaedy's  Wharf,  near  Arsenal  Street  Bridge ;  thence  they  gradually  narrow  to  140 
feet  at  the  bridge  and  preserve  this  width  to  Market  Street  Bridge. 

Respectfally  sabmitted. 

Henry  L.  Abbot, 
Colonel  of  Engineers^  Bvt,  Brig.  Oen.^  V,  8.  A. 

G.  L.  Gillespie, 
Lieutenant' Colonel  of  Engineers. 

S.  M.  Mansfield, 
Lieutenant'  Colonel  of  Engineers. 

W.  B.  LlYERMORE, 

Major  of  Engineers. 
Brig.  Gen.  Thomas  L.  Gaset, 

Chief  of  Engineers^  U.  8.  A. 

[First  iudorBoment] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
March  13, 1890. 

Bespectfally  sabmitted  to  the  Secretary  of  War. 
.  The  Harbor-Line  Board  for  Boston  Harbor,  Massacbasetts,  eonstita- 
ted  by  Special  Orders  No.  38,  Headqaarters  Corps  of  Engineers,  Au- 
gust 13,  1888,  recommends  for  the  approval  of  the  Secretary  of  War  the 
following  barbor-liues  described  in  the  within  report  and  delineated 
npon  the  accompanying  chart: 

1.  North  Bide  of  Charles  Biver  from  Grand  Junction  Bailroad  Bridge 
to  Market  Street  Bridge. 

2.  South  side  of  Charles  Biver  from  Abbot's  Wharf,  near  Brookline 
Street  Bridge,  to  Market  Street  Bridge. 

It  is  recommended  that  the  lines  selected  be  approved  and  that  the 
Secretary  place  his  approval  both  upon  the  report  and  the  tracing  sub- 
mitted. 

Thos.  Lincoln  Casey, 
Brig.  Gen.^  Chief  of  Engineers. 

(Second  indorMment.J 

War  Department, 

March  17,  1890. 
Approved. 

Bedfield  Proctor, 

Secretary  of  War. 


e.  harbor-lines  for  mystic  river  with  its  tributaries  and 

chelsea  creek. 

United  States  Harbor-Line  Board, 

Boston^  Mass.y  May  23, 1890. 

General:  Tlie  Harbor-Line  Board  of  Boston  Harbor,  Massachu- 
setts, constituted  by  Special  Orders  No.  38,  Headquarters  Corps  of 
Engineers,  U.  S.  Army,  August  13,  1888,  at  its  session  held  in 
this  city  April  23, 1890  considered  the  Mystic  Biver  with  its  tributaries 
and  Chelsea  Creek,  and  has  the  honor  to  submit  for  the  approval  of  the 
Secretary  of  War  certain  harbor  lines  which  are  delineated  upon  the 
accompanying  charts,  Harbor-Line  Board  sheets  J  and  L,  and  described 
herewith. 
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The  State  of  Massachasetts  liae  eHtablished  lines  upon  a  i)ortion  of 
these  waters  only,  and  they  are  delineated  in  broken  lines  upon  the 
charts  where  they  do  not  coincide  with  the  lines  recommended  by  this 
Board,  and  ail  are  referred  to  ia  the  descriptions. 

The  meetings  of  the  Board  on  March  6  and  April  22  were  duly  adver- 
tised for  the  purpose  of  public  consultation  with  all  persons  interested 
in  the  establishment  of  harbor-lines  for  these  waters. 

The  term  pier- head  is  applied  to  lines  beyond  which  no  pile  structure 
shall  extend,  and  the  term  bulkhead  to  lines  beyond  which  no  solid  fill- 
ing shall  hereafter  be  permitted. 
Bespectfully  submitted. 

Henry  L.  Abbot, 

Colonel  of  Engineers, 
Bvt  Brig.  Oen.,  U.  8.  A, 
G.  L.  Gillespie, 
Lieutenant'Colonel  of  Engineers, 

S.  M.  Mansfield, 
Lieutenant- Colonel  of  Engineers. 
W.  R.  Livermorb, 

Major  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 
Chief  of  Engineers y  U»  S>  A. 

[First  iadonement.! 

Office  Chief  of  Engineers, 

U.  S.  Army, 
June  4,  1890. 

Respectfully  submitted  to  the  Secretary  of  War. 

The  Harbor  Line  Board  for  Boston  Harbor,  Massachusetts,constitated 
by  Special  Orders,  No.  38,  Headquarters  Corps  of  Engineers,  August  13, 
1888,  recommends  for  the  approval  of  the  Secretary  of  War  the  follow- 
ing harbor  lines,  described  in  the  within  report  and  delineated  upon  the 
accompanying  chart: 

1.  Pier  and  bulkhead  lines,  south  side  of  South  .Channel,  Mystic 
River. 

2.  Pier  and  bulkhead  lines,  south  side  Mystic  River. 

3.  Pier  and  bulkhead  lines,  Chelsea  side  of  Mystic  River  and  Chel- 
sea Creek,  between  Chelsea  Bridge  and  Meridian  Street  Bridge. 

4.  Pier  and  bulkhead  lines,  north  side  of  Mystic  River,  between 
Chelsea  Bridge  and  Boston  and  Maine  Railroad  bridge. 

5.  Bulkhes^  and  pierhead  lines,  south  side  of  Mystic  River,  above 
the  Boston  and  Maine  Railroad  bridge. 

6.  Bulkhead  aud  pier-bead  lines,  north  side  of  Mystic  River,  above 
Boston  and  Maine  Railroad  bridge. 

7.  Pier-head  and  bulkhead  lines.  Maiden  River. 

8.  Pier-head  and  bulkhead  lines.  Island  End  River. 

9.  Pier-head  and  bulkhead  lines.  East  Boston  side  of  Chelsea  Creek, 
between  Meridian  Street  Bridge  and  Chelsea  Street  Bridge. 

10.  Pier-head  and  bulkhead  lines,  Chelsea  side  of  Chelsea  Creek,  be- 
tween Meridian  Street  Bridge  and  Chelsea  Street  Bridge. 

11.  Pier-head  and  bulkhead  lines,  Chelsea  side  of  Chelsea  Creeky 
above  Chelsea  Street  Bridge. 

12.  Pier-head  and  bulkhead  lines,  easterly  side  of  Chelsea  Creek, 
above  Chelsea  Street  Bridge. 

It  is  recommended  that  the  lines  selected  be  approved,  and  that  the 
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Secretary  place  his  approval  both  upon  the  report  and  the  tracing  sub- 
mitted. 

Thos.  Lincoln  Gassy^ 
Brig.  Oen.  Chief  of  JEngineers. 

fSeeoBd  indonenent.] 

War  Department,  June  20, 1890, 
-Approved.  • 

Bedfield  Proctor, 

Secretary  of  War. 


DK8CRIFn0N  OF  THE  PIER-REAJ>  AND  BULKHEAD  LINES  FOR  MYSTIC  RIVER,  BXTENDINO 
FROM  THE  MOUTH  OF  THE  RIVER  TO  THE  MEDFORD  STBEET  BRIDGE,  WHICH  ARK 
RECOMMENDED  FOR  THE  APPROVAL  AND  ADOPTION  OF  THE  SECRETARY  OF  WAR  BY 
THE  HARBOR  LINE  BOARD  FOR  BOSTON  HARBOR,  CONSTITUTED  BY  SPECIAL  ORDERS, 
NO.  38,  HEADQUARTERS  CORPS  OF  ENGINEERS,  AUGUST  13,  1888,  IN  ITS  REPORT  DATED 
MAY  23,  1890. 

South  9ide  of  South  Chauneh  Mystio  Biver—Pier  and  hulkhead  lineff.— The  pier  and 
bolkhead  Hues  are  coiDcident,  beginning  at  the  north westerljjr  corner  of  the  sea-wall 
of  the  United  States  navy-yard,  and  runs  westerly  in  a  straight  line  to  the  present 
northwesterly  comer  of  Holmes'  Wharf;  thence  continues  westerly  in  a  straight  line 
to  the  present  northeasterly  comer  of  Stone's  Wharf ;  thence  continnes  westerly  fol- 
lowing and  coinciding  with  the  northerly  face  of  said  Stone's  Wharf,  and  continnes  in 
the  same  direction  to  the  present  northeasterly  corner  of  Clark  i.  Smith's  Wharf; 
thence  continues  westerly  in  a  straight  line  to  a  point  in  the  northeasterly  line  of  Elm 
street  produced  northerly  at  the  westerly  end  of  said  South  Channel,  and  distant  150 
feet  southerly  from  the  northwesterly  corner  of  said  channel  as  said  channel  is  defined 
in  chapter  481  of  the  acts  of  the  general  court  of  Massachusetts  of  the  year  18&5.  This 
line  coincides  with  the  line  established  by  the  State  in  chapter  302,  acts  of  1874. 

South  Hde  MysHo  River — Pier  and  bulkhead  2iife^.— Beginning  at  the  j>oint  where 
the  southeasterly  line  of  Johnson's  Wharf  extended  to  the  North  Channel  intersects 
a  line  drawn  from  the  northeasterly  comer  of  Tuft's  mill-pond  to  a  point  on  Chelsea 
Bridge  700  feet  northerly  from  the  northerly  side  of  the  south  draw  in  said  bridge; 
the  une  runs  easterly  820  feet  by  an  arc  of  a  circle  curving  northerly,  and  hav- 
ing a  radius  of  3,&00  feet ;  thence  continues  easterly  by  a  straight  line  tangent  to 
said  arc,  and  in  such  a  direction  that  it  shall  pass  through  a  point  on  the  north- 
westerly side  of  said  bridge,  770  feet  southerly  oi  thesoutherly  side  of  the  north  draw 
in  said  bridge,  running  by  said  straight  line  to  a  point  341  feet  westerly  of  the  westerly 
side  of  said  bridge;  thence  running  southeasterly  by  an  arc  of  a  circle  turning  south- 
erly, and  having  a  radius  of  675  feet,  said  arc  to  be  continued  until  a  straight  line, 
drawn  tangent  to  said  arc,  would,  if  continued,  pass  through  the  northeasterly  cor- 
ner of  the  timber  dock  of  the  navy  vard  of  the  United  States^  said  line  tangent  to  be 
continno<l  to  the  northerly  side  of  the  South  Channel  to  a  i>oint  500  feet  distant  from 
said  corner  of  said  dock,  and  817  feet  distant  from  the  easterly  side  of  Chelsea  Bridge 
by  a  line  drawn  at  right  angles  with  said  bridge;  thence  running  westerly  by  a 
straight  line,  which  extended  would  strike  the  line  of  the  northeasterly  side  of  Elm 
street  produced  500  feet  from  the  northerly  side  of  Medford  street,  measured  on  said 
northeasterly  side  of  Elm  street,  to  a  point  320  feet  easterly  from  said  northeasterly 
side  of  £lm  street  produced ;  thence  running  southwesterly  by  an  arc  of  a  circle 
turning  southerly  and  having  a  radius  of  600  feet  to  a  point  on  said  easterly  line  of 
Elm  street  extended  northeny  375  feet  from  the  northerly  side  of  Medford  street. 
This  line  coincides  with  the  line  established  by  the  State  in  chapter  481,  acts  of  1855, 
and  chapter  150,  acts  of  1867. 

The  portion  of  the  line  thus  described  between  its  point  of  beginning  and  where 
it  first  intersects  the  easterly  line  of  Elm  street  produced  northerly  to  the  channel, 
and  a  straight  line  drawn  from  this  point  of  beginning  to  the  northeasterly  corner  of 
Tuft's  mill-pond  is  to  be  considered  a  pier-head  line  beyond  which  no  pile  structure 
shall  be  extended,  and  the  remainder  of  the  line  above  described  is  to  be  considered 
a  bulkhead  line  beyond  which  solid  filling  shall  not  hereafter  be  permitted. 

Beginning  lu^ain  at  the  point  where  the  line  above  described  first  intersects  the 
northeasterly  line  of  Elm  street  produced  northerly  to  the  channel,  the  bulkhead 
line  follows  the  line  of  the  northeasterly  line  of  Elm  street  produced  northerly  in  a 
southerly  direction  to  a  point  600  feet  distant  from  the  pier-head  line  measured  on  a 
line  at  right  angle  thereto ;  thence,  runs  westerly  in  a  line  parallel  to  and  600  feet  in- 
side of  Uie  pier4ie«d  line  to  the  eastorly  face  of  the  wall  bounding  Taft's  mill-pond 
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on  the  east ;  thence  sloni;  the  face  of  this  wall  to  the  northeasterly  corner  thereof: 
tneuce  the  pier  and  bulkhead  lines  are  coincident  and  follow  the  channel-faoe  of 
Tuft's  mill-pond  wall  to  the  southerly  ahutments  of  the  Maiden  Bridge ;  thence 
along  this  solid  abutment  and  its  northeast'Orly  face  to  the  north  corner  thereof; 
thence  in  a  straight  line  which,  if  produced,  will  strike  the  easterly  comer  of  the 
solid  filling  of  the  Boston  and  Maine  Railroad  Company's  coal  dock  above  the  BUMtem 
Railroad  bridge  to  the  easterly  face  of  the  Eastern  Railroad  bridge;  thence  along 
the  easterly  face  of  this  bridge  to  a  point  distant  375  feet  northeasterly  from  the 
northeasterly  comer  of  the  solid  abutment  of  said  last-named  bridge  on  the  sontheriy 
side  of  the  channel ;  thence  the  pier-head  line  runs  northwesterly  to  a  point  on  the 
easterly  side  of  the  bridge  of  the  Boston  and  Maine  Railroad,  distant  625 feet  northerly 
from  the  northeasterly  corner  of  the  solid  abutment  of  said  last-named  bridge  on 
the  southerly  side  of  the  channel ;  and  the  bulkhead  line  between  the  Eastern  Rail- 
road Bridge  and  the  Boston  and  Maine  Railroad  Bridge  is  parallel  to  and  30  feet  with- 
in said  pier-head  line. 

The  pier-head  line  so  described  between  the  Eastern  and  Boston  and  Maine  Rail- 
road bridges  coincides  with  the  lines  established  by  the  State  in  chapter  231  of  the 
acts  of  1873. 

The  line  of  the  channel  wall  of  Tuft's  mill-pond  was  established  as  a  harbor  line  by 
chapter  293  of  the  acts  of  1856.  Between  the  south  easterly  line  of  Johnson's  Wharf 
prolonged  and  Tuft's  mill-pond,  and  between  the  Maiden  and  Eastern  Railroad  bridges, 
the  State  has  established  no  harbor  line. 

Beginning  again  at  the  point  of  intersection  of  the  bulkhead  lines  of  the  northerly 
side  of  the  South  Channel  and  Main  Channel,  said  point  being  500  feet  in  a  northerly 
direction  from  the  east  comer  of  the  timber  d6ck  of  the  United  States  navy-yard,  the 
pier-head  line  coincides  with  the  bulkhead  line  of  the  Main  Channel  for  a  distance  of 
605  feet ;  thence  runs  northerly  in  a  straight  line  to  a  point  which  is  distant  385  feet 
easterly  from  the  easterly  side  line  of  said  avenue,  measuring  at  right  angles  to  said 
avenue  ft'om  a  point  in  the  said  easterly  side  line,  which  latter  point  is  distant  100 
feet  southerly  from  the  top  face  of  the  northerly  abutment  of  said  avenue,  measuring 
said  latter  distance  on  said  easterly  side  line ;  thence  turning  and  running  northwest- 
erly in  a  straight  line  to  a  point  in  the  easterly  side  line  of  said  avenue  extended 
northerly,  which  point  is  distant  65  feet  northerly  from  the  top  face  of  the  abutment 
aforesaid,  measuring  on  said  easterly  side  line  so  extended.  Then  beginning  again 
at  a  point  in  the  westerly  side  line  of  said  avenue  extended  northerly,  which  point  is 
distant  65  feet  northerly  from  the  top  face  of  the  abutment  aforesaid,  measuring  on 
said  westerly  side  line  so  extended ;  thence  running  westerly  in  a  straight  line  to  a 
point  which  is  distant  30  feet  northerly  from  the  northwesterly  angle  of  the  sea-wall 
of  said  corporation  as  now  built ;  thence  turning  a  little  and  running  still  westerly 
in  a  straight  line  parallel  to  and  30  feet  distant  northerly  from  the  top  face  of  the 
northerly  sea-wall  of  said  corporation  as  the  same  is  now  authorized  to  be  bnilt,  nn- 
til  the  said  straight  line  intersects  the  olisterly  side  line  of  Elm  street  extended  north- 
easterly ;  thence  southerly  along  said  line  of  Elm  street  to  the  bulkhead  line. 

Said  pier-head  line  coincides  with  the  line  established  by  the  State  in  chapter  272 
of  the  acts  of  IH85. 

The  pier-head  line  on  the  north  side  of  the  South  Channel  is  parallel  to  the  bulk- 
head lino  and  35  feet  outside  of  it,  as  established  by  the  State  in  chapter  19  of  the 
acte  of  18.''»9. 

Chelsea  side  of  Mystic  River  and  Chelse-a  Cre-ekf  heitveen  Chehea  Bridge  and  Meridian 
Street  Bridge— Pier  and  bulkhead  lin^s, — The  pier-head  line  coincides  with  the  line 
established  by  the  State  in  chapter  344  of  the  acts  of  1887,  and  is  as  follows:  Begin- 
at  a  point  on  the  southeasterly  side  of  Chelsea  Bridge  at  the  southeasterly  comer  of  the 
solid  portion  of  said  bridge,  as  now  built,  at  the  Chelsea  end  thereof;  thence  running 
southeasterly  down  Mystic  River,  making  an  angle  of  73^  6Haken  from  asonthwesterlv 
to  a  southeasterly  direction  with  the  southerly  side  of  said  bridge,  and  passing  through 
the  southwesterly  corner  of  Black's  Wharf,  697.57  feet  to  a  point  at  or  near  the  angle  of 
junction  of  Chelsea  Creek  with  Mystic  River ;  thence  turning  78°  58'  11'' to  the  east  and 
north  and  running  northcast.erly  up  Chelsea  Creek,  passing  through  the  southeasterly 
corners  of  Gerrish's  Wharf  and  Bisbee's  Wharf,  1,496.03  feet  to  a  point  on  the  westerly 
side  of  Meridian  Street  Bridge,  marked  by  an  iron  plate  and  copper  tack,  and  distant 
2^3.3  feet  southerly  from  the  abutment  of  said  bridge  at  the  Chelsea  end  thereof. 

The  bulkhead  line  is  parallel  to  and  300  feet  within  the  pier-head  line. 

North  side  of  Mystic  River j  between  Chelsea  Bridge  and  Boston  arid  Maine  Railroad  Bridge 
— Pier  and  bullhead  lines. — Beginning  at  a  point  where  a  line  drawn  on  the  north  side 
of  the  channel  parallel  to  and  1,200  feet  distant  from  the  bulkhead  line  on  the  south 
side  of  the  channel  intersects  the  westerly  line  of  the  north  abutment  of  Chelsea 
Bridgt*,  marked  M  on  Boston  Harbor  Line  Board  Sheet  **  J/'  the  pier-head  line  runs 
westerly  in  said  j)arnllel  lino  2,000  feet  to  a  point  marked  N.  Beginning  again  at  a 
point  marked  O  in  said  parallel  line,  at  the  point  of  its  intersection  with  the  easterly 
line  of  Elm  street  produced  across  the  river  and.  running  westerly  in  said  parallel 
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line  2,475  feet,  to  a  point  marked  P ;  thence  in  the  arc  of  a  circle  carving  west  and 
uorth,  and  tangent  to  said  line  at  said  point  P,  with  a  radins  of  1,600  feet,  to  its  in- 
tersection with  the  westerly  line  of  the  Maiden  Bridge  ahntroent ;  thence  north- 
westerly in  a  straight  line  to  a  point  at  the  mouth  of  the  Maiden  River  marked  Q, 
said  point  bein^  710  feet  from  the  easterly  side  of  the  Boston  and  Maine  Railroad 
Bridge,  measuring  at  right  angles  thereto  from  a  point  570  feet  northerly  of  the  south 
end  of  the  north  abutment  of  said  bridge. 

The  bulkhead  line  is  coincident  with  tue  pier-head  line  between  the  points  M  and 
N.  Between  Island  End  and  Maiden  Rivers  the  bulkhead  line  is  600  feet  within  and 
parallel  to  the  pier-head  line,  terminating  in  Island  End  River  in  the  northeasterly 
line  of  Elm  street  produced  northerly,  and  in  Maiden  River  in  the  line  hereafter  de- 
scribed for  the  left  bank  of  that  river. 

The  harbor  lines  upon  the  north  side  of  the  river,  established  by  the  State  in  chap- 
ter 293  of  the  acts  of  1856,  and  chapter  302  of  the  acts  of  1874,  are  indicated  upon 
sheet  J. 

South  aide  of  Mystio  River^  above  (he  Boston  and  Alaine  Railroad  Bridge— Bulkhead 
andpieir-head  lines, — Beginning  at  the  northeast  comer  of  the  south  abutment  of  the 
Boston  and  ^aine  Railroad  Bridge,  the  bulkhead  and  pier-head  lines  are  coincident 
and  follow  the  north  face  of  said  abutment  to  the  west  comer  thereof;  thence  running 
southerly  along  the  westerly  face  of  the  said  abutment,  a  distance  of  700  feet ;  thence 
continue  northwesterly  1,200  feet  on  a  line  which  if  prolonged  would  pass  throucfh 
the  northeasterly  corner  of  the  south  abutment  of  the  Middlesex  Avenue  Bridge; 
thence  turning  westerli^  through  an  angle  of  135^  measured  from  a  southeasterly  to 
a  southwesterly  direction,  continue  in  a  straight  line  for  a  distance  of  300  feet; 
thence  turning  northwesterly  continue  in  a  straight  line  to  the  northeasterly  corner 
of  the  south  abutment  of  Middlesex  Avenue  Bridge ;  thence  along  the  northerly  face 
of  said  abutment  to  the  northwest  corner  thereof;  thence  by  an  angle  of  62^  with 
the  west  face  o^  Middlesex  Avenue  Bridge  continue  northwesterly  in  a  straight  line 
for  a  distance  of  525  feet ;  thence  by  the  arc  of  a  circle  with  a  radius  of  510  feet  tan- 
gent thereto  measuring  about  64^  30'  from  an  easterly  to  a  westerly  direction,  and  by 
a  tangent  which  extended  would  strike  the  southerly  line  of  Mystic  avenue  at  a 
point  1,420  feet  westerly  of  the  southwest  corner  of  Mystic  avenue  and  Taylor  street, 
to  a  point  250  feet  northeasterly  from  the  south  side  of  Mystic  avenue,  measured 
along  said  tangeut ;  thence  northwesterly  by  a  straight  line  making  an  angle  of  40^ 
with  said  tangent,  to  the  line  of  the  northerly  side  of  Mystic  avenue,  at  a  point 
marked  X.  % 

North  Hde  of  Mystic  River,  above  Boston  and  Maine  Railroad  Bridge  Bulkhead  and  pier- 
head lines, — Beginning  at  the  easterly  corner  of  the  north  abutment  of  the  Boston  and 
Maine  Railroad  Bridge,  the  bulkhead  and  pier-head  lines  are  coincident  and  follow 
the  southerly  face  of  said  abutment  to  the  southwest  comer  thereof;  thence  the 
westerly  face  of  the  said  abutment  for  a  distance  of  400  feet ;  thence  northwesterly  by 
a  straight  line  making  an  angle  of  40^  with  said  liue  and  said  abutment,  a  distance 
of  450  reet ;  thence  northwesterly  by  a.  straight  line  which  prolonged  would  strike  the 
easterly  side  of  Middlesex  Avenue  Bridge  at  a  point  290  feet  northerly  of  the  end  of 
the  draw  opening  on  the  north  side,  a  distance  of  1,000  feet;  thence  northwesterly  to 
a  point  in  the  westerly  side  of  Middlesex  Avenue  Bridge  425  feet  distiiut  from  the 
aonth  westerly  end  of  the  draw  opening  in  the  north  side;  thence  turning  westerly 
and  southerly  by  the  arc  of  a  circle  of  1,915  feet  radius  (the  center  of  «aid  circle  being 
in  the  west  face  of  Middlesex  Avenue  Bridge  prolonged),  through  about  45^ ;  thence 
southwesterly  by  a  tangent  to  said  arc  which  prolonged  would  strike  the  southerly 
side  of  M^'stic  Avenue  prolonged  at  a  point  1,725  feet  westerly  of  the  southwest  corner  . 
of  Mystic  avenue  and  Taylor  street  to  a  point  560  feet  from  its  intersection  with  the 
south  side  of  Mystic  avenue  measured  in  said  tangent;  thence  by  the  arc  of  a  circle 
turning  from  a  southeasterly  to  a  southwesterly  direction  and  tanp^ent  tosaid  last  tan- 
gent line  with  a  radins  of  340  feet  to  a  line  tangent  thereto,  and  275  feet  distant  from 
and  parallel  to  Mystic  aVenue  at  a  point  marked  Y. 

Above  the  points  X  and  Y  the  lines  are  coincident  and  follow  the  meanderings  of 
the  river  with  a  variable  distance  apart  as  indicated  upon  Harbor  Line  Board  Sheet 
L,  t-o  the  Medford  Street  Bridge  in  the  town  of  Medford. 

The  State  has  established  no  lines  on  the  river  above  the  Boston  and  Maine  Rail- 
road Bridge. 

DESCRIPTION  OF  HARBOR  LINES  FOR  MALDEN  RIVER,  BETWEEN  THE  MOUTH  OF  THE 
RIVER  AND  THE  DAM  IN  MALDEN,  WHICH  ARE  RECOMMENDED  FOR  THE  APPROVAL 
AND  ADOPTION  OF  THE  SECRETARY  OF  WAR  BT  THE  HARBOR  UNE  BOARD  FOR  BOS- 
TON HARBOR,  CONSTITUTED  BT  SPECIAL  ORDER  NO.  38,  HEADQUARTERS  CORPS  OF 
SNQINBBRS,  AUGUST  13,  1888,  IN  ITS  REPORT  DATED  MAY  23,  1890. 

Maldm  River— Pierhead  and  bulkhe^id  {ine«.— Beginning  at  the  point  Q  in  the  pier- 
be»d  line  on  the  uorth  side  of  Mystic  River,  the  pier-head  line  runs  in  the  arc  of  a 
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circle  of  a  radias  of  600  feet  tbrongh  69^,  toroiDg  in  a  Dort-lierly  directioD  ;  thence  by 
a  tangent  to  tbiB  arc  to  an  intersection  with  the  balkhead  line  on  the  north  aide  of 
Mystic  River  prolonged  northwesterly,  which  point  is  marked  R. 

Beginning  again  at  the  southeasterly  comer  of  the  north  abutment  of  the  Boston  and 
Maine  RailroM  Bridge,  the  pier  and  bulkbead  lines  are  coincident  and  follow  the 
easterly  side  of  said  bridge  abntmenc,  a  distance  of  570  feet;  thence  in  a  straight 
line  to  a  point  easterly  of  and  170  feet  distant  from  the  easterly  rail  of  the  Boston 
and  Maine  Railroad  measured  at  right  angles  thereto  from  a  point  on  said  rail  1,010 
feet  north  of  the  south  end  of  the  north  abutment  9f  said  railroad  company's  bridge; 
thence  runs  more  easterly  in  a  straight  line  to  a  point  460  feet  distant  from  the  east- 
erly rail  of  the  Boston  and  Maine  Railroad,  measured  at  right  ancles  thereto  from  a 
point  on  said  rail  1,355  feet  north  of  the  south  end  of  the  north  abutment  of  said 
railroad  company's  bridge ;  thence  runs  still  more  easterly  to  a  point  615  feet  distant 
from  the  easterly  rail  of  the  Boston  and  Maine  Railroad,  measured  at  right  angles 
thereto  from  a  point  on  said  rail  1,615  feet  north  of  the  south  end  of  the  north  abut- 
ment of  said  railroad  company's  bridge,  which  point  is  marked  8. 

The  distance  between  the  points  R  and  8  is  about  400  feet.  Above  these  points  the 
bulkhead  lines  follow  the  meauderings  of  the  river  and  converge  gradually  to  a  dis- 
tance apart  of  150  feet  opposite  the  switch  of  the  Medford  branch  of  the  Boston  and 
Maine  Railroad ;  thence  iu  a  distance  of  about  600  feet  they  approach  to  100  feet  of 
each  other  and  preserve  tbis  distance  apart  of  100  feet  to  a  point  about  20G  feet  below 
the  second  bridge  near  the  rubber  works;  thence  they  converge  to  a  distance  apart 
of  50  feet  at  saia  bridge. 

Above  the  points  R  and  8,  pile  structures  may  be  authorized  to  extend  beyond  the 
bulkhead  liues  to  the  line  of  mean  low  water. 

The  8tate  has  established  no  lines  for  this  river. 

PB8CBIPTI0N  OF  HARBOR  IINE8  FOR  ISLAND  END  RIVER  WHICH  ARE  RSCOMMBNDED 
FOR  THE  APPROVAL  AND  APOPTION  OF  THE  SECRETARY  OF  WAR  BT  THE  HARBOR 
LINE  BOARD  OF  BOSTON  HARBOR,  CONSTITUTED  BY  SPECIAL  ORDER  NO.  36,  HEAD- 
QUARTERS qORPS  OF   ENGINEERS,    AUGUST  13,   1888,  IN    ITS    REPORT    DATED  MAY 

23,  1890. 

Island  End  River, — Pier-head  and  bulkhead  lines. ^Begmnmg  at  the  point  0  in  the 
pier- head  line  on  the  north  side  of  Mystic  River,  the  bulkhead  line  runs  northerly 
in  the  line  of  the  easterly  side  of  Elm  street  {)rod need  across  the  Mystic  River  to  its 
intersection  with  the  bulkhead  line  at  the  point  marked  X  on  the  north  side  of  Mystic 
River;  thence  turning  easterly  by  an  angle  of  10^  measured  from  a  northeasterly  to 
an  easterly  direction  from  the  line  of  Elm  street  produced,  it  continues  straight  till  it 
intersects  the  line  of  the  northeasterly  side  of  Beachcm  street  produced  southeasterly 
at  the  point  marked  Y ;  thence  in  a  straight  lino  to  the  point  marked  Z,  which  point 
is  500  feet  distant  from  the  northwesterly  face  of  the  powder  magazine  ou  the  oppo- 
site side  of  the  river,  measured  in  the  line  of  the  northeasterly  side  of  the  powder- 
magazine  wharf. 

Beginning  again  at  the  point  N  in  the  harbor  line  on  the  north  side  of  Mystic  River, 
the  bulkhead  line  runs  northwesterly  at  an  angle  of  1*^^  with  the  lineM-N,  measured 
in  a  northerly  and  westerly  direction,  a  distance  of  about  430  feet;  thence  turning  at 
an  angle  of  119^  measured  from  a  southeasterly  to  a  northeasterly  direction,  it  contin- 
ues northeasterly  about  6*25  feet  till  it  intersects  a  line  drawn  parallel  to  the  line  Y-Z 
on  the  opposite  side  of  the  river,  from  a  point  in  the  northerly  side  of  the  powder  maga- 
zine wharf  100  feet  distant  from  the  westerly  face  of  thia  powder  magazine. 

Above  the  powder-magazine  wharf  the  bulkhead  lines  follow  the  meauderings  of 
the  river  gradually  converging  to  a  distanceapart  of  300  feet  Just  below  the  fork  of  the 
river ;  thence  the  lines  preserve  a  distance  apart  of  200  feet  in  the  main  river  up  to 
the  solid  dike,  and  in  the  branch  a  distance  apart  of  100  feet  up  to  the  mill-dam. 

The  lines  thus  described  are  bulkhead  lines  between  which  no  solid  filling  shall  be 
hereafter  permitted,  but  pile  wharves  may  be  authorized  to  extend  to  the  mean  low- 
water  line. 

The  State  has  established  no  lines  for  this  river. 

DESCRIPTION  OF  THE  PIER-HEAD  AND  BULKHEAD  LINES  FOR  CHELSEA  CREBE,  WHICH 
ARE  RECOMMENDED  FOR  THE  APPROVAL  AND  ADOPTION  OP  THE  SECRETARY  OF 
WAR  BY  THE  HARBOR  LINE  BOARD  FOR  BOSTON  HARBOR,  COHBTITUTED  BY  SPECIAL 
ORDER  NO.  38,  HEADQUARTERS  CORPS  OF  ENGINEERS,  AUGUST  13,  1888,  IN  ITS  RE- 
PORT DATED  MAY  23,  1890, 

East  Boston  side  of  Chelsea  Creek,  between  Meridian  Street  Bridge  and  Chelsea  Street 
Bridge'-Pierhead  and  bulkhead  ?ine«.— Beginning  at  the  point  A  of  the  pier-head  line 
in  the  westerly  face  of  Meridian  Street  Bridge,  adopted  by  the  Secretary  of  War  July 
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2^1  1889,  the  pier-iiead  lioo  runs  southeasterly  to  a  point  945  feet  northerly  of  Condor 
street  measured  on  n  line  at  right  angles  thereto  from  a  point  in  the  northerly  line 
of  said  street  840  feet  east  of  its  intersection  with  the  easterly  line  of  Meridian  street; 
tbence  continues  southeasterly  to  the  northwest  corner  of  the  Glendon  Rolling  Mills 
Wharf:  thence  sourheasterly  along  the  face  of  said  whar^  to  the  northeast  corner 
thereof;  theoce  easterly  about  460  feet  to  a  point  marked  H,  situated  814  feet  from 
the  northerly  side  of  Eagle  street,  measuring  northerly,  and  at  ri^ht  angles  thereto, 
from  a  point  in  said  side  of  said  street  460  feet  westerly,  from  the  intersection  there- 
with of  the  westerly  side  of  Chelsea  street;  thenoe  northeasterly  about  415  feet  to  a 
point  marked  I,  situate  685  feet  from  the  westerly  side  of  Chelsea  street,  measuring 
northwesterly,  and  at  right  angles  thereto^  from  a  point  in  said  aide  of  said  street^ 
605  feet  northerly  from  the  intersection  therewith  of  the  northerly  side  of  Eagle  street ; 
thenoe  northeasterly  again,  about  1,015  feet,  to  a  point  marked  K,  on  the  west  side  of 
Chelsea  Free  Bridge. said  point  being  158  feet  northerly  from  the  face  of  the  south 
abutment  of  said  bridge. 

This  line  varies  slightly  from  the  line  established  by  the  State  in  chapter  204,  acts 
of  1849,  and  delineat^l  upon  the  chart. 

The  bulkhead  line  commences  at  the  termination  of  the  bulkhead  line  in  the  west 
face  of  Meridian  Street  Bridge,  adopted  by  the  Secretary  of  War,  July  27,  1889,  and 
runs  northerly  to  a  point  in  the  west  face  of  said  Meridian  Street  Bridge,  distant  515 
feet  from  the  north  side  of  Condor  street ;  thence  easterly  to  a  point  500  feet  north- 
erly of  Condor  street,  measured  on  a  line  at  right  angles  thereto  from  a  point  in 
the  northerly  line  of  said  street  840  feet  east  of  its  intersection  with  the  easterly  line 
of  Meridian  street ;  thence  oontinues  southeasterly  to  the  intersection  of  the  northerly 
line  of  Cohdor  street  with  the  easterly  line  of  Knox  street;  thence  easterly  in  the  line 
of  the  northerly  side  of  Condor  street  produced  easterly  about  1,0*38  feet  to  the 
westerly  facaof  the  East  Boston  Gas  Company's  solid  wharf;  thence  northeasterly 
about  640  leet  to  a  point  275  feet  northwesterly  of  the  northwesterly  side  of  Chelsea 
street,  measured  on  a  line  at  right  angles  thereto  from  a  point  S30  feet  northeasterly 
from  the  intersection  of  said  side  of  said  street  with  the  northerly  side  of  Eagle  street ; 
thence  northeasterly  about  820  feet  to  a  point  120  feet  southeasterly  from  the  face  of 
the  south  abutmvut  of  the  Chelsea  Street  Bridge,  measured  in  the  line  of  the  southwest- 
erly face  of  the  bridge;  thence  to  the  point  K  iu  the  pier-head  line. 

CMsea  side  of  UheUea  Creek^  between  Meridian  Street  Bridge  and  Chelsea  Street 
Bridge, — Pier-head  and  bulkhead  lilies, — The  pier- head  line  coincides  with  the  line  es- 
tablisheil  by  the  State  in  chapter  204  of  the  acts  of  1849,  with  a  slight  variation  pear 
its  termination  in  Meridian  Street  Bridge,  and  is  as  follows : 

Commeucing  at  a  point  on  the  west  side  of  Chelsea  Free  Bridge,  situated  202  feet 
southerly  from  the  intersection  of  the  same  with  the  southerly  line  of  Marginal  street, 
in  the  town  of  Chelsea,  said  point  being  marked  L  on  the  plan ;  thence  running 
southwesterly  about  955  feet  to  a  point  marked  M,  situate  306  feet  from  the  south  line 
of  Marginal  street,  measuring  southerly  and  at  right  angles  thereto,  from  a  point  in 
said  side  of  said  street,  15  feet  easterly  from  the  hrst  bend  therein,  west  of  Chelsea 
Free  Bridge,  aforesaid;  thence  again,  southwesterly,  about  317  feet  to  a  point  marked 
N,  situate  394  feet  from  the  southerly  side  of  Marginal  street,  metisuriug  southerly 
and  at  right  angles  thereto,  from  a  point  in  said  side  of  said  street  60  feet  westerly 
from  the  afore-mentioned  bend  therein  ;  thence  westerUr,  about  386  feet,  to  a  point 
marked  O,  situate  455  feet  from  the  southerly  side  of^^  Marginal  street,  measuring 
southerly,  and  at  right  angles  theret<o,  from  a  point  in  said  side  of  saidstreet,  440  feet 
westerly  from  the  aSore-nieutioued  bend  therein;  thenoe  again,  westerly,  about  210 
feet  to  a  point  marked  P,  being  the  southwesterly  corner  of  the  Glendon  Rolling  Mills 
Company's  pier  on  the  Chelsea  Flats,  situate  in  the  division  line  of  the  Wiunisimmet 
Company's  water  lots,  numbered  21  and  22,  aud  465  feet  from  the  southerly  side  of 
Marginal  street,  measuring  southerly  and  at  right  angles  thereto;  thence  again,  west- 
erly, about  1,330  feet  to  a  point  marked  Q,  situate  iu  the  division  line  between  Austin 
and  Carrnth's  wharves,  and  248  feet  from  the  southerly  side  of  Marginal  street,  meas- 
uring soatherlv  and  at  right  angles  thereto ;  thenoe  again,  wcsteny,  about  740  feet 
to  a  point  marked  R,  situate  in  the  line  of  the  southerly  side  of  Hawes'  Wharf  contin- 
ued and<KK)  feet  from  the  southerly  side  of  Marginal  street,  measuring  southerly  and 
at  right  angles  thereto ;  thence  again,  westerly,  about  640  feet  to  a  point  in  the  west- 
erly side  ofMeridian  Street  Bridge  marked  by  an  iron  plate  and  copper  tack,  aud  dis- 
tant 23.3  feet  southerly  from  the  abutment  of  said  bridge  at  the  Chelsea  end  thereof. 

The  bulkhead  line  is  in  rear  of  the  pier-head  line  and  follows  the  southeascerly  side 
of  Marginal  street,  from  Chelsea  street  to  the  corner  of  Pearl  and  Williams  streets. 

Chelsea  side  oj  Chelsea  Creek,  above  Chelsea  Street  Bridge. — Pier-head  and  bMhead 
lines, — Beginning  at  a  point  in  the  easterly  side  of  Eastern  avenue,  at  its  intersec- 
tion with  the  stone  wharf  on  the  southerly  side  of  Bass  Creek,  the  pier-head  line 
follows  the  northerly  face  of  said  stone  wharf  and  its  prolongation  easterly  for  a 
distance  of  560  feet ;  thence  by  an  arc  of  a  circle  of  400  feet  radius,  turning  easterly 
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and  southerly  aud  by  a  tangent  to  said  arc,  to  the  point  L  of  the  pier-head  line  in  the 
westerly  face  of  Chelsea  Street  Bridge,  previously  described. 

^ginnkig  again  at  t)ie  point  in  the  easterly  side  of  Ertstern  avenue^above  described, 
the  pier-head  Tine  follows  the  easterly  side  of  said  avenue  northerly  a  distauce  of 
80  feet ;  thence  turns  easterly  and  runs  parallel  to  the  line  on  the  southerly  side  of 
Bass  Creek  till  it  intersects  with  the  westerly  side  of  Marginal  street;  thence  torn- 
lug  easterly  and  northerly  by  the  arc  of  a  circle  of  530  feet  and  a  tangent  thereto  to 
a  point  in  the  south  side  of  Willonghby  street  extended  easterly  530  feet  from  the 
southwest  comer  of  Willonghby  and  Mariginal  streets;  thence  to  a  point  in  the 
'north  side  of  Dana  street  extended  easterly  800  feet  from  the  east  side  of  Marginal 
street ;  thence  to  a  point  in  the  north  side  of  Bancroft  street  extended  easterly  900 
feet  from  the  east  side  of  Marginal  street ;  thence^  a  point  580  feet  southeasterly 
from  the  east  side  of  the  abutment  of  the  Eastern  Railroad  Bridge  over  Chelsea  Creek, 
measuring  in  a  line  perpendicular  thereto,  at  a  point  50  feet  southwest  from  the 
northeast  corner  of  said  abutment ;  thence  by  the  arc  of  a  circle  of  200  feet  radius, 
turning  northerly  and  westerly  through  an  angle  of  about  141^ ;  thence  in  a  tangent 
to  said  circle  to  the  point  50  feet  southwest  of  the  abutment  above  referred  to ;  thence 
to  the  northeast  corner  of  said  abutment ;  thence  along  the  face  qf  the  abutment  to 
the  northwest  comer;  thence  in  a  straight  line,  making  an  an^le  of  65  degrees  with 
the  west<ern  face  of  said  abutment,  to  the  dam  of  Slade^  tide-mill. 

Bulkhtad  line. — Beginning  at  the  intersection  of  the  south  side  of  Marginal  street 
with  the  west  side  of  Chelsea  Street  Bridge,  the  line  follows  the  southerly  side  of  said 
.  Marginal  street  and  its  prolongation  northeasterly  to  the  easterly  side  of  the  Grand 
Junction  Railroad  Bridge ;  thence  northeasterly  by  line  parallel  to  the  pier-head  line 
about  970  feet,  and  by  an  arc  of  a  circle  of  325  feet  radius,  turning  westerly  to  an  inter- 
section with  the  pier-head  line  on  the  south  side  of  Bass  Creek ;  thence  it  is  coincident 
with  the  pier-head  line  to  and  along  the  easterly  side  of  Eastern  avenue  and  the 
northerly  side  of  Bass  Creek  to  the  west  side  of  Marginal  street ;  thence  the  bulk- 
head line  turns  easterly  and  northerly  by  the  arc  of  a  circle  of  315  feet  radius  and  a 
tangent  thereto  to  a  point  in  the  side  of  Willonghby  street  produced  e:iAterly,  distant 
210  feet  from  the  west  side  of  Marginal  street ;  thence  by  a  straight  lino  to  the  north 
side  of  Dana  street  470  feet  easterly  from  the  east  side  of  Marginal  street ;  thence  to 
a  point  in  the  south  side  of  Louis  street  615  feet  easterly  from  the  east  side  of  Mar- 
ginal street ;  thence  follows  the  southerly  side  of  Louis  street  prolonged  t<»  its  inter- 
section with  the  pier-head  line ;  thence  the  bulkhead  line  is  coincident  with  the  pier- 
head line  to  Slade's  mill-dam. 

Easterly  8ide  of  Chelsea  Creek^  above  Chelsea  Street  Bridge. — Pier-head  and  bulkhead 
lines. — Beginning  at  the  point  K  of  the  pier-head  line  in  the  westerly  side  of  Chelsea 
Street  Bridge,  before  described,  the  pier-head  and  bulkhead  lines  are  coincident,  and 
follow  the  high- water  lines  aud  the  westerly  side  of  the  railroad  embankment  and 
trestle  to  Slaue's  mill-dam,  as  delineated  on  the  chart. 

d.  EXTENSION  OF  PIER  AT  MARINE  PARK  BEYOND  ESTABLISHED 
HARBOR  LINES,  DORCHESTER  POINT,  EASTERN  END  OF  SOUTH 
BOSTON. 

United  States  Harbor-Line  Board, 

Boston,  Mass.y  January  30, 18M. 

General:  The  Harbor- Liue  Board  for  Boston  Harbor,  coustitoted 
by  Special  Orders  No.  38,  Headquarters  Corps  of  Engineers,  August  13, 

1888,  bas  the  honor  to  state  that  at  a  session  held  in  this  city  June  26, 

1889,  it  submitted  to  the  Secretary  of  War  tor  approval,  in  ^  report 
dated  July  20,  1889,  the  State  pier- head  and  bulkhead  liue  across  the 
eastern  end  of  South  Boston  at  Dorchester  Point,  which  line,  marked  A 
to  0,  was  approved  by  the  Secretary  of  War  July  27,  1889. 

^t  the  time  the  report  was  submitted  the  park  commissioners  of  the 
city  of  Boston,  under  authority  of  State  law,  were  building  an  iron  pier 
with  solid  abutment  out  into  the  harbor  in  advance  of  the  State  harbor- 
lines. 

In  a  letter  dated  January  28,  1890,  the  park  commissioners  made  an 
application  to  the  Board  that  certain  changes  be  made  in  the  approved 
harbor  lines  adjacent  to  the  iron  pier,  to  conform  to  plans  prepared  by 
them  in  connection  with  the  Mariue  Park,  of  which  the  iron  pier  is  an 
important  feature. 


APPENDIX  B — REPORT   OF  LIEUl.  COL,  MANSFIELD.         547 

The  Board  does  not  favor  any  change  in  the  harbor  linens  approved 
by  the  Secretary  of  War  July  27, 1880,  but  in  view  of  the  fact  that  the 
park  commissioueris  had  been  authorized  by  the  legislature  of  Massa- 
chusetts to  extend  their  structures  beyond  the  State  harbor  line,  subse- 
quently adopted  by  the  Secretary  of  War,  and  that  the  [tier  in  question 
has  been  nearly  completed,  the  Board  respectfully  recommends  that  tlie 
Secretary  of  War  authorize  the  park  commissiouors  to  extend  it  as  far 
as  shown  upon  the  inclosed  chart. 
Respectfully  submitted, 

Henry  L.  Abbot, 
Colonel  of  Engineersy  Bvt.  Brig.  Oen,,  U.  8.  A. 

G.  L.  Gillespie, 
Lieut  Colonel  of  Ungineers. 

S.  M.  Mansfield, 
Lieut,  Colonel  of  JEngineers. 

W.  B.  LlTERMORB, 

Major  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineersy  U.S.  A, 

[First  iodonement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
February  3,  1890. 

EespectfuUy  submitted  to  the  Secretary  of  War. 

In  a  report  dated  July  20,  1889,  the  Harbor-Line  Board  for  Boston 
Harbor  submitted  for  approval  the  State  pier-head  and  bulkhead  line 
across  the  eastern  end  of  South  Boston  at  Dorchester  Point,  which  line 
was  approved  by  the  Secretary  of  War  July  27,  1889. 

It  appears  that  at  the  time  the  report  was  submitted  the  park  commis- 
sioners of  the  city  of  Boston,  under  authority  of  State  law,  were  build- 
ing an  iron  pier  out  into  the  harbor  in  advance  of  the  State  harbor-lines, 
and  they  have  requested  of  the  Harbor-Line  Board  that  certain  changes 
be  made  in  the  approved  harbor  lines  adjacent  to  the  iron  pier,  to  con- 
form to  plans  prepared  by  them  in  connection  with  the  Marine  Park,  of 
which  the  iron  pier  is  an  important  feature. 

The  Board  does  not  favor  any  change  in  the  harbor  lines  already  ap- 
proved, but  recommends,  in  view  of  the  fact  that  the  park  commission- 
ers had  been  authorized  by  the  legislature  of  Massachusetts  to  extend 
their  structure  beyond  the  lines  subsequently  adopted,  and  that  the 
pier  in  question  has  been  nearly  completed,  that  the  Secretary  of  War 
authorize  the  park  commissioners  to  extend  it  as  far  as  shown  upon 
the  inclosed  chart. 

The  views  and  recommendations  of  the  Board  are  concurred  in  by  me. 

Thos.  Lincoln  Casey, 
Brig,  Oen.^  Chief  of  Engineers. 

,    [The  chart  showing  the  pier  extension  desired  by  the  park  commis- 
sioners was  approved  by  the  Secretary  of  War  February  4,  1890.] 

e.  B;tTENSION   OP  SOLID  FILLING,  BEYOND  THE  ESTABLISHED  BULK- 
HEAD LINES,  AT  SIMPSON'S  DUY  DOCK,  NO.  1,  BOSTON  HARBOR. 

Boston,  April  16,  1890. 

The  Simpson  Dry  Dock  Company,  of  Boston,  Mass.,  respectfully 
lepresents  that  it  is  the  owner  of  three  dry  docks  bounding  oa  fil^t^w^V 
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street  in  East  Boston ;  that  the  westerly  and  larger  of  said  dry  dooks 
(marked  Dry  Dock  No.  1  upon  the  plan  filed  herewith)  is  365  feet  long, 
and  when  built  was  capable  of  receiving  the  largest  vessels  which  were 
then  accustomed  to  come  into  Boston  Harbor ;  that  by  reason  of  the 
increase  in  size  of  many  of  the  vessels  running  regularly  into  the  port 
of  Boston,  said  dry  dock  is  no  longer  large  enough  to  receive  many  of 
said  vessels  in  case  they  are  in  need  of  repairs,  and  that  there  is  in 
Boston  Harbor  no  dry  dock  besides  those  of  said  company  of  any  con- 
siderable size. 

Said  company  further  represents  that  it  is  desirous  of  enlarging  its 
said  dry  dock,  and  that  in  order  to  do  so  it  will  be  necessary  for  it  to 
extend  the  existing  solid  filling  on  either  side  thereof  in  a  southerly 
direction,  and  that  the  present  solid  filling  is  already  south  of  the  bulk- 
head line  established  as  the  line  beyond  which  no  solid  filling  is  in  the 
future  allowed,  except  with  the  permission  of  the  Secretary  of  War ; 
that  if  the  company  is  allowed  to  extend.said  solid  filling  in  a  southerly 
direction,  as  herein  requested,  it  will,  when  completed,  be  some  65 
or  more  feet  within  and  northerly  of  the  harbor-line  to  which  pile 
structures  may  be  built. 

Said  Simpson  Dry  Dock  Company,  therefore,  respectfully  requests 
that  it  may  be  authorized  by  the  Secretary  of  War  to  extend  the  present 
solid  filling  on  either  side  of  its  westerly  dry  dock  (marked  Dry  Dock 
No.  1  on  said  plan)  in  a  southerly  direction  for  a  distance  not  exceeding 
100  feet,  the  spaces  so  to  be  filled  not  to  exceed  40  feet  iu  width. 

The  spaces  which  the  company  desires  to  fill  solidly  are  shown  on  the 
plan  which  is  filed  herewith,  and  are  indicated  in  red. 

Simpson's  P.  Dry  Dock  Company, 

By  Edward  Wbitnry^  President 
Nathan  Crowell,  Treasurer. 

To  the  Honorable  Bedfibld  Pbootob, 

Secretary  of  War. 

[Second  iBdoraement.j 

Office  Chief  of  Engineers, 

U.  S.  Army, 
April  19, 1890. 

Bespectfnlly  referred  to  the  Board  of  Engineers,  constituted  by  orders 
from  this  office  to  consider  the  matter  of  the  harbor Jines  of  the  port  of 
Boston,  Mass.,  for  report. 

By  command  of  Brig.  Gen.  Casey. 

H.  M.  Adams, 

Major  Corps  of  Engineers. 

[TMrd  IndonementJ 

U.  S.  Harbor- Line  Board, 
BostoHj  Ma^s.y  April  22, 1890. 

Bespectfnlly  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 
The  Harbor-Line  Board,  at  its  session  to  day,  considered  the  within 
matter  and  recommend  that  authority  be  granted  the  Simpson  Patent 
Dry  Dock  Company  to  extend  the  solid  filling  of  its  Dock  No.  1^  in 
accordance  with  the  application  and  the  accompanying  tracing. 

Henry  L.  Abbot, 
Colonel  of  Engineers^ 
BvL'  Brig.  Qen.  U.  8.  A., 
President  of  the  Board, 
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[Fourth  Indorsement.] 

Office  Chief  of  Engineers^ 

U.  S.  Akmt, 
April  24, 1890. 
B^epectfally  returned  to  the  Secretary  of  War. 
Tke  Simpson  Dry  Dock  Company,  of  Boston,  Mas6.,  requests  permis- 
sion to  extend  the  present  solid  filling  on  either  side  of  its  westerly  dry 
dock  (marked  Dock  No.  1  on  accompanying  tracing)  in  a  southerly  direc- 
tion for  a  distance  not  exceeding  100  feet. 

This  application  was  referred  to  the  Harbor-Line  Board  for  Boston 
Harbor,  and  its  favorable  report  is  given  in  the  third  indorsement. 
I  concur  in  the  views  of  the  Board. 

Thos.  Lincoln  Casey, 
Brig.  Oen.  Chief  of  Engineers. 

[Fifth  indorsement] 

War  Department, 
ApHl  26, 1890. 
The  recommendation  of  the  Harbor-Line  Board,  as  concurred  in  by 
the  Chief  of  Engineers,  is  approved. 

Redfielb  Proctor. 
Seoretury  of  War. 


LETTER  OF  A.  W.  BEARD,  COLLECTOR  OF  THE  PORT  OF  BOSTON. 

Boston,  Mass.,  April  16, 1890. , 

Dear  Sir  :  The  Biropson  Dry  Dock  Company  have  shown  me  their  petition  asklnf; 
for  leave  to  extend  the  solid  Ailing  of  their  dock,  in  order  to  increase  the  size  bf  the 
same.  There  is  no  d  y  dock  of  any  considerable  size  in  Boston  except  those  belong- 
ing to  the  Simpson  Dry  Dock  Company,  and  their  largest  one  is  too  small  to  accom- 
modate many  of  the  Hteam-shin»  belonging  to  the  trans- Atlantic  lines  running  to  this 
port.  It  seems  to  me  extremely  desirable  that  there  shonld  be  here  some  dry  dock 
of  snfiBcient  size  for  that  purpose,  and  I  therefore  deem  it  for  the  interests  of  tne  port 
and  recommend  that  the  petition  of  the  company  be  granted. 
Yonrs,  respectfully, 

A.  W.  Beard, 
Collector  of  the  Port, 
To  the  Hon.  Redfield  pROcroR, 

Secretary  of  War, 


letter  op  the  harbor  and  land  commissioners  of  massachusetts. 

Harbor  and  Land  Commissioners'  Office, 

Boston,  ApHl  17,  1890. 

The  application  of  the  Simpson  Patent  Dry  Dock  Company,  with  accompanying 
plan  (botii'of  which  are  dated  April  16, 1890),  for  permission  to  extend  the  solid  piers 
on  each  side  of  its  Dry  Dock  No,  1,  as  sliown  in  rea  on  said  plan,  have  been  submitted 
to,  and  have  the  approval  of  this  Board. 

No  additional  obstruction  would  be  caused  thereby  to  the  general  navigation  of 
the  harbor,  and  the  displacement  by  solid  fllliuff  is  inconsiderable  as  compared  with 
the  advantage  to  commerce  of  having  a  dry  dock  large  enough  to  receive  the  longest 
steamers  and  veesels  coming  to  the  harbor  of  Boston. 
Respectfully  submitted. 

John  E.  Sanford, 
John  I.  Baker, 
Chas.  H.  Howland, 
Harbor  and  Land  CommUBianmre, 
To  tlM  Honorable  the  Secrstart  of  Wax. 


APPENDIX   C. 


IMPROVEMENT  OF  HARBORS  AND  RIVERS  ON  THE  SOUTHERN  COAST 
OF  MASSACHUSETTS  AND  IN  RHODE  ISLAND  AND  CONNECTICUT, 


REPORT  OF  MAJOR  WILLIAM  R.  LIVERMOEE,  CORPS  OF  ENOiyEBRS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1890, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


1.  Harbor  of  Ref age  at  HyanniS)  Massa- 

chnsetts. 

2.  Harbor  of  Ref  age  at  Nantncket,  Ma9- 

sachasetts. 

3.  Vineyard  Haven    Harbor,  Maasacbn- 

HettB. 

4.  Warebffm  Harbor,  Massacbnsetts. 

5.  Now  Bedford  Harbor,  Massacbnsetts. 

6.  Taunton  River,  Massacbasetts. 

7.  Warren  River,  Rhode  Island. 

8.  Paw  tucket  River,  Rhode  Island. 

9.  Providence  River  and    Narragansett 

Bav,  Rhode  Island. 


10.  Removal  of  Oreen  Jacket  Shoal,Provi- 

dence  Harbor,  Rhode  Island. 

11.  Newport  Harbor,  Rhode  Island. 

12.  Harbor  of  Refnge   at  Block  Island. 

Rhode  Island. 

13.  Pawcatnck  River,  Rhode  Island  and 

Connecticut. 

14.  Harbor  of  Refuge  atStouington,  Con- 

necticnt. 

15.  Removing  sunken  vessels  or  craft  ob- 

structing '  or  endangering  naviga- 
tion. 


EXAMINATIONS  AND  SURVEYS. 


16.  Martha'H  Vineyard,  inner  and  outer 

harbor   at   Edgartowu,    Massachu- 
setts. 

17.  Cove    near   southeast   extremity    of 

Coaster's  Harbor  Island,  Rhode  Isl- 
and. 


18.  Coast  near  life-saving  station,  East 

Point  Judith,  Rhode  Island. 

19.  Narragansett  Bay  at  the  mouth  of 

Narrow  River,  Rhode  Island. 


Engineer  Office,  U,  8.  Army, 

Netrport,  R.  i.,  July  1,  1890. 

Oeneral  :  I  have  tbe  lionor  to  submit  herewith  annaal  reports  for 
the  year  ending  June  30,  1890,  for  river  and  harbor  works  in  my  charge. 

This  office  was  assisted  during  the  year  by  Assistant  Engineer  Ed- 
ward Parrish  and  Assistant  Engineer  John  H.  Rostock,  and  by  Assist- 
ant Engineer  Walter  C.  Simmons  from  August  13, 1881). 
Very  respectfully,  your  obedient  servant, 

W.  R.  LrVERMORIl, 

Major  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  Army. 

6&\ 
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C  X. 

HARBOR  OF  REFUGE  AT  HYANNIS,  MASSACHUSETTS. 

» 

The  harbor  of  Hyannis  lies  on  the  soath  shore  of  the  peninsalaof 
Oai>e  God,  about  15  miles  to  the  westward  of  the  heel  of  the  cape,  and 
is  au  important  harbor  of  refage. 

The  mean  rise  and  fall  of  the  tide  is  about  3f  feet. 

ORIGINAL  CONDITION. 

Before  improvement  it  was  an  open  roadstead,  exposed  to  sontherly 
storms. 

PLANS  OF  IMPROVEMENT. 

In  the  years  1827-1838  a  breakwater  of  riprap  granite,  1,170  feet  long, 
was  constructed,  covering  an  anchorage  of  about  175  acres,  the  entrance 
to  which  had  a  depth  of  about  16J  feet.  In  the  years  1852-1882  exten- 
sive repairs  were  made  in  increasing  the  width  of  its  bas&and  the  size 
of  the  stone  forming  its  sides  and  top. 

The  depth  of  water  immediately  inside  the  breakwater  being  insuffi- 
cient for  many  vessels  that  seek  the  harbor  of  refuge,  the  present  project 
for  the  improvement  of  the  harbor  published  in  the  Report  of  the  Chief 
of  Engineers  for  1885,  volume  1,  pages  560  and  619-621,  contemplates 
dredging  the  area  protected  by  the  breakwater  to  a  depth  of  15^  feet 
at  mean  low  water. 

• 

AMOUNT  EXPENDED  AND   RESULTS  TO  JUNE  30,  1889. 

The  amount  expended  on  this  work  up  to  June  30,  1889,  was 
$129,395.81.  The  breakwater  had  been  completed  according  to  the 
original  project  and  the  subsequent  plans  for  strengthening  it,  and  the 
15^  foot  anchorage  area  had  been  increased  by  about  6.9  acres. 

OPERATIONS  DURING  THE  LAST  FISCAL  TEAR. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress.  On 
account  of  the  exposed  position  of  the  dumping  ground  it  has  not  been 
the  practice  to  attempt  any  work  of  dredging  in  this  harbor  except 
during  the  summer  season.  During  the  summer  of  1889  no  plant  could 
be  obtained  for  this  work  ;  the  work,  however,  is  now  in  progress,  with 
the  dredge  Texas^  tug  Qen,  Warren,  and  two  scows,  all  belonging  to 
the  Government. 

• 

AMOUNT  EXPENDED  DURING  THE  LAST  FISCAL  YEAR  AND  RESULTS 

TO  JUNE  30,  1890. 

The  amount  expende<l  during  the  last  fiscal  year  including  liabilities 
outstanding  June  30,  1890,  was  $12,045.77  and  the  result  was  the  com- 
mencement of  the  work  of  dredging  in  the  15^-foot  anchorage  area  pro- 
tected by  the  breakwater,  and  the  purchase  of  dredging  plant  to  the 
value  of  $9,937.30. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  completion 
of  the  dredging  to  a  depth  of  15^  feet  in  the  area  limited  on  the  west  by 
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ft  line  rnnning  dae  north  from  the  weHtern  end  of  the  breakwater,  and 
on  the  north  by  a  line  running  parallel  to  the  breakwater,  and  distant 
1,500  feet  from  it,  leaving  a  berm  of  100  feet  along  its  northern  side. 

OPERATIONS  CONTEMPLATED  FOR    THE  FISCAL  YEAR    ENDING  JUNE 

30,  1891. 

The  execution  of  the  project  above  referred  to,  of  deepening  the  an- 
chorage area  inside  the  breakwater,  will  be  continued. 

Hyannis  Harbor  is  io  the  Barnstable  collection  district,  and  Barnstable  is  tbe  near- 
est port  of  entry.  The  amount  of  revenue  collected  at  Barnstable  in  the  last  fiscal 
year  was  11,139.34. 

The  main  ralne  of  the  harbor  is  for  a  harbor  of  refnge.  The  nearest  light-honse  is 
Hyanuis  Light;  the  nearest  fortification  is  the  fort  at  Clark's  Point,  New  Bedford, 
Mass. 

Money  statement, 

Jnly  1,  1889,  amount  available |13,961.77 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 $10,439.82 

July  1,  outstanding  liabilities 1,605.95 

12,045.77 

July  1, 1890,  balance  available 1,916.00 

Amount  appropriated  by  act  of  September  19, 1890 8,000.00 

Amount  available  for  fiscal  year  endi og  June  30,  1891 9, 916. 00 

(Amount  (estimated)  required  for  completion  of  existing  project 17, 662. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1892    17, 662. 00 
Submitted  incompliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMKRCIA.L  STATISTICS. 
f  ForDisbed  by  Mr.  A.  F.  Lothrop,  Hyannis,  Mast.] 

Articles. 

Importa: 

Coal 

Grain  

Lumber 

Lin.e 

Fisb 

HerohaDdise 

Bzpi»rU: 

Mercbaodise,  including  flub,  cedar  posts,  rails,  etc   


1888. 


1889. 


Tons. 

TonM. 

16,  OUO 

14,000 

3,000 

3,800 

l.ttGl 

1,635 

38 

38 

100 

100 

100 

300 

Vessels  in  harbor. 


SalllDg. 
Steam.. 


1889. 


1.734 
275 
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C  2. 

HARBOR  OF  REFUGE  AT  NANTUCKET,  MASSACHUSETTS. 

Naotacket  Harbor  is  the  only  one  between  tbe  harbors  of  Marthah 
Vineyard  (Vineyard  Haven  and  Edgartown)  and  Provincetown,  a  dis- 
tance of  about.  100  miles,  except  the  small  harbor  of  Hyannis,  on  the 
other  ^the  north)  side  of  Nantucket  Sound.  The  navigation  of  this 
sound  IS  intricate  and  dangerous  by  reason  of  numerous  shoals.  Kan- 
tucket  Harbor  has  deep  water  inside,  and  the  object  of  the  improvement 
is  to  make  it  a  harbor  of  refuge  for  vessels  plj'ing  between  i)ort8  north 
and  south  of  Gape  Cod,  estimated  to  be  30,000  annually.  In  the  me- 
morial to  Congress,  on  which  the  first  appropriation  for  this  harbor  of 
refuge  was  based,  it  was  stated  that  more  than  500  vessels  had  been 
wrecked  in  the  vicinity  of  the  island. 

The  mean  rise  and  fall  of  the  tide  is  about  3  feet. 

ORIGINAL  CONDITION. 

Before  the  commencement  of  the  present  work  there  was  a  shoal  abbnt 
1^  miles  in  width  outside  the  entrance,  through  which  shoal  the  channel 
or  line  of  best  water  was  only  about  6  feet  deep  and  very  crooked  and 
subject  to  changes  in  location. 

PLAN  OP  THE  "WORKS. 

The  present  approved  project  is  to  construct  jetties  of  riprap  stone 
projecting  from  either  side  of  the  present  entrance  to  the  harbor,  for  the 
purpose  of  concentrating  the  strength  of  the  tidal  currents,  and  excavat- 
ing a  channel  of  15  feet  depth  by  scour,  and  at  the  places  where  the  full 
depth  required  will  not  be  reached  by  this  means  to  complete  the  work 
by  dredging,  A  plan  of  the  works  may  be  found  in  the  Report  of  the 
Chief  of  Engineers  for  1885,  vol.  1,  page  578. 

AMOUNT  EXPENDED   AND   RESULTS  TO  JUNK  30,  1889. 

The  amount  expended  on  this  project  up  to  the  close  of  the  fiscal  year 
ending  June  30, 1889,  was  $141,803.77,  and  the  result  was  the  construc- 
tion of  the  west  jetty  to  a  point  3,955  feet  from  the  shore  and  the  east 
jetty  to  a  distance  of  400  feet  from  its  initial  point  on  shore,  which  is 
the  outer  end  of  the  middle  of  the  three  northwest  spurs  built  on  Coatue 
Beach  some  years  ago,  and  the  foundation  was  laid  and  the  jetty  par- 
tially completed  for  an  additional  distance  of  200  feet. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  last  fiscal  year  work  under  the  contract  with 
James  Scully,  of  Grotou,  Conn.,  dated  February  8, 1889,  for  placing 
stone  in  the  east  jetty,  was  in  progress  and  was  continued  until  Novem- 
ber 6, 1889.  The  amount  of  stone  placed  in  the  eastern  jetty  under  thfs 
contract  during  the  fiscal  year  was  G,055  tons,  or  a  total  under  the  con- 
tract of  0,728  tons. 

Mr.  C.  O.  Abell  was  the  local  inspector  of  the  work  under  this  con- 
tract. 

Under  date  of  November  13, 1889,  supplemental  articles  of  agreement 
were  entered  into  with  Mr,  Scully,  providing  that  the  contractor  be  re- 
lieved from  placing  any  more  stone  in  the  jetty  in  consideration  of  his 
selling  to  the  Government  at  a  reduced  price  on  the  wharf  at  Nantucket 
the  remainder  of  the  stone  he  had  taken  there.    This  stone,  amounting 
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to  830  tons,  has  been  received  and  placed  on  the  jetty  with  plant  be- 
longing to  the  United  States. 

A  survey  was  made  in  November,  1889,  by  Mr.  0.  O.  Abell,  the  local 
inspector  of  the  work,  which  showed  a  channel  7^  feet  deep  at  mean 
low  water  between  the  jetties. 

In  May,  1890,  it  was  reported  that  the  steam-boat  running  to  Nan- 
tucket had  difficnlty  in  entering  the  harbor  on  account  of  the  shoaling 
of  the  channel.  Another  survey  was  made  in  June,  1890,  by  Mr.  W. 
G*  Simmons,  assistant  engineer,  which  showed  that  the  T^-foot  chan- 
nel still  existed,  but  that  it  was  to  the  eastward  of  the  course  followed 
by  the  steam-boats,  and  in  about  the  same  i>osition  as  that  shown  by 
the  November  survey. 

AMOUNT  EXPENDED  DURING  THE  LAST  FISOAX  TEAR,  AND  RESULTS 

TO  JUNE  30,  1890. 

The  amonnt  expended  during  the  last  fiscal  year,  including  ontatand- 
ing  liabilities  to  June  30, 1890,  was  $3,147.53,  and  the  result  was  the 
completion  of  the  eastern  jetty  to  a  distance  of  834  feet  from  the  initial 
point  on  shore,  and  its  partial  construction  for  an  additional  distance  of 
t91  feet,  and  the  purchase  of  plant  to  the  value  of  $3,045.99. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  completion 
of  the  east  and  west  jetties,  and  the  excavation  by  dredging  of  so  much 
of  the  channel  as  may  not  be  excavated  by  tidal  sconr. 

OPERATIONS  CONTEMPLATED  FOR  THE    FISCAL    TEAR  ENDING  JUNE 

30,  1891. 

It  is  proposed  to  continue  the  costruction  of  the  eastern  jetty  as  far 
as  the  available  funds  will  permit.  The  cost  of  constructing  this  jetty 
has  been  more  than  doubled  from  the  fact  that  the  appropriatious  have 
.been  so  small  Ihat  only  short  sections  could  be  built  each  year.  The 
currents  wash  away  the  sand  aronud  the  head  of*  the  jetty,  so  that  it 
becomes  necessary  to  lay  the  foundation  in  12  or  1 4  feet  of  water 
instead  of  4  or  5  feet.  For  this  reason  an  appropriation  of  $100,000  is 
asked  for,  instead  of  $50,000  as  heretofore. 

Nantnckot  is  in  the  Nantacket  collection  district,  and  is  a  port  of  entry.  There 
was  no  revenne  collected  in  the  last  fiscal  year.  The  Talne  oi  the  harbor  is  mainly 
as  a  harbor  of  refnge.  The  nearest  light-houses  are  Nantucket  Cliff  and  Brant  Point 
lights.    The  nearest  fortification  is  the  fort  at  Clark's  Point,  New  Bedford,  Mass. 

Money  statement 

Joly  1,1889,  amount  available $3,196.23 

July  1, 1890,  amonnt  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 |2,664.42 

Joly  1,  1890,  ontstanding  liabilities 483.11 

3, 147. 63 

July  1, 1890,  b%Iance available 48.70 

Amonnt  appropriated  by  act  of  September  19,  1890 25,000.00 

Amonnt  available  for  fiscal  year  ending  June  30, 1891 25, 048. 70 

{'Amount  (estimated)  reqnired  for  completion  of  existing  pit)jeot 205, 000. 00 
Amonnt  uiatcan  be  profitably  expended  in  fiscal  year  ending  June  30,1892  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
:    harbor  aoU  of  1866  and  1667. 
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COmCERCIAL  STATISTICS. 
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C3. 

IMPROVEMENT  OF  VINEYARD  HAVEN  HARBOR,  MASSACHUSETTS. 

Vineyard  Haven  is  a  deep  indentation  in  the  northern  shore  of  the 
island  of  Martha's  Vineyard,  on  the  southern  side  of  Vineyard  Boaud. 
It  is  triangular  in  form  and  faces  the  northeast.  The  width  of  the  month 
of  the  harbor,  or  the  distance  between  the  points  of  land  on  the  east  and 
west  sides  of  the  entrance  known  as  East  Ohop  and  W^est  Chop,  is  about 
1^  miles,  and  from  a  line  connecting  the  chops  to  the  narrow  soatberly 
end  of  the  harbor,  at  which  is  situated  the  town  of  Vineyard  Haven, 
the  distance  is  about  IJ  miles.  The  entire  area  of  the  harbor  between 
the  shorelines  is  about  949  acres,  of  which  some  657  acres  have  a  depth 
of  not  less  than  15  feet.    The  mean  rise  and  fall  of  the  tide  is  1.7  feet 

At  the  mouth  of  the  harbor  the  wearing  away  of  the  chops  by  the 
action  of  the  waves  in  storms  has  been  noted  for  many  years. '  The 
former  sight  of  a  light-house  on  West  Chop  has  entirely  disappeared. 
The  debris  is  carried  by  the  current  into  the  harbor,  where  it  forms 
shoals  which  are  gradually  impairing  the  anchorage  capacity,  especially 
in  the  upper  part  of  the  harbor. 

PLAN  OF  IMPROVEMENT. 

The  plan  of  improvement  contemplates  the  protection  of  the  chops 
from  the  action  of  the  storm  waves,  by  the  construction  of  jetties  and 
other  works  along  the  shore. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1889. 

The  amount  expended  on  this  project  up  to  the  close  of  the  fiscal  year 
ending  June  30, 1889,  including  outstanding  liabilities,  was  $3,922.72, 
and  the  result  was  the  temporary  wharf  at  West  Chop,  for  the  landing 
of  materia.l  for  the  experimental  jetties,  was  partially  baUt|  and  263  tons 
of  stone  were  placed  in  two  of  the  jetties. 
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OPERATIONS  DURING  THE  LAST  PISOAL  TEAR. 

At  the  beginning  of  the  last  fiscal  year  work  was  in  progress  on  a 
temporary  wharf  at  West  Obop  on  which  the  material  for  the  experi- 
mental jetties  was  to  be  landed.  This  wharf  and  three  jetties  have  been 
completed.  They  extend  from  the  foot  of  the  blnff  out  to  about  4  feet 
of  water  at  mean  low  water,  a  distance  of  from  80  to  150  feet,  and  are  200 
feet  apart.  Two  of  these  jetties  were  built  last  fall,  the  space  between 
them  rapidly  filled  with  sand  and  the  shore-line  was  extended  an  aver- 
age distance  of  20  feet  into  the  water.  The  improvement  in  the  beach 
has  been  maintained. 

Work  of  a  simihir  character  is^iow  in  progress  at  the  East  Chop. 

Of  the  840  tons  of  stone  delivered  at  Vineyard  Haven  during  the 
fiscal  year,  375  tons  were  from  Mason's  Island  Quarry,  which  is  operated 
by  the  Government,  and  the  remainder  was  purchased  in  the  open 
market 

Mr.  A.  E.  Elliot  was  the  local  superintendent  of  the  work. 

AMOUNT  EXPENDED  DURING  THE  LAST  FISCAL.  TEAR  AND    RESULTS 

TO  JUNE  30,  1890. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30,  1890,  was  $19,416.28,  and  the  result  was  the  con- 
struction of  a  temporary  wharf  and  three  jetties  150  feet,  80  feet,  and 
100  feet  long,  respectively,  on  the  West  Ohop,  and  the  purchase  of  plant 
to  the  value  of  $8,938.26. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  to  continue  the 
protection  of  the  chops  from  the  action  of  storm  waves  so  far  as  may  be 
necessary  to  prevent  the  sand  from  washing  into  the  harbor. 

OPERATIONS  CONTEMPLATED  FOR    THE    FISCAL   YEAR   ENDINO  JUNE 

30,  1891. 

The  operations  contemplated  for  the  fiscal  year  ending  June  30,1891, 
are  to  continue  the  work  of  protection  beginning  at  the  East  Chop. 

Vineyard  Haven  is  in  tbe  Edgartown  collection  district.  Edgartown  is  the  nearest 
port  of  entry.  The  ainonnt  of  revenue  collected  at  Edgartown  iu  the  last  fiscal  year 
was  $310.94.  The  nearest  light-houses  are  those  on  East  and  West  Chops.  The  near- 
est fortification  is  fort  at  Clark's  Point,  New  Bedford^  Mass. 

Money  statement, 

July  1,  1889,  amount  available 121,077.28 

July  1,  1890,  amount  expended  during  fiscal  year^  exclusive  of 

liabUitiet*  outstanding  July  I,  1889 $15,718.23 

July  1,  1890,  ontstauding  liabilities 3,698.05 

19,416.28 

Jnly  1,  1890, -balance  available 1,661.00 

Amount  appropriated  by  act  of  September  19,  1690 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 11, 661. 00 

{Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 
Aroou  nt  that  cun  bo  profitably  expended  in  fiscal  year  ending  June  30, 1892,    25,000.00 
Submitted  in  compliance  with  requirementa  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 
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IMPROVEMENT  OF  WAREHAM  HARBOR,  MASSACHUSETTS. 

This  harbor  is  an  estaary  at  the  head  of  Buzzard's  Bay.  The  object 
of  the  improvement  is  to  deepen  and  widen  the  channel  leading;  from 
Blizzard's  Bay  to  Wareham,  the  indnstries  of  which,  and  of  several 
towns  in  the  vicinity  with  which  it  is  connected  by  rail,  are  chiefly  the 
mauufactares  of  iron,  and  depend  largely  on  transportation  by  water 
of  the  material  used  therein.  The  commerce  of  Wareham  is  carried  on 
in  sailing  vessels,  afid  the  channel  is  to  be  made  a  beating  channel  for 
such  vessels. 

Another  object  of  the  improvement  is  the  raising  of  Long  Beach, 
over  which  the  sands  from  the  bay  were  washed  into  the  harbor.  The 
mean  rise  and  fall  of  the  tide  is  4  feet. 

ORIGINAL  CONDITION. 

Before  improvement  the  ruling  depth  in  the  harbor  was  about  7  feet 
at  mean  low  water  in  a  narrow  and  very  crooked  channel.  Long  Beach, 
a  narrow  sand-spit  at  the  mouth  of  the  harbor,  was  washed  and  abraded 
by  the  waves  and  currents  at  high  water,  and  the  material  wsks  carried 
into  and  shoaled  the  channel  inside. 

PLANS  OF  IMPROVEMENT. 

The  original  approved  project  of  1871  for  the  improvement,  and  its 
subsequent  modifications,  provide  for  a  channel  250  feet  wide  and  10 
feet  deep  at  mean  low  water  from  Barney's  Point  down  to  the  entrance 
to  the  harbor.  Above  Barney's  Point  the  width  of  the  channel  is  to  be 
350  feet,  with  the  same  depth,  10  feet,  as  below  that  point.  The  plan 
includes  also  the  raising  and  strengthening  of  Long  Beach,  of  which 
a  large  portion  was  submerged  at  low  water,  to  carry  it  above  the  storm- 
waves  and  currents  and  to  hold  it  there,  in  order  to  prevent  the  filling 
of  the  improved  channel  above  by  material  abraded  from  the  beach. 

A  plat  of  Wareham  Harbor,  showing  the  Hues  of  the  channel  now 
being  excavated,  may  bo  tound  in  the  Annual  Report  of  the  Cliief  of 
Engineers  for  1885,  vol.  1,  page  586. 

AMOUNT  EXPENDED  AND   RESULTS  TO  JUNE  30,  1889. 

The  total  amount  expended  on  the  improvement  up  to  the  close  of  the 
fiscal  year  ending  June  30, 1889,  including  liabilities  outstanding  at  that 
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date,  Wivs  $73,047.20,  and  the  result  was  that  the  chaanel  in  the  upper 
part  of  the  harbor  in  front  of  the  wharves  was  carried  to  its  full  width 
and  completed,  and  the  eastern  half  of  the  second  and  third  reaches 
below  the  wharves  and  about  two-thirds  of  the  eastern  half  of  the 
fourth  reachf  which  extends  to  Bsirney's  Point,  were  excavated  to  the 
full  depth  of  10  feet  below  mean  low  water.  Long  Beach  had  been 
raised  above  high- water  storm-tides,  so  that  the  wash  of  sand  into  the 
improved  channel  inside  the  beach  had  been  stopped. 

The  channel  for  about  one-half  its  width  from  Barney's  Point  to 
Wareham  -had  been  deepened  to  10  feet,  and  a  ruling  depth  of  the  ap- 
proac^hes  to  Wareham  had  be^n  increased  from  7  to  9  feet,  and  the 
channel  greatly  widened  in  M  the  reaches. 

Vessels  of  larger  draught  can  be  carried  to  Wareham  than  formerly. 
The  increase  in  width  of  channel  was  a  great  help  to  all  vessels  in 
beating  in  and  out  of  the  harbor. 

OPERATIONS  DURIMa  THE  LAST  FISCAL  TEAR. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress. 
November  23, 1889,  two  dredges*  hired  of  Henry  Du  Bois's  Sons,  of  New 
York,  were  transferred  from  New  Bedford,  and  dredging  continued 
until  December  7, 1889,  when  the  plant  was  withdrawn  by  the  owners, 
for  fear  it  would  be  frozen  in  and  have  to  remain  there  idle  all  winter. 
March  10,  1890,  work  was  resumed  by  the  dredge  Rhode  Inland^  owned 
by  the  United  States.  The  dredging  was  confined  to  the  Middle 
Ground,  which  was  a  shoal  in  mid-channel  of  Reach  No.  9.  Work  was 
discontinued  March  28,  1890.   . 

AMOUNT  EXPENDED  DURING  THE  LAST    FISCAL  TEAR  AND  RESULTS 

TO  JUNE  30,   1890. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30, 1890,  was  $10,921.43,  and  the  result  was  the  com- 
pletion of  the  southern  half  of  Beach  No.  8  to  a  width  of  175  feet  and 
depth  of  10  feet,  the  removal  of  the  Middle  Ground,  and  the,  purchase 
of  plant  to  the  value  of  $3,690.36. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  excavation 
of  the  channel  to  its  full  width  and  depth  down  to  the  deep  water  above 
Long  Beach,  and  the  further  building  up  of  Long  Beach  by  the  con- 
struction of  sand  fences. 

OPERATIONS  CONTEMPLATED    FOR  THE  FISCAL    YEAR  ENDING  JUNE 

30,  1890. 

m 

If  an  appropriation  is  made  for  this  work  the  funds  will  be  applied 
to  the  completion  of  the  channel  and  to  the  further  building  up  of  Long 
Beach. 

Wareham  is  iQ  the  Now  Bedford  collection  district.  New  Bedford  is  the  nearest 
port  of  entry.  The  amount  of  revenue  collected  at  New  Bedford  in  the  last  fiscal 
vear  was|109,675.30.  The  nearest  light-houses  are  Bird's  Island  and  Wing's  Neck 
lightd.  .Ifhe  nearest  fortification  is  the  fort  at  Clark's  Point,  New  Bedford,  Mass. 
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Money  statement, 

July  1,  1889,  amount  available #10,962.90 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1.  1889 $10,807.51 

July  1,  1890,  outstanding  liabilities 113.02 

10,921.43 

July  1,  1890,  balance  available 31.47 

Amount  appropriated  by  act  of  September  19,  1890 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 5, 031. 47 


I 


'  Amount  (estimated)  recjuired  for  completion  of  existing  project 7, 236. 00 

Amount  that  can  be  profitably  expended  in  fiscal  y  ear  enilinK  June  30,1892      7, 236. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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[Fnraiahed  by  Hr.  Alden  Heaae,  Wareham,  Hm«.J 

Received  and  skipped,  1889. 

Ton*. 

Coal 22,342 

Flour ^ 49 

Grain 767 

Iron 10,424 

Lumber 1.495 

Nails J 625 

Sand 9,727 

Oyster-shells : 1,600 

Sundry  articles  used  in  manufacture  of  iron  and  steel 60 

Number  of  arrxvaU  at  ihieport,  1889. 

Schooners 189 

Barges 1....  20 

Steam-tugs >, 50 

Drauffht  of  largest  vessels feet..  12| 

Number  of  tons. 102,000 
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IMPROVEMENT  OP  NEW  BEDFORD  HARBOR,  MABSAOHUSETTS. 

New  Bedford  Harbor  is  an  estuary  of  Buzzard's  Bay,  and  is  the  port 
of  the  cities  of  New  Bedford  and  Fairbaveu,  Mass.  New  Bedford  is  an 
important  port  of  entry.  It  is  largely  interested  in  manufactures,  those 
of  cotton  predominating,  and  has  an  extensive  commerce  in  addition  to 
its  whale  fisheries.  The  population  of  New  Bedford  and  Fairhaven  in 
1888  was  about  38,000. 

The  object  of  the  improvement  is  to  provide  a  channel  18  feet  deep 
at  mean  low  water. 

The  mean  rise  and  fall  of  the  tide  is  about  3  feet. 

ORIGINAL  CONDITION. 

Before  improvement  the  channel  had  a  ruling  depth  of  (hboat  12} 
feet  at  mean  low  water. 
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PLANS  OF  IMPROVEMENT. 

As  early  as  1839  some  little  dredgiug  was  done  for  the  im))rovemeiit 
of  tbo  harbor.  The  increase  of  depth  obtained,  however,  was  only  2 
feet,  and  the  cut  bat  30  feet  wide.  A  survey  of  the  harbor  was  made 
in  1852,  but  a  definite  project  for  its  improvement  was  not  made  until 
187-1.  The  project  provided  for  a  channel  200  feet  wide  and  15  feet 
deep  at  me^iu  low  water  from  the  deep  water  just  above  Palmer's  Island 
to  the  wharves  at  New  Bedford.  This  project  was  modified  in  1877,  in- 
creasing the  width  of  channel  to  300  feet,  and  by  means  of  appropria- 
tions made  in  1875-'76,  amounting  to  $20,000,  the  project  was  completed 
in  1877.  Since  that  time  vessels  of  larger  draught  have  been  employed 
in  the  harbor,  and  vessels  of  15  feet  draught  not  only  now  touch  the 
bottom  in  this  channel,  but  in  the  channel  below  Palmer's  Island, 
which  was  not  included  in  the  former  improvement.  There  is  not  sufii- 
cieat  water  for  the  commerce  of  the  port. 

The  project  under  which  work  is  now  carried  on  was  adopted  in  1888. 
It  provides  for  the  excavation  of  a  channel  200  feet  wide  and  18  feet 
deep  at  moan  low  water  extending  from  Butler's  Flat  to  the  vicinity  of 
the  wharves  at  New  Bedford.  A  plat  of  the  proposed  improvement 
was  published  in  House  Ex.  Doc.  No.  8C,  Fiftieth  Congress,  first  session. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1889. 

The  amount  expended  to  June  30, 18S9,  including  outstanding  liabili- 
ties at  that  date  was  $20,991.  The  result  was  the  excavation  of  the 
channel  under  the  original  project  and  its  modifications  to  a  width  of 
300  feet  and  a  depth  of  15  feet  at  mean  low  water. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress.  On 
the  11th  of  November,  1889,  two  dredges  hired  of  Henry  Du  Bois'  Sons, 
of  New  York,  which  had  been  working  in  Providence  River  and  on 
Green  Jacket  Shoal,  and  one  hired  of  Brainard  Bros.,  of  New  York, 
which  had  been  working  on  Pawtuoket  River,  were  transferred  to  New 
Bedford  and  commenced  work  on  November  18.  In  addition  to  these 
dre<lges  the  dredge  Texas^  belonging  to  the  Uniteil  States,  was  also  at 
work  in  the  harbor.  Three  of  these  dredges  worked  on  the  southern 
half  of  the  channel  extending  from  the  deep  water  at  the  upper  end  of 
Palmer's  Island  to  the  vicinity  of  the  wharves  in  New  Bedford,  and 
the  fourth  was  engaged  in  removing  the  shoal  spots  in  the  western  half 
of  the  channel  extending  from  the  11-foot  bank  below  Palmer's  Island 
to  the  deep  water  at  the  upper  end  of  the  island. 

During  the  portions  of  the  months  of  November  and  December  in 
which  the  work  was  carried  on  40,700  cubic  yards  of  material  were 
excavated  from  the  new  channel ;  2,905  cubic  yards  were  also  excavat^ed 
in  February,  1890.  The  work  was  carried  on  under  the  local  supervision 
of  Mr.  W.  C.  SimmonS;  assistant  engineer. 

AMOUNT  EXPENDED  DURING  THE  LAST  FISCAL  YEAR  AND  RESULTS 

TO  JUNE  30,  1890. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30, 1890,  wiis  $8,975.02,  and  the  result  was  the  exca- 
vation of  a  channel  to  a  depth  of  J  8  feet  at  mean  low  water  and  a  width 
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of  100  feet,  requiriug  the  excavation  of  43,665  cabic  yards  of  mad,  sand, 
and  gravel  from  the  deep  water  of  Buzzard's  Bay,  near  the  11-foot  bank, 
to  the  vicinity  of  the  wharves  in  New  Bedford,  and  the  purchase  of 
dredging  plant  to  the  value  of  $1,104.49. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTINO- PROJEOT. 

The  work  required  to  complete  the  existing  project  is  the  excavation 
of  the  remaining  half  of  the  channel  200  feet  wide  and  18  feet  deep, 
extending  from  the  ^'ll-foot  bank"  to  the  vicinity  of  the  wharves  at 
New  Bedford,  and  the  removal  of  a  few  shoal  spots  between  the  *^  11-foot 
bank  "  and  Butler's  Flats,  the  southern  end  of  the  projected  channel. 

OPERATIONS  CONTEMPLATED  FOR  THE   FISOAL  YEAR   ENDING  JUNE 

30,  1891. 

The  work  of  dredging  in  the  new  channel  will  be  continued  if  an 
appropriation  is  made  therefor. 

Now  Bedford  Harbor  ia  in  the  New  Bedford  oolleotion  district,  which  is  a  port  of 
entry.    The  amount  of  revenae  collected  in  the  last  fiscal  year  was  tl-^»^^«9^. 

The  nearest  lif^ht-hoiises  are  Clark's  Point  Light  and  the  lights  in  New  Bedford 
Harbor.    The  nearest  fortification  is  the  fort  at  Clark's  Point,  Mass. 

Money  statement 

July  1,  1889,  amount  available f9,009.00 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 $8^951.47 

July  1,  1890,  outstanding  liabilities 23.55 

8,975.03 

July  1,  1890,  balance  available 33«.98 

Amount  appropriated  by  act  of  September  19,  1890 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1891 10,033.98 

{Amount  (estimated)  remiired  for  completion  of  existing  project 15,000.00 
Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30,1892    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


[Furnished  by  Mr.  Weston  Howland,  oolleotor  of  ouBtoms.] 


Beceipti, 


Articles. 


Lamber 
Coal.... 
Grain.. 
Cotton  . 
Lime... 
Flour  .. 
Cement 
Sanr . . 
ICanilft. 


1888. 


Tons. 

19.496 

365,766 

2.498 

3,613 

1,812 

56 

1,287 

1.180 

149 


1889. 


Ttmt, 

16. 125 

490,690 

18, 458 

6,106 


327 
1,827 
2,142 

212 


Articles. 


Iron  and  steel. 

Sisal  

Meal 

Tar 

Hemp 

Mold  inc  sand.. 
Paving  blocks. 

Wool 

Copper 


1888. 


Tons. 
8,338 
111 


43 

888 

1,088 


18881 


Tom. 

10,1 

187 

78 


58 
800 


1, 


848 
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Number  of  arrivaU  at  thi8  part. 


1888. 


Steameiv. 

Barks 

Schooners 
Barges . . . 


1889. 


708 

79C 

13 

U 

809 

707 

210 

Ships. 

nrigs 

Sloops 


1888. 


1 

2 

20 


i8n. 


2 
1 


C6. 

IMPROVEMENT  OF  TAUNTON  RIVER,  MASSACHUSETTS. 

This  river  rises  iii  Norfolk  County,  Mass.,  and  empties  into  Moubt 
Hope  Bay,  a  uame  given  to  the  northeastern  part  of  NarragausettBay. 
It  is  about  44  miles  in  length,  measured  along  its  course. 

The  object  of  the  improvement  is  to  deepen  and  widen  the  channel 
leading  to  the  city  of  Taunton,  at  the  head  of  navigation,  which  requires 
large  quantities  of  coal,  iron,  clay,  moldings,  sand,  and  other  heavy 
articles  for  its  extensive  manufactures  dependent  largely  on  water 
transportation,  so  that  vessels  of  11  feet  draught  can  reach  the  city  at 
high  water.  The  rise  and  fall  of  the  tide  before  improvement  was  5^ 
feet  at  Dighton  and  3.4  feet  at  Taunton. 

ORIGINAL  CONDITION. 

In  its  original  condition  the  channel  was  narrow  and  obstructed  by 
bowlders,  and  from  Berkley  Bridge  to  Taunton  the  depth  was  not,  in 
places,  more  than  5  feet  at  mean  high  water.  A  vessel  of  30  tons  bur- 
den was  as  large  as  could  go  up  to  Taunton. 

PLANB  OF  UiPROVEMENT. 

The  approved  project  of  1871,  and  its  subsequent  modifications,  pro- 
vides for  a  channel  <50  feet  wide  and  11  feet  deep  from  Weir  Bridge  to 
the  shipyard ;  a  channel  80  feet  wide  (100  feet  at  the  bends)  and  11 
feet  deep  from  the  ship-yard  down  to  and  through  the  Needles  and 
Brigg's  Shoal;  thence  to  Berkley  Bridge  a  channel  of  the  same  width 
and  12  feet  deep.  From  Berkley  Bridge  to  the  deep  water  at  Dighton 
the  channel  was  to  be  100  feet  wide  and  12  feet  deep.  The  depths  are 
estimated  from  high  waters.  The  letlge  which  crossed  the  bottom  of 
the  river  at  Peter's  Point  and  the  numerous  bowlders  which  lay  on  the 
bottom' and  sides  of  the  channel  from  Taunton  to  Dighton  were  to  be 
removed. 

A  plat  of  the  river  showing  the  improved  channel  was  published  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1884,  page  606. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1889. 

The  amonnt  expended  on  the  improvement  of  the  river  up  to  the  close 
of  the  fiscal  year  ending  June  30, 1889,  including  liabilities  outstanding 
at  that  date,  was  $156,967.72. 

With  the  exception  that  but  40  feet  of  the  60  feet  of  width  could  be 
dredged  between  the  bridge  at  Weir  and  the  ship-yard  on  account  of 
interfering  with  private  property,  and  that  on  account  of  the  hardness 
and  depth  of  material  at  the  sides  the  80-foot  channel  was  not  in  all 
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cases  dredged  to  its  full  width,  the  channel  down  to  Berkley  Bridge 
had  been  completed.  The  channel  as  proposed  between  Berkley  Bridge 
and  Dighton  had  been  completed,  with  the  exception  of  removing  a 
small  amount  of  ledge  rock  uncovered  in  dredging,  and  had  been  cleared 
of  bowlders  from  Tannton  down  to  Berkley  Bridge.  The  work  of  re- 
moval of  the  ledge  at  Peter's  Point  had  been  completed.  The  material 
blasted  in  the  channel  had  been  dredged  and  deposited  in  the  form  of 
a  half-tide  dam  running  from  Reuben's  Island  to  the  west  shore  of  the 
river,  with  the  view  of  accelerating  the  current  in  the  dredged  channel 
off  and  above  Dighton  and  preventing  deposits  in  that  part  of  the 
channel.  Vessels  of  11  feet  draught  can  now  reach  Taun{on  at  the 
head  of  navigation. 

OPERATIONS  DURING  THE  LAST  FISCAL  TEAR. 

So  work  was  done  during  the  last  fiscal  year. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

There  remains  to  complete  the  existing  project  the  widening  and 
deepening  of  the  channel  at  a  few  points  above  the  bridge  and  the  re- 
moval of  the  small  amount  of  ledge  rock  above  referred  to.  This  ledge 
projects  about  30  feet  into  the  eastern  side  of  the  channel,  diminishing 
its  depth  b3'  a  few  inches,  while  there  is  ample  width  and  depth  beyond 
the  channel  line  on  the  western  side. 

In  compliance  with  the  provisions  of  the  river  and  harbor  act  of 
Augnst  5,  1886,  a  survey  of  portions  of  Taunton  Biver  was  made  in 
October,  1887,  and  the  map  and  report  thereon  were  submitted  to  the 
Chief  of  Engineers  November  21,  1887,  and  were  printed  in  House  Ex. 
Doc.  No.  86,  Fiftieth  Congress,  first  session.  The  estimated  cost  of  this 
additiflnal  improvement  is  $14,051. 

OPERATIONS    CONTEMPLATED  FOR    THE  FISCAL  YEAR   ENDING   JUNE 

30,  1891. 

It  is  proposed  to  complete  the  existing  project  for  the  improvement 
of  the  river  if  funds  are  appropriated  therefor. 

Taiiuton  River  i8  in  the  Fall  River  collection  district.  Fall  River  is  the  nearest  port 
of  entry.  Tlie  amount  of  revenue  collected  at  Fall  River  in  tho  last  fiaoal  year  was 
$99,  ir):$.37.  The  nearest  li^ht-house  is  the  Borden  Flat  light-house.  The  nearest 
fortification  is  Fort  Adams,  Newport  Harbor,  Rhode  Island. 

Money  statement 

July  1,  1889,  amount  available $32.28 

July  1,  1890,  amount  expended  dnring  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1889 $4.50 

July  1,  1890,  outstanding  liabilities 15.00 

19. 50 

July  1, 1890,  balance  available 1*2.78 

Amount  appropriated  by  act  of  September  19,  1890 7,000.00 

Amount  available  for  fiscal  year  endi  ng  J  une  30, 1891 7, 012. 78 

(Amount  (estimated)  required  for  completion  of  oxi8tin|£  project 7, 000. 00 
Amonntthatcan  be  profitably  expended  in  fiscal  yearendiiig  June  30, 1892      7, 000. 00 
Submitted  in  compliance  with  reqirements  ol  sections  2  of  liver  and 
harbor  acts  of  1866  and  1867. 
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COMMBKCIAL  STATISTICS. 
[FarniRfaed  by  Mr.  H.  A.  Dean,  Tanbtoo,  Haas.] 

SecHpis. 


Artiolea. 


Lninlter 

Grain 

Flour ...> 

Coal 

All  other  luercbaDdiiie 


1888. 

1880. 

Tonn. 

Tons. 

1A,260 

16,250 

39, 774 

39.000 

4.500 

4,000 

265.000 

285.000 

30, 000' 

35,000 

Articlea. 


MeUls  of  all  kiuds 

Cotton 

Moldini;  sand 

Clay 


Tout. 
33,000 
6,750 
24.000 
30.000 


Nnmher  of  vessels  tinployedon  Taiint4)n  River* 


Year. 


1^89 
1890 


Sailing. 

46 

48 

Barges. 

9 

'  10 

T«g». 

Average 
draagnti 

"4 

4 

Feet. 
10 
10 

1880. 


Tons, 


6,260 
30,000 
35,000 


Average 
tonnage. 


600 

650 


c?. 

IMPROVEMENT  OF  WARREN  RIVER,  RHODE  ISLAND. 

Warren  River  is  an  arm  of  Narragansett  Bay,  north  of  the  harbor  of 
Bristol.  The  obstrnctions  to  navigation  were  a  rocky  reef  below  Little 
Island,  and  a  submerged  bowlder,  known  as  Bush  worth  Bock,  uearmid- 
chaunel,  opposite  the  lower  wharf  of  the  town  of  Warren.  By  act  ap- 
proved August  5,  188G,  Congress  appropriated  $5,000  for  the  improve- 
ment of  the  river,  and  witli  this  sum  it  was  proposed  that  the  bowlder  and 
reef  referred  to  be  removed  as  far  as  possible. 

PLANS  OF  IMPEOVEMENT. 

The  work  of  improvement  was  one  that  could  not  be  well  carried  on 
by  contract,  and  the  approved  project  was  first  to  remove  Bnshworth 
Kock,  and  afterwads  to  remove  the  bowlders  which  lay  submerged  on 
the  western  side  of  the  narrowest  portion  of  the  channel  at  Little  Island, 
and  also  the  projecting  portions  of  the  ledge  beneath  the  bowlders, 
widening  the  channel  as  much  as  the  funds  available  permitted;  it  also 
included  the  hiring  in  open  market  of  a  vessel  with  working  crew,  sub- 
marine diver,  firing  battery,  and  steam -hoisting  apparatus,  and  pur- 
chase of  the  explosives  also  in  open  market. 

A  plat  of  the  river,  showing  tlie  proposed  improvement  near  Little 
Island,  was  published  in  the  Annual  Report  of  the  Chief  of  Engineers 
lor  1885,  page  630. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1889. 

The  amount  expended  to  June  30, 1889,  including  liabilities  outstand- 
ing at  that  date,  was  $4,849.72.  The  result  was  the  removal  of  Bush- 
worth  Rock  to  the  depth  of  the  surrounding  water,  and  the  removal  of 
tlie  bowlders  and  points  of  ledge  rock  over  an  area  of  about  1.8  acres 
in  the  vicinity  of  Little  Island,  extending  550  feet  along  the  narrowest 
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part  of  the  chaDDel.    This  work  finished  the  improvement  as  far  as  pro- 
jected. 

OPERATIONS  DURING  THE  LAST  FISCAL  YBAB. 

No  work  was  done  daring  the  last  fiscal  year. 

Warren  Riyer  is  in  the  Bristol- Warren  collection  district,  which  is  a  port  of  entry. 
The  amount  of  revenue  collected  in  the  last  fiscal  year  is  unknown.  The  nearest 
lia^bt-Uonse  is  tlie  ligbt-honse  on  Conimicut  Point,  Providence  River.  The  nearest 
fortifications  are  fort-on  Dutch  Island  and  Fort  AdaniSi  Rhode  Island. 

Money  statement 

July  1,1^9,  amount  available 9119.78 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1.  1^89 |93.99 

July  1,  1890,  outstanding  liabilities 16.86 

110. 85 

Jidy  1, 1890,  balance  available a98 

■     ■      ■■ 

COMMERCIAL  STATISTICS. 
[Famlihed  by  Mr.  John  Waterman,  Warien,  R.  I.  ] 


Articles. 


Coal  ... 
Lumber 
Orain  .. 
Feed... 


1888. 

■ 

188S. 

Tont. 

Tom. 

16.090 

U,U89 

2,146 

1.625 

2.100 

2,610 

250 

'290 

Ariiclea. 


Oysters 

Lime  and  cement 
Cotton 


188& 


lVm«. 


180 
1.044 


1.35t 
150 
490 


Arrivals  and  departnrea. 


Tear. 

Schooners. 

Steamers. 

Barges. 

■ 

Tow-boats. 

Areran 
Draognt. 

1888 

81 
64 

4 
4 

18 

1889 

6 

10 

13 

C8. 

IMPROVEMENT  OF  PAWTUCKET  RIVER,  RHODE  ISLAND. 

The  navigable  part  of  the  Pawtucket  (or  Seekonk)  River,  an  arm  of 
Providence  River,  extends  from  Providence  to  Pawtucket,  a  city  which 
in  1885  had  a  population  of  about  23,000,  and  extensive  manufactured, 
depending  largely  on  water  transportation.  The  object  of  the  improve- 
ment is  to  widen  and  deepen  the  channel  leading  to  Pawtucket,'  so  that 
vessels  of  12  feet  draught  can  reach  that  city  at  mean  low  water.  The 
mean  rise  and  fall  of  the  tide  is  about  5  feet. 


ORIGINAL  CONDITION. 


Before  improvement  the  channel  in  the  river  had  a  ruling  depth  of 
about  5  feet  at  mean  low  water. 
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PLANS  OP  IMPROVEMENT. 

The  oiiginal  project,  as  modified  io  1883,  provides  for  the  excavation 
by  dredging  of  a  chiinnel  100  feet  wide  and  12  feet  deep  at  wean  low 
water  from  the  deep  water  above  Red  Bridge  to  the  ledge  opposite  Grant 
&  Co.'s  Wharf  at  Pawtncket;  thence  the  deepening  by  blasting  of  the 
I'hannel  through  the  ledge  to  Pawtucket  Bridge  to  the  same  depth,  and 
40  feet  wide. 

A  plat  of  the  riv<»r  »showing  the  lines  of  the  proposed  channel  was 
published  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1884,  page 
608. 

AMOUNT  EXPENDED   AND  RESULTS  TO  JUNE  30,  1889, 

The  total  amount  expended  up  to  the;  close  of  the  fiscal  year  ending 
June  30,  1889,  including  liabilities  outstanding  at  that  date,  was  $134,- 
505.83.  The  channel  had  been  excavated  under  the  original  project  to 
a  width  of  75  feet  and  a  ruling  depth  of  7  feet  at  mean  low  water,  and  - 
under  the  project  as  modified  in  1883  a  new  channel  12  feet  deep  and 
100  feet  wide,  with  wide  enlargements  at  the  bends,  has  been  carried 
from  its  mouth  at  the  deep  water  just  above  Red  Bridge,  a  distance  of 
about  12,740  feet.  There  is  now  a  channel  100  feet  wide  and  12  feet  deep 
at  mean  low  water  from  the  deep  water  above  Red  Bridge  to  Bass 
liock^  or  to  within  about  1^  miles  of  the  head  of  navigation. 

This  completed  portion  of  the  channel  is  already  a  great  benefit  to 
the  commerce  of  the  river.  A  ;*nling  depth  of  about  6  feet  can  be  car- 
ried from  the  upper  end  of  our  present  work  to  Pawtucket. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress. 
The  dredge  Newport^  hired  of  Brainard  Brothers,  of  New  York,  com- 
menced dredging  August  29,  1889,  and  continued  until  November  9, 
1889,  when  it  was  tiansferred  to  other  work.  The  dredge  Yankee 
Notion^  hired  .of  D.  M.  &  O.  W.  Anthony,  of  Fall  River;  Mass.,  was  en- 
gaged on  the  work  from  September  5  to  October  1  in  dredging  one 
cut  through  the  shoalest  places  that  the  scows  of  the  larger  dredge 
might  work  to  better  advantage.  The  dredge  C.  H.  Latham^  hired  of 
the  Hartford  Dredging  Company,  was  also  engaged  on  this  work  from 
December  26  until  January  23,  when  it  was  withdrawn  on  account  of 
the  liability  of  the  river  to  freeze  over.  During  the  fiscal  year  54,923 
cubic  yards  of  sand  and  128  cubic  yards  of  bowlders  and  ledge  rock, 
besides  numerous  stumps,  logs,  and  fallen  trees,  were  excavated  from 
the  projected  channel. 

AMOUNT  EXPENDED  DUBINa  THE  LAST  FISOAL  TEAR  AND  RESULTS 

TO  JUNE  30,  1890.    .  ' 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  to  June  30, 1890,  was  $32,50(M3  and  the  result  was  the 
dredging  of  the  channel  to  a  width  of  60  feet  from  Bass  Rock  to  a 
point  about  200  feet  above  Dunnell's  Wharf,  which,  in  the  opinion  of 
those  interested  in  the  navigation  of  the  river,  it  has  been  especially 
desirable  to  reach ;  and  the  purchase  of  dredging  plant  to  the  value  of 
•10,805.61. 
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WORK  REQUIRED  TO   COMPLETE  THE  KXISTING  PROJECT. 

The  work  yet  to  be  doue  is  to  excavate  the  channel  to  it8  full  width 
of  100  feet  from  Bass  Rock  to  a  point  opposite  Grunt  &  Co.'s  Wharf, 
and  thence  to  Pawtncket  Bridge,  to  deepen  the  channel  through  the 
ledge  to  the  same  depth  with  a  width  of  40  feet. 

OPERATIONS  CONTEMPLATED  FOR  THE    FISCAL  YEAR    ENDING  JUNE 

aO,   1891. 

It  la  proposed  to  extend  the  channel  toward  Pawtucket  by  dredging 
and  to  commence  work  on  the  ledg*.  For  this  reason  an  appn>priatiou 
of  $100,000  is  asked,  instead  of  $50,000  as  heretofore. 

Pawtneket  is  Id  the  coUection  district  of  Providence,  aud  that  port  is  the  nearest 
port  of  entry.  Ti»e  amount  of  revenue  coUectedat  Providence  in  th<^  last  fiscal  year 
'Was  $269,858.00.  The  nearest  light-house  is  Sassafras  Point  Light.  The  nearest  forti- 
fications are  Fort  Adams,  Newport,  R.  L,  and  the  fort  on  Dutch  Island,  Rhode  Island. 

Money  statement 

July  1,  1889,  amount  available 1*2,500.13 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 $31,844.08 

July  1,  1890,  outstanding  liabilities 656.05 

•  :«,500.13 

Amount  appropriated  by  act  of  September  19,  1890 30, 000. 00 

r Amount  (estimated)  required  for  completion  of  existing  project.   .....  337,478.00 

J  Amount  that  can  be  profitably  expended  in  fiscal  yearending  Juue30,  I89i  100,000.00 
\  Submitted  in  compliauce  with  requirements  of  sections  2  of  rjver  aud 
V     harbor  acts  of  18i)6  aud  1867. 


COMMERCIAL    STATISTICS. 
[Famished  by  Biuineaa  Men's  Association,  Pawtacket,  R.  I.  f 

Jleceiptt, 


Articles. 

1890. 

• 
Articles. 

1890. 

Coal 

Ton*. 
121,  594 

N.  R.  stone 

Tons. 
116 

Lunibor  ................................... 

2,777 

31 

101 

.'{9 

3.838 

691 

495 

5 

Spool  wood ■. 

4;<d 

Pickets 

1  ron 

rn»5 

Lfttbs. .................................... 

Fertilizer  material. .. ....... .«... 

10() 

Sbinsles 

Acid  ]>ho8pliate 

Potxisli  

17:*. 

Uricks 

m 

Lime  ..................................... 

(J  ravel .  . 

26-J 

Cement 

Cotton ...... 

51 

Fire-clay. 

C  9. 


IMPROVEMENTOF  PROVIDENCE  RIVER  AND  NARRAGANSETT  BAY,  RHODE 

ISLAND, 

Providence  River  is  an  estuary  of  Narrapransett  Bay.  The  object  of 
its  improvement  is  to  furnish  a  wide  and  deep  channel  for  Bnropeau 
and  coastwise  ciHu.m»rce  from  the  ocean  to  ProvithMice,  a  city  which  had 
in  18S5  about  125,000  inhabitants,  hirgely  engaged  in  mauufactares,  aod 
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a  port  of  entry  for  an  extensive  region  of  country,  with  which  it  is  con- 
nected by  railroads.    Tbe  mean  rise  and  fall  of  the  tide  is  4.7  feet. 

ORIGINAL   CONDITION. 

Before  the  improvement  of  the  river  was  commenced,  in  1853,  many 
shoals  obstraoted  navi^tion,  and  at  one  point  in  the  channel,  a  place 
called  "  The  Crook,''  the  available  low  water  depth  was  but  4J  feet. 

PLANS  OF  IMPROVEMENT. 

There  was  expended  between  1852  and  the  30th  of  Jnne,  1882, 
$290,459.34  in  deepening  the  channel;  first  to  9  feet,  then  to  12  feet, 
then  to  14  feet,  and  again  to  23  feet,  as  the  increasing  sizes  of  vessels 
and  the  growing  commerce  of  Providence  demanded.  Bulkhead  Bdfek 
was  also  removed  during  this  period  to  a  depth  of  20  feet  below  mean 
low  water. 

The  approved  project  of  1878,  modified  in  1882,  under  which  we  are 
now  working,  provides  for  a  channel  25  feet  deep  and  300  feet  wide, 
suitable  for  large  ocean  vessels,  extending  from  Fox  Point,  in  the  city 
of  Providence,  to  the  deep  water  of  Narragansett  Bay,  and  lor  an  anch- 
orage basin  between  Fox  and  Field's  points  of  the  following  dimensions 
in  cross-sections,  viz : 

:)00  feet  wide,  25  feet  deep. 
600  feet  wide,  20  feet  deep. 
725  feet  wide,  .18  feet  deep. 
940  feet  wide,  12  feet  deep. 
'1,0<>0  feet  wide,    ($  feet  deep. 

The  25-foot  chnnnel  has  been  laid  oat  in  straight  reaches  (with  en- 
largements at  the  angles)  with  a  view  to  lighting  them  by  range  or 
leading  lights,  sach  as  are  nsed  in  similar  cases  in  Chesapeake  Bay, 
Delaware  River,  and  other  localities,  if  it  should  be  found  necessary. 

A  plat  of  Providence  River,  showing  the  improved  channel,  was 
]>ublished  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1884, 
page  G22. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,   1889. 

The  amount  expended  on  the  present  project  up  to  the  close  of  the 
fiscal  year  ending  Jnne  30, 1889,  including  liabilities  outstanding  at  that 
date  was  $246,883.30.  At  that  date  the  25foot  channel,  300  feet  wide, 
had  been  completed.  Bulkhead  Rock  had  been  removed.  The  excava- 
tion of  the  20-foot  anchorage  area  has  been  completed  in  Fox  Point 
Reach,  and  of  the  same  areas  in  the  Sassafras  Point  and  the  Field's 
Point  reaches  about  one- fourth  and  one-half,  respectively,  has  been  done. 

OPERATIONS  DUEINa  THE  LAST  FISCAL  YEAB. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress. 
August  13  the  dredge  Newport^  hired  of  Brainard  Bros.,  of  New  York, 
began  work  on  the  18- foot  area,  Fox  Point  Reach,  east  side.  Work  was 
carried  on  with  this  dredge  until  August  28, 1889,  when  it  was  trans- 
ferred to  Pawtucket  River.  A  dredge,  hired  of  Henry  Du  Bois's  Sons,  of 
New  York,  continued  the  work  until  November  9,  1889,  when  it  was 
transferred  to  New  Bedford.  The  United  States  dredge  Texas  was  en- 
gaged on  this  work  from  December  3  to  20,  inclusive,  and  the  dredge 
(7.  J?.  Latham^  hired  of  the  Hartford  Dredging  Company,  was  also  at 
work  here  from  January  24  to  February  8,1890,  when  it  was  transferred 
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to  other  work,  Ninety -six  thousand  and  thirty -four  cubic  yards  of  mud 
were  excayated,  finishing  the  20-foot  area  on  the  east  side  of  the  main 
channel  of  Sassafras  Point  Beach,  and  the  18-foot  area  on  the  east  side 
of  Fox  Point,  and  about  three  fourths  of  the  ISfoot  area  on  the  same 
side  of  Sassafras  Point  Beach. 


AMOUNT  EXPENDED  DURING  THE    LAST  FISCAL  YEAR  AND  RESULTS 

TO  JUNE  30,   1890. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  SO,  1890,  was  $36,717.27,  and  the  result  was  the  com- 
pletion of  the  20- foot  anchorage  area  on  the  east  side  of  the  Sassafras 
Point  Beach,  and  the  18-foot  area  on  the  east  side  of  the  Fox  Point 
Beach,  and  about  three-fourths  of  the  18foot  area  on  the  same  side  of 
the  Sassafras  Poiut  Beach,  and  the  purchase  of  plant  to  the  value  of 
$18,326.53. 

WORK  REQUIRED   TO  COMPLETE  THE  EXISTING  PROJECT. 

There  is  required  for  the  completion  of  the  existing  project  the  re- 
mainder of  the  excavation  of  the  anchorage  basin  between  Fox  aod 
Field's  points. 

OPERATIONS  CONTEMPLATED  FOR    THE    FISCAL  YEAR  ENDINO  JUNE 

30,  1891. 
It  is  proposed  to  continue  the  excavation  of  the  anchorage  area. 

Providencd  Rivur  JH  in  the  collectioa  district  of  ProYidence,  which  is  a  port  of 
entry.  The  amount  of  reyeniie  collected  at  Providence  in  the  lust  fiscal  year  was 
$'269,858.00.  The  nearest  light-houses  are  the  six  light-houses  in  Providence!  River. 
The  nearest  fortifications  are  fort  on  Dutch  Island  and  Fort  Adams,  R.  I. 

Money  Btateinent, 

July  1,  1889,  amount  available $36,717.27 

Julv  1,  1890,  amount  ezp'^uded  during  fiscal  year,  exclusive  of 

liabilities  outstanding  Julv  1,  1889 |35,829.71 

Jaly  1,  1890, outstanding  liabilities 887.56 

36,717.27 


Amount  appropriated  by  act  of  September  19, 1890 50. 000. 00 


'Amount  (estimated)  required  for  completion  of  existing  project 115, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1892  100,000.00 
Submitted  in  co'upliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  186(5  and  18G7. 


COMMKRCIAL  STATISTICS. 

[Furnisbcd  by  Providence  Board  of  Trade.) 

Foreign  imports. 


Artiolea. 


Lumber  .. 
SbiDgles . . 

Latbs 

Wo«d 

Logwood  . 
PiokeU... 
Pilinjc  .... 
BrioiHtoDe 


Articles. 


Ice 

Wool  . . . 
Starch  . . 
LiiriO  ... 
Potatoes 
Liquors. 
Tobacco 


18881 


Tont. 

609 
3,815 
149 
121 
t08 
14 

ft 
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By  waUr  and  rail. 


Artleles. 


Cotton 

Wool 

Goal 

Iron  Mid  steel 

00. 

Waste 

Beef 


1888. 


Tons, 
66.105 
12,388 
1,054314 
65, 876 
21003 
5,811 
12,486 


Ariiclee. 


Floor 

Grain 

Dry  goods- 
Print  cloths 
Chemicals  . 
Liquors.... 


1880. 

• 

Tons, 
28,668 
44,478 
6,266 
2,616 
3,343 
9,663 

C  10. 

REMOVAL   OF    GREEN    JACKET    SHOAL,    PROVIDENCE    RIVER,  RHODE 

ISLAND. 

Green  Jacket  Shoal  is  in  that  part  of  Providence  Biver  which  consti- 
tutes the  harbor  of  Providence. 

It  lies  off  the  wharves  on  the  south  front  of  the  city,  and  occupies  a 
part  of  the  harbor  that  is  required  for  anchorage  purposes. 

ORIGINAL  CONDITION. 

That  part  of  the  harbor  in  which  the  shoal  is  located  is  about  2^000 
feet  long  by  from  600  to  1,200  feet  wide;  and  of  this  area  the  shoal,  or 
rather  that  part  of  it  which  was  include:!  between  the  15-foot  curves, 
takes  up  about  18  acres.  There  were  channels  on  either  side  of  the 
shoal,  between  it  and  the  harbor  lines,  having,  the  one  on  the  north  side 
a  width  of  300  feet  and  a  depth  of  20  feet,  and  the  one  on  the  south  side 
a  width  varying  from  50  to  100  feet  and  a  depth  of  about  15  feet  at  mean 
low  water.    The  water  on  the  summit  of  the  shoal  was  1  foot  deep. 

PLANS  OF  IMPROVEMISNT. 

The  general  project  is  the  removal  of  the  entire  shoal  to  a  depth  of 
25  feet  at  mean  low  water,  limiting  the  work  by  lines  drawn  200  feet 
fr6m  the  harbor  lines. 

A  plat  of  Green  Jacket  Shoal  was  published  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1885,  Vol.  I,  page  599. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1889. 

The  amount  expended,  including  outstanding  liabilities,  to  June  30, 
1889,  was  $28,004.37.  ,  The  result  was  the  excavation  to  a  depth  of  25 
feet  at  mean  low  water  of  an  area  of  about  9^  acres,  extending  along  the 
western  side  of  the  shoal,  making  an  important  additiou  to  the  anchor- 
age facilities  of  tlie  harbor.  On  a  portion  of  this  area  the  depth  of 
water  before  the  completion  of  the  contract  of  November  18, 1886,  was 
from  3  to  4  feet. 


OPERATIONS  DURING  THE  LAST  FISCAL  TEAR. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress. 
August  8. 1^9,  a  dredge,  hired  of  Henry  Dn  Bois's  Sons,  commenced 
work  on  the  shoal.  The  cuts  were  made  parallel  to  the  general  direc- 
tion of  the  harbor  line  on  the  north  side  of  the  shoal,  and  an  area  of 
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about  4^  acres  was  excavated  to  the  required  depth  of  25  feet.  On  No- 
vember 9, 1889,  this  dredge  was  transferred  to  other  work.  From  Jan- 
uary 6  to  February  8,  1890,  the  United  States  dredge  Rhode  Island  was 
at  work  on  this  shoal.  The  amounit  of  material  excavated  was  147,520 
cubic  yards  of  mud  and  oyster  shells. 

AMOUNT  EXPENDED  DURING  THE  LAST  FISCAL  TEAS  AND    RESULTS 

TO  JUNE  30,   1890. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30, 1890,  was  $26,185.63,  and  the  result  was  the  en- 
largement of  the  anchorage  area  by  about  4^  acres,  and  the  purchase  of 
plant  to  the  value  of  $7,177.04. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROXBOT. 

The  work  required  to  complete  the  existing  project  is  the  excavation 
of  the  remainder  of  the  shoal  to  a  depth  of  25  feet. 

ePERATIONS   CONTEMPLATED  FOR   THE   FISCAL   TEAR  ENDING   JUNB 

30,  1891. 

It  is  proposed  to  continue  the  removal  of  the  shoal  according  to  the 
general  project. 

Green  Jacket  Shoal  is  in  the  collection  district  of  Providence,  which  is  a  port  of 
entry.  The  amount  of  revenue  colloctedat  Providence  during  the  lost  fiscal  year  waa 
$269,858.00.  The  nearest  light-houses  are  the  six  light-houses  in  Providence  River. 
The  nearest  fortifications  are  Fort  Adams,  R.  I.,  and  the  fort  on  Dutch  Island,  Ethode 
Island. 

For  the  commercial  statistics,  see  report  of  the  improvement  of  Prov- 
idence River  and  Narragansett  Bay,  Ehode  Island. 

Money  statement. 

July  1,  1889,  amount  available. i $26,185.63 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  ontstanding  July  1,1889 $26,162.13 

July  1,  1890,  outstanding  liabilities 23.50 

26,185.63 
Amount  appropriated  by  act  of  September  19,  1890 '. . .  25, 000. 00 

{Amount  (estimajfced)  required  for  completion  of  existing  project 3;i,  096. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  :iO,  1892    33, 096. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  aci«  of  1866  and  1867. 


C  II. 

IMPROVEMENT  OF  NEWPORT  HARBOR,  RHODE  ISLAND. 

This  harbor  is  at  the  main  entrance  to  Narragansett  Bay.     These 

watersduring  the  summer  and  winter  constitute  a  harbor  of  refuge  for 

.onr  European  and  coastwise  commerce  quite  equal  in  every  respect  to 

that  of  New  York  Harbor,  and  are  even  more  accessible.    The  objects 

of  the  improvement  are  to  widen  and  deepen  the  southern  (the  main) 


APPENDIX  C — REPORT  OP  MAJOR  LIYERMORE.      573 

entrance  to  the  harbor,  and  to  enlarge  its  capaoiiy  for  vessels  seeking 
refuge  in  storms,  by  increasing  the  area  and  depth  of  the  anchorage 
within  it.    The  mean  rise  and  fall  of  the  tide  is  about  3 J  feet. 

ORIGINAL  CONDITION. 

Before  improvement  the  capacity  of  the  inner  harbor  was  limited  by 
shoals,  and  it  was  not  adequate  to  the  number  and  size  of  vessels  seek- 
ing it  for  refuge.  The  southern  (the  main)  entrance  was  obstructed  by 
a  bar  which  stretched  out  from  Goat  Island,  and  the  general  business 
wharves  of  the  city  could  not  be  reached  at  low  tide  by  vessels  drawing 
more  than  8  feet. 

■ 

PLANS  OP  IMPROVEMENT. 

The  original  project  and  its  modifications  under  which  we  are  now 
working  are  substantially  as  follows : 

Deepening  the  southern  entrance  to  15  feet  at  mean  low  water  aiid 
wideningit  by  dredging  Goat  Island  Spit  northward  toa  Hue  drawn  from 
the  dolphin  which  marks  the  spit  to  clear  the  permanent  dock  at  Fort 
Adams  by  100  feet;  the  excavation  of  a  channel  750  feet  wide  and  15 
feet  deep  at  mean  low  water  around  and  to  the  eastward  of  this  dolphin  ; 
excavating  to  13  feet  at  mean  low  water  the  area  included  between  the 
13-foot  curve  on  the  west,  a  line  drawn  from  the  southwest  corner  of 
Perry  Mill  Wharf  to  Lime  Eock  on  the  south,  the  harbor  line  on  the 
east,  and  a  line  drawn  parallel  to  and  50  feet  from  the  city  wharf  on  the 
north  'y  excavating  to  10  feet  at  mean  low  water  the  area  northwest  of 
a  line  drawn  from  Lime  fiock  through  the  spindle,  which  is  in  the  south- 
east part  of  the  harbor;  the  excavation  of  a  channel  10  feet  deep  at 
mean  low  water  along  and  outside  the  harbor  line  south  to  a  point  op- 
posite the  gas  company's  wharf,  and  the  construction  of  jetties  on  the 
western  shore  of  Goat  Island  to  arrest  the  drift  of  littoral  sand  and 
gravel  into  the  southern  entrance. 

A  plat  of  Newport  Harbor,  showing  the  plans  of  the  work,  was  pub- 
lished in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1885,  Vol.  I, 
page  604. 

*  AMOUNT  EXPANDED  AND  RESULTS  TO  JUNE  30,  1889. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1889,  including  outstanding  liabilities  at  that  date,  wa^  $109,489.21, 
with  the  following  results : 

Of  the  area  to  be  dredged  to  13  feet  within  the  harbor,  about  uine- 
tenths  had  been  complete.  The  channel  along  and  outside  the  harbor 
line  south  to  a  point  opposite  the  gas  company's  wharf,  and  the  15- foot 
channel  750  feet  wide  around  and  to  the  eastward  of  the  do][)hin  on 
Goat  Island  Spit,  had  been  completed,  with  the  exception  of  a  strip 
along  the  western  edge  and  to  the  north  of  the  dolphin.  The  berth  for 
vessels  at  the  quartermaster's  wharf  at  Fort  Adams  had  been  deepened 
to  10  feet  at  mean  low  water,  and  the  littoral  sand  from  the  outside  of 
Goat  Island  had  been  stopped  for  the  present  from  washing  into  the 
channel  at  the  southern  entrance  of  the  harbor  by  the  construction  of 
a  jetty  on  the  west  side  of  the  island.  The  southern  entrance  is  com- 
pleted for  vessels  of  15  feet  draught,  and  of  the  total  area  to  be  dredged 
within  the  harbor  (about  90  acres)  about  two-thirds  have  been  completed. 
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At  the  beginniDg  of  the  last  fiscal  year  no  work  was  in  progress.  On 
Aagust  2, 1889,  a  dredge  hired  of  Henry  Du  Bois's  Sons,  of  New  York, 
commenced  work  in  the  13-foot  anchorage  area,  bat  was  soon  afterward 
removed  to  Providence.  On  Aagust  27  a  dredge  hired  of  D.  M.  &  G. 
W.  Anthony,  of  Fall  River,  Mass.,  arrived  in  Newport,  bat  on  Septem- 
ber 3  was  transferred  to  Pawtucket  to  temporarily  assist  in  the  work 
there.  On  the  4th  of  October  this  dredge  returned  to  I^ewport,  and  re- 
mained at  work  in  the  harbor  until  November  27.  On  November  13 
and  14  two  dredges,  while  en  route  to  New  Bedford  from  Providence, 
were  detained  in  Newport  harbor  by  bad  weather,  and  the  time  was 
ntilized  in  dredging.  On  the  12th  of  November  a  diedge  hired  from  the 
Hartford  Dredging  Company  commenced  work  in  the  harbor  and  con- 
tinued until  December  21,  when  it  was  taken  off  for  other  work  until 
February  10,  when  it  returned  and  worked  until  March  7.  The  United 
States  dredge  Rhode  Island  was  also  engaged  on  this  work  from  No- 
vember 2  to  16  and  February  10  until  March  8.  Thirty-nine  thousand 
six  hundred  and  one  cubic  yards  of  material  were  excavated  from  the 
13-foot  anchorage  area  and  from  the  western  edge  of  the  15-foot  clfan- 
nel  north  of  the  dolphin,  and  a  small  amount  from  near  the  north  end 
of  Goat  Island. 

AMOUNT  EXPENDED  DURINa  THE  LAST  FISOAL  YEAB  AND  RESULTS 

TO  JUNE  30,  1890. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30,  1890,  was  $10,712.82,  and  the  result  was  the  com- 
pletion of  the  13'foot  anchorage  area  and  the  dredging  of  one  cat  along 
the  western  edge  of  the  15-foot  channel  north  of  the  dolphin,  and  the 
purchase  of  plant  to  the  value  of  $355.40. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  dredging 
of  the  remainder  of  the  narrow  strip  along  the  western  edge  of  the  if 
foot  channel  north  of  the  dolphin  and  the  excavation  of  the  10-foot 
anchorage  area^  within  the  harbor,  also  the  building  of  additional  jetties 
outside  of  Goat  Island  whenever  they  may  be  required  to  arreBt  the 
drift  of  littoral  sand  and  gravel  into  the  harbor  entrance. 

OPERATIONS    CONTEMPLATED    DURING    THE    FISCAL    YEAR    ENDING 

JUNE  30,  1891. 

It  is  proposed  to  complete  the  15-foot  channel  as  projected  and 
extend  the  anchorage  area  as  far  as  possible  to  the  east  and  soatb. 

Newport  is  in  the  colleotioo  dlBtrict  of  Newport^  and  is  a  port  of  entry.  The  amonoi 
of  revenue  collected  at  Newport  in  the  last  fiscal  year  was  13,380. 14.  The  nearest  light- 
houses  are  Lime  Rook  and  Newport  (Goat  Island)  lights.  The  nearest  fortification  is 
Fort  Adams,  Newport,  R.  I. 

Money  statement. 

July  1,  1889,  amount  available tt0,712.82 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1889 $10,701.14 

July  1,  1890,  outstanding  liabilities 11.68 

10, 712. 88 


M 


Amount  appropriated  by  act  of  September  19, 1890 12,500.00 
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{  Amount  (estimated)  reqaired  for  completion  of  existing  project |27, 500. 00 
Amount  tnatcan  be  t>rontably  expended  in  fiscal  year  eliding  Jnoe  30, 1892    27, 500. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
hArbor  acts  of  Itm  and  1867. 


COMMERCIAL  STATISTICS. 


[Furnished  by  irr.  J.  H.  CoKz<ins,  collector  of  customs.] 

Seoeipts. 


Articles. 


Lumber.... 
Shinglea... 

Lsths 

Coal 

Ifime 

Cement.... 

Brick 

Hsy 

Grain 

Cord-wood. 
ICsrUe.... 


1889. 


Tbnt, 

19. 749 

704 

1,294 

50,000 
2, 550 
1.960 

18,000 
1.500 
1,200 


1890. 


Tout, 

18,855 

950 

1.063 

50,000 

2,250 

1.650 

18.800 

5.000 

1.800 

!,250 

1,500 


Articles. 


Drainpipe » 

Sand  ana  gravel , 

Flsgstone 

Granite 

Iron 

Asbea , 

Fiah 

Potatoes 

Piaster 

Hair 


1889. 


Tom, 


Shipping, 


1890. 


Tons. 

5,000 

10.000 

1,000 

20,000 

2,000 

41 

2,000 

1,800 

875 

200 


1880. 
1890. 


Arrivals  of  vessels 
from  foreign  ports. 


Knmber. 


29 
19 


Yalne  of 
cargoes. 


$16,271.92 
17.396.69 


Vessels  owned  in 
.  Newport. 


Number. 


143 
148 


Gross  ton- 
nage. 


7,694.54 
7,972.93 


C  12. 
HARBOR  OF  REFUGE  AT  BLOCK  ISLAND,  RHODE  ISLAND. 

This  island  is  a  part  of  the  State  of  Bhode  Island ;  it  is  14  miles  east 
of  Montailk  Point,  the  eastern  end  of  Long  Island,  and  its  nearest  point 
is  abont  10  miles  from  the  mainland.  Besides  the  wants  of  the  mack- 
erel-fishing fleet  and  the  general  coast  navigation  the  island  is  an  im- 
portant point  on  our  shores  for  ocean  navigation.  It  has  a  signal  station 
connected  by  submarine  telegraph  with  the  mainland.  Vessels  nre 
passing  the  island  at  all  times  and  on  all  sides  of  it,  and  its  position 
renders  it  of  national  importance  The  object  of  the  improvement  is  to 
furnish  a  harbor  of  refuge  for  vessels  engaged  in  foreign  and  coastwise 
commerce.    The  mean  rise  and  fall  of  the  tide  is  about  3  feet. 


ORIGINAL  CONDITION. 


Before  the  construction  of  the  present  harbor  of  refuge  Block  Island 
had  no  harbor  which  afforded  protection  for  decked  vessels.  The  only 
ones  used  were  open  boats,  which,  on  the  approach  of  storms,  were 
hauled  up  on  the  beach  by  oxen.  The  largest  of  these  boats  were  of 
about  10  tons  burden. 
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PLANS  OF  THE  WORK. 

« 

The  original  project  and  its  subsequeut  modificatious  provided  for  a 
harbor  of  refage  od  tbc  eastern  side  of  the  island,  consisting  of  <in  inn^r 
harbor  or  basin  for  small  vessels  and  an  exterior  haibor  for  large  ones. 
The  basin  was  to  be  aboui  250  by  300  feet  in  area,  and  inclosed,  with  the 
exception  of  an  opening  of  80  feet  in  width.  The  exterior  harbor  was 
to  be  formed  by  a  riprap  breakwater,  which  has  been  bailt.  About  300 
feet  from  the  sea  end  of  this  breakwater,  which  is  1,000  feet  long,  a  gap 
200  feet  long  was  left  for  the  convenience  of  vessels.  The  present  project 
contemplates  the  filling  of  this  gap  and  restoring  the  breakwater  to  its 
original  dimensions,  the  enlargement  of  the  inner  harbor,  and  the 
removal  of  a  shoal  along  the  western  side  of  the  breakwater.  A  plat  of 
Block  Island,  showing  the  position  of  the  harbor  of  refuge  and  a  plan 
of  the  works,  may  be  found  in  the  Eeport  of  the  Chief  of  Engineers  for 
1885,  vol.  1,  pages  612,  613. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1889. 

The  total  expenditures  n|)  to  June  30,  1889,  including  liabilities  out- 
standing at  that  date,  was  $340,931.39. 

The  inner  harbor  and  the  main  breakwater,  built  in  prolongation  of 
tbe  eastern  side  of  the  inner  harbor,  and  extending  1,900  i\^t  from  the 
shore,  were  constructed  in  the  years  1870  to  1879,  inclusive.  The  util- 
ity of  the  work  at  once  became  apparent.  In  stormy  weather  the  inner 
harbor  especially  was  filled  with  fishermen  and  coasters,  and  it  soon 
became  necessary  to  increase  its  depth  from  7  feet,  to  which  it  had  been 
dredged  in  the  first  instance,  to  9  feet  at  mean  low  water.  A  strong 
jetty  had  been  built  out  from  the  cliff  to  the  eastward  of  the  inner 
liarborand  a  masonry  wall  constructed  on  the  inside  of  the  crib- work 
forming  the  eastern  side  of  the  inner  harbor.  The  filling  of  the  gap  in 
the  main  breakwater  had  been  carried  (o  an  extent  sudicient  to  keep 
out  the  sea  which  was  formerly  driven  through  it  into  the  outer  harbor 
ill  easterly  storms.  The  timber  jetty  filled  with  stone  forming  the  shore 
end  of  the  western  wall  of  the  enlarged  inner  harbor  and  about  160  feet 
of  its  north  wall  east  of  the  opening  into  the  harbor  had  been  finished, 
and  about  90  feet  of  the  wall  west  of  the  opening  built  to  the  level  of 
mean  high  water. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  last  fiiical  year  no  work  was  in  progress. 
Work  was  resumed  on  the  north  wall  of  the  enlarged  inner  harbor  Au- 
gust 3,  1880,  and  1,941  tons  of  riprap  granite  were  placed  in  it  and  420 
tons  on  the  breakwater  during  the  last  fiscal  year.  Of  the  stone  deliv- 
ered 1,265  tons  were  taken  from  Mason's  Island  Quarry,  which  is  oper- 
ated by  the  Government.  November  18, 1889,  the  United  States  dredge 
Rlwde  Island  commenced  dredging  in  the  enlarged  inner  harbor  on  the 
bar  that  had  been  formed  on  the  western  side  of  the  breakwater. 

The  dredging  extended  from  the  end  of  the  steam-boat  wharf  to 
within  about  1(K)  feet  of  the  north  wall.  Three  thousand  and  twenty- 
five  yards  of  sand  were  dredged,  making  a  depth  of  9  feet  at  mean  low 
water.  The  dredging  was  discontinued  on  December  28,  1889,  and  the 
dredge  transferred  to  other  work.  Mr.  F.  I.  Angell  was  the  local  super- 
intendent of  the  work. 
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AMOUNT  EXPENDED  DUBING  THE  LAST  FISCAL  YEAR  AND  RESULTS 

TO  JUNE  30,  1890. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30, 1890,  was  $13,194.20,  and  the  result  was  the  exten- 
sion of  the  north  wall  of  theenlarged  inner  harbor  50  feet  to  the  westward, 
and  the  use  of  420  tons  of  stone  in  the  proposed  repairs  to  the  break- 
water and  deepening  the  water  to  9  feet  on  that  part  of  the  bar  within 
the  enlarged  inner  harbor  that  lies  between  the  steam-boat  wharf  and 
a  line  100  feet  from  the  north  wall ;  also  the  purchase  of  plant  to  the 
ealue  of  $4,201.48. 

THE  WHARF  AT  BLOCK  ISLAND. 

In  the  annual  reports  of  the  officer  in  charge  for  some  years  past, 
>ittention  has  been  called  to  the  dilapidated  and  dangerous  condition 
jf  the  wharf.  It  is  on  the  land  side  of  the  inner  harbor  and  was  built 
Aj  the  United  States  for  purposes  of  construction  of  that  work.  Since 
completion  of  the  inner  harbor  the  only  use  of  the  wharf  by  the  Gov- 
^rnment  has  been  for  the  purpose  of  landing  mails  and  supplies  for  the 
<ight  houses,  etc.  This  use  it  is  thought  does  not  warrant  an  estimate 
ibr  its  repair  or  reconstruction,  which  would  cost  perhaps  $2,500. 

In  his  annual  report  for  the  year  1886,  Colonel  Elliot,  for  reasons 
ivhich  were  fully  set  forth,  recommended  tliat  this  wharf  be  turned  over 
/o  the- town  of  New  Shoreham,  the  corporate  name  of  Block  Island,  and 
^hat  the  following  provision  be  attached  to  the  item  for  Block  Island  in 
/be  next  river  and  harbor  bill: 

Provided f  That  the  wharf  on  the  land  side  of  the  inner  harbor  may  bo  turned  over 
to  the  town  of  New  Shoreham  for  the  pnblic  use  of  said  town ;  bnt  no  tolls  or  charges 
^ball  ever  be  exacted  for  the  use  of  said  wharf  by  pnblic  vessels  of  the  United  States, 
f  freight  carried  in  snch  vessels. 

And  I  would  respectfully  renew  the  recommendation.    , 
During  the  past  year  the  wharf  has  been  temporarily  repaired  by  the 
citizens  of  Block  Island  at  their  own  expense.    The  location  of  the 
T^harf  may  be  seen  in  the  plat  published  at  page  613  of  the  Annual 
Beport  of  the  Chief  of  Engineers  for  1885. 

WORK  BEQUIBED  TO  COMPLETE  THE  EXISTING  PBOJEOT. 

Ihe  work  required  to  complete  the  existing  project  is  the  completion 
of  t lie  filling  of  the  gap  in  the  main  breakwater,  the  restoration  of  the 
breakwater  to  its  original  dimensions,  and  the  enlargement  of  the  inner 
harbor. 

OPEBA.TIONS  CONTEMPLATED    FOB  THE  FISCAL  YEAB    ENDING  JUNE 

30.  1891. 

If  ai'  appropriation  is  made  it  is  proposed  to  apply  it  to  the  continua- 
tion of  the  work  according  to  the  existing  project. 

Block  1  dand  is  in  the  Newport  collection  district,  and  Newport  is  the  nearest  port 
of  entry .  The  revenne  collected  at  Newport  in  the  last  fiscal  year  wa8$3,380. 14.  There 
IB  no  duty  coUected  at  the  island.  The  value  of  the  harbor  is  mainly  as  a  harbor  of 
refnge.  T  bere  are  several  lights  at  the  island.  The  nearest  fortification  is  Fort 
Adams,  B.  1. 

BNv  \  90 37 
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Money  statement 

Jaly  1, 1889,  amount  available $13,854.12 

Jnly  1,  1890,  amount  expended  daring  fiscal  year,  exelusive  of 

liabilities  outstanding  July  1, 1889 tn,682.64 

Jnly  1,  1890,  ontstanding  liabilities 1,511.56 

13,194.20 

'         ■■ 

July  1,  1890,  balance  available 669.92 

Amount  appropriated  by  act  of  September  19,  1890 15,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 15, 659. 92 

L  Amount  (estimated)  required  for  obmpletion  of  existiug  project 24, 000. 00 

<  Amount  that  can  be  profitably  expended  in  fiscal  year  endi  ng  June  30, 1892    24, 000. 00 
(  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

[Famished  by  Hon.  Nicholas  Ball,  Block  Island.] 
Imports  and  export$. 


Article. 


CoalreceiTed  (about) , 

IronreoelTed  (aboat) , 

Grain  reoeiyed  (about) 

Lumber  reoeivcMl  (aboat) 

General  merohandise,  not  inoladed  in  the  above 

ArrivaU  and  departures. 

Steamers,  from  60  to  1,000  tons,  drawing  from  3  to  10  feet  of  water 
Salling-Tesaels,  from  10  to  200  tons,  from  6  to  8  feet  draught 


Tons. 

S.500 

275 

2,325 

6,5d2 

16^500 


Tom. 

6.200 

300 

2,401 

5,722 

ie,200 


1888. 


21408 

117.1 


C  13. 

IMPROVEMENT  OF  PAWCATUCK  RIVER,  RHODE  ISLAND  AND  CONNECT- 
ICUT. 

The  navigable  part  of  Pawcatack  Biver  extends  from  the  mannfact 
nring  town  of  Westerly  to  Little  Narragansett  Bay,  into  which  it 
empties.  The  approach  to  the  river  is  through  Stouington  Outer  Har- 
bor and  Little  Narragansett  Bay,  and  the  object  of  the  improvement 
is  to  deepen  and  widen  the  river  channel  leading  from  this  bay  to 
Westerly. 

The  mean  rise  and  fall  of  the  tide  is  2. 60  feet  at  the  month  of  the  river 
and  2.30  feet  at  Westerly. 


ORIGINAL  CONDITION. 

Before  improvement  the  channel  was  crooked  and  obstracted  by 
namerous  shoals,  on  some  of  which  there  was  bat  1^  feet  at  mean  low 
water. 
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PLAN  OP  IMPROVEMENT. 

By  means  of  appropriations  made  in  the  years  1871-'75,  the  riv6r  was 
improved  by  the  United  States  by  the  excavation  of  a  channel  5^  feet 
deep  at  mean  low  water,  and  75  feet  wide  below  the  wharves,  and  from 
35  to  40  feet  wide  between  the  lower  and  upper  wharves.  The  present 
project  contemplates  the  widening  oi  the  channel  to  100  feet  below  the 
wharves  and  by  an  additional  width  of  two  cuts  of  ah  ordinary  dredg- 
ing-machine,  or  about  40  feet  between  the  lower  and  the  upper  wharves, 
also  the  deepening  of  the  entire  channel  to  8  feet  at  mean  low  water. 

A  plat  of  Pawcatuck  Biver,  showing  the  channel-lines  under  the 
present  project,  was  published  in  the  Annual  Seport  of  the  Chief  of 
Engineers  for  1885,  Part  I,  pages  623-625. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1889. 

The  amount  expended  on  the  present  project  up  to  June  30, 1889,  in- 
cluding liabilities  outstanding,  was  $11,288.77,  and  the  result  was  the 
completion  of  the  channel  to  its  full  width  and  depth  from  the  deep 
water  opposite  the  village  of  Lottery  to  a  point  near  the  lower  end  of 
M&jor's  Island,  with  the  exception  of  small  amounts  of  ledge  rock  which 
extend  into  the  channel  near  Certain  Draw  Point  and  Pawcatuck  Bock. 

OPERATIONS  DURING  THE  LAST  FISCAL  TEAR. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress.  The 
work  of  removing  the  ledges  at  Certain  Draw  Point  and  Pawcatuck 
Bock  commenced  on  July  29, 1889,  was  continued  until  October  30, 1889, 
when  both  ledges  were  removed  to  a  depth  of  8  feet  at  mean  low  water. 
Three  hundred  and  thirty-nine  and  one-fourth  tons  of  rock  were  re- 
moved from  these  ledges.  The  work  of  extending  the  channel  toward 
Westerly  was  resumed  March  9, 1890,  by  a  dredge  hired  of  the  Hart- 
ford Dredging  Company,  and  continued  until  April  5,  1890.  Seven 
thousand  five  hundred  and  nine  yards  of  sand  and  gravel  were  exca- 
vated and  the  channel  extended  about  500  feet  towards  Westerly,  Mr. 
A.  H.  Dickens  was  local  superintendent  of  the  wort:. 

AMOUNT  EXPENDED  DURINa  THE  LAST  FISCAL  YEAR,  AND  RESULTS 

TO  JUNE  30,  1890. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30,  1890,  was  $9,573.85,  and  the  result  was  that  the 
channel  was  cleared  of  obstructions  and  extended  to  a  point  near  the 
upper  end  on  Major's  Island,and  the  purchase  of  plant  to  the  value  of 
$1,761.54. 

WORK  REQUIRED  TO  COMPLETE  THE.  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  dredging 
of  the  channel  to  a  depth  of  8  feet  at  mean  lo^  water  and  width  of  100 
feet  from  the  upper  end  of  the  present  work  to  Westerly,  and  a  width  ot 
40  feet  between  the  upper  and  lower  wharves  of  that  town. 

OPERATIONS  CONTEMPLATED    FOR    THE  FISCAL  TEAR  ENDING  JUNE 

30, 1891. 

If  an  appropriation  is  made  it  is  proposed  to  continue  the  work  of 
widening  and  deepening  the  channel  according  to  the  existing  project, 
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and  also  to  afford  such  relief  as  the  commerce  of  the  river  may  reqairo 
at  the  shoalest  places  in  advance  of  the  main  work. 

Pawoatuck  River  is  in  the  collection  districts  of  Providence  and  Stonington,  the 
dividing  line  passing  through  the  river.  Providence  and  Stouiugton  are  the  nearest 
ports  of  entry.  The  revenue  collected  in  the  last  fiscal  year  was:  Providence, 
|269,858.00;  Stonington,  $l,r>90.  The  nearest  liffbt-houses  are  the  Stouington  and 
Watch  Hill  lights.    The  nearest  fortification  is  Fort  Truniball,  New  London,  Cotm. 

Money  statement 

July  1,  1889,  amount  available 19,573.85 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1889 $9,091.81 

July  1, 1890,  outstanding  liabilities 482.04 

9, 57.3. 85 


Amount  appropriated  by  act  of  September  19,  1890 16, 600. 00 


'Amount  ^estimated)  required  for  completion  of  existing  project 

Amountthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1892 
Submitted  in  compliance  with  requirements  of  sectioi^  2  of  river  and 
harbor  acts  of  1866  and  1867. 


37.00 
37.00 


COMMERCIAL  STATISTICS. 

f Famished  by  Messrs.  Maxsou  &.  Co.,  Westerly,  B.  I.] 
Receipts  at  Westerly  by  water. 


Articles. 


Coal  .... 

Saod... 
Laniber. 
Bricks . . 
Graia  ... 
Fig-iron 


tons. 
..do., 
.feet. 


.bushels. 
— tons. 


18, 8M 

892 

i,  152, 167 

1. 195. 700 

71,000 

925 


17.014 

1,275 

4,042,«97 

S51.000 

72.675 

1.094 


Shipments, 


Stone... 
Lumber. 


.tons., 
.feet. 


^180 


4.C64 
82. 900 


Nnraber  of  passengers  carried  by  steamers  (about) : 

1888 59,000 

1889 - 81,400 


Coal.... 
Sand  ... 
Lumber 
Bricks . . 
Grain . . . 
Iron 


Stone . . . 
Lumber. 


COMMERCIAL  STATISTICS. 
[Furnished  by  Messi-s.  Maxson  St  Co.,  Westerly,  R.  I.] 

Receipts. 


Articles. 


Shipments. 


Number  of  passengen  carried  by  iteamera  in  1888»  (aboat)  50,000. 


im. 


Tims.  !  Tnts. 
18,894  ;  17,914 
892  :    1,275 
6.899" 
2,391  I 
2,180 


925 


2.189 
1,094 


2,180 


4, 064 
197 
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C  14. 

HARBOR  OF  REFUGE  AT  STONINGTON,  CONNECTICUT. 

Stoningtou  Harbor  lies  on  the  north  side  of  the  eastern  entrance  from 
the  ocean  into  liong  Island  Sound,  and  the  main  object  of  the  improve- 
ment is  to  farnish  a  harbor  of  refuge  for  vessels  entering  and  leaving 
this  entrance  to  the  soand.  The  mean  rise  and  fall  of  the  tide  is  about 
2$  teet. 

ORIGINAL  CONDITION. 

Originally  it  was  an  open  bay,  unprotected  from  southerly  storms, 
and  obstructed  by  a  shoal,  having  a  low-water  depth  of  but  6  feet  at 
the  shoalest  part.  This  shoal  nearly  tilled  the  inner  harbor,  and  lefc 
but  a  narrow  channel  on  either  side' of  a  depth  insufficient  to  ]>ermit 
vessels  of  12  feet  draught  to  reach  the  upper  wharves  at  low  water. 

PLANS  OF  THE  WORK. 

A  short  breakwater  was  constructed  in  the  years  1828-1831,  at  a  cost 
of  $34,766.65,  for  the  protection  of  the  commerce  of  the  town  of  Ston- 
ingtou The  enlarged  project  of  1871  for  the  improvement  of  Stoning- 
tou Harbor  and  its  subsequent  modification,  under  which  work  is  now 
carried  on,  embraced  dredging  in  the  upper  harbor  and  the  construction 
of  two  breakwaters  in  the  outer  harbor.  One  of  these  (the  western)  was 
to  be  built  out  from  Wamphassuck  Point,  the  southwest  limit  of  the 
harbor,  and  to  extend  about  2,000  feet,  and  the  other  (the  eastern)  was 
to  extend  from  the  vicinity  of  Bartlett's  Beef  to  the  Middle  Ground. 
The  western  breakwater  was  completed  in  1880,  at  a  cost  of  $103,190. 
The  amount  expended  in  dredging  the  upper  harbor  was  about  $45,000. 
The  position  of  the  western  end  of  the  eastern  breakwater  has  not 
been  determined,  but  it  will  probably  be  found  necessary,  in  order  to 
afford  all  the  protection  desired,  to  extend  the  breakwater  at  least  until 
it  inters^ts  a  range  from  Stoningtou  Light  to  the  nKddleof  Wicopessit 
Island.  It  may  then  be  found  desirable  to  carry  it  still  further,  pos- 
sibly to  the  range  from  Stoningtou  Light  to  the  eastern  end  of  Fisher's 
Island. 

A  plat  of  this  harbor,  showing  the  position  of  the  breakwaters,  was 
published  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1884,  page 
G32. 

AMOUNT  EXPENDED   AND  RESULTS  TO  JUNE  30, 1889. 

The  amount  expended  on  the  eastern  breakwater  up  to  the  close  of 
the  fiscal  year  ending  June  30,  1889,  including  liabilities  outstanding 
at  that  date,  was  $114,989.66,  and  its  length  at  that  date  was  2,240  feet. 

OPERATIONS  DURING  THE  LAST  FISCAL  TEAR. 

At  the  beginning  of  the  last  fiscal  year  the  work  of  constructing  the 
eastern  breakwater  was  in  progress  under  the  contract  of  February  8, 
1889,  with  Charles  F.  Stoll,  of  New  London,  Conn.,  which  was  finished 
August  17y  1889.  One  thousand  nine  hundred  and  twenty-five  tons  of 
stone  were  placed  during  the  fiscal  year.  Mr.  F.  I.  Angell,  until  Au- 
gust 1, 1889,  and  Mr.  A.  H.  Dickens,  until  the  completion  of  the  con- 
tract, were  local  inspectors  of  the  work. 
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AMOXJNT  EXPENDED  DURING  THE  LAST   FISCAL  YEAR  AND  RESULTS 

TO  JUNE  30,  1890. 

The  amouQt  expended  dnring  the  last  fiscal  year,  including  liabilities 
outstanding  June  30, 1890,  was  $862.57,  and  the  result  was  the  extension 
of  the  eastern  breakwater  to  a  poiut  about  2,290  feet  from  its  eastern 
extremity,  or  about  .89  of  the  shorter  of  the  alternative  lengths  projected. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  to  finish  the 
construction  of  the  eastern  breakwater.  In  case  it  be  found  that  suffi- 
cient protection  to  the  harbor  of  refuge  has  been  afforded  when  the 
range  from  Stouiugton  Light  to  the  middle  of  Wicopessit  Island  is 
reached,  the  length  of  the  breakwater  yet  to  be  built  is  about  280  feet 
Should  it  be  decided  to  extend  it  to  the  middle  ground,  it  will  require 
about  100  feet  more. 

By  reason  of  the  great  danger  to  the  large  passenger  steamers  of  the 
Stouington  Line  (New  York  and  Boston),  caused  by  the  western  end  of 
the  breakwater,  especially  in  foggy  and  thick  weather,  and  which  will 
continue  to  exist  until  it  is  completed  and  a  light-house  and  fog-signal 
are  erected  upon  it,  it  is  very  desirable  that  the  whole  amount  necessary 
to  finish  the  breakwater  should  be  included  in  one  appropriation.  The 
temporary  light  on  the  western  end  of  the  breakwater  has  been  main- 
tained. 

The  completion  of  this  work  will  afford  a  thoroughly  protected  an- 
chorage for  vessels  drawing  18  feet  of  water,  and  a  harbor  of  refuge 
for  the  commerce  which  daily  passes  between  Long  Island  Sound  and 
the  eastward. 

OPERATIONS  CONTEMPLATED  FOR  THE    FISCAL    TEAR   ENDING  JUNE 

30, 1891. 

,  If  an  appropriation  is  made,  it  is  proposed  to  extend  the  eastern  break- 
water further  to  the  westward. 

Stouington  Harbor  is  in  the  Stoniugton  collection  district  and  is  a  port  of  entry. 
The  amount  of  revenue  coUect'ed  at  Stouington  in  the  lost  fiscal  year  was  $1,590.00. 
The  principal  value  of  the  harbor  is  as  a  harbor  of  refuge.  The  nearest  lights  are 
Stouington  Light'  and  Latimer's  Reef  Light.  The  nearest  fortification  is  Fort  Tram- 
bull,  New  Loudon  Harbor,  Connecticut. 

Money  statement 

July  1,  1889,  amount  ayailable f912.84 

July  If  1890,  amount  expended  duriug  fiscal  year,  exclusive  of 

liabilities  outfttandiug  July  1,  1889 $775.15 

July  1,  outstandiug  liabilities 87.42 

862. 57 


July  1,  1890,  balance  available 50.27 

Amount  appropriated  by  act  of  September  19, 1890 12, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 12, 550. 27 


'  Amount  (estimated)  required  for  completion  of  existing  project 12, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

I      1^92 12,500.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

L    harbor  acto  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 


[Furnished  by  Mr.  H.  G.  Palmer,  deputy  collector.] 


Nnmberof  yesaeU  entering  from  foreiKO  ports 
N  amber  of  vessels  cleared  for  foreign  ports  . . . 

Value  of  merchandise  imported 

Amount  of  duties  collected  

Estimated  value  of  cargoes  coastwise 

Estimated  value  of  cargoes  shipi>ed  coastwise. 

Value  of  iHTodnot  of  fineries 

Number  of  vessels  seeking  harbor  for  refiige. . 

Number  of  vessels  registwed  in  district 

Tonnage,  gross 


8 

8 

$6,087.00 

II,  875. 60 

136.000,000.00 

$34. 500. 000. 00 

'       IIOO,  000. 00 

2, 400. 00 

113.00 

6,328.38 


1800. 


12 

11 

$8,263.62 

$1, 500. 00 

$38,000,000.00 

$37,000,000.0(V. 

$150, 000. 00 

8,000.00 

11&Q0 

0,118L52 


C  15. 

BEMOYINQ  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

WRBOK  OF  SCHOONER  SARAH  L.  SIMMONS. 

The  schooner  Sarah  L,  Simmons  was  loaded  with  a  cargo  of  paving 
stone  and  was  boand  from  East  Bine  Hill,  Maine,  to  New  York.  On 
September  11, 1889,  she  was  wr^ked,  and  sank  in  about  7  fathoms  of 
^ater,  about  700  yards  northeast  by  east  one-half  east  from  Pollock 
Kip  Light  Ship,  directly  in  the  center  of  the  main  channel  of  communi- 
cation for  vessels  plying  between  ports  north  and  south  of  Gape  God. 
Her  dimensions  were  as  follows :  Length,  108.6 ;  breadth,  30  feet :  depth, 
9.7  feet;  gross  tonnage,  242.  She  was  owned  i  A  Philadelphia,  Pa.,  and 
George  W.  Shepherd,  jr.,  was  her  managing  owner. 

The  notice  required  by  section  4  of  the  river  and  harbor  appropri- 
ation act  of  June  14, 1880,  to  all  persons  interested  in  the  vessel,  etc., 
was  given  by  advertisement  in  newspapers,  and  proposals  for  removing 
the  wreck  were  invited.  '  No  action  having  been  taken  by  the  owners, 
the  proposals  were  opened  November  21, 1889. 

An  abstract  of  proposals  received  and  the  terms  of  the  contract  will 
be  found  in  the  appended  table. 

Giant  powder  was  used  to  remove  the  wreck.  The  work  was  greatly 
delayed  by  unfavorable  weather.  It  was  completed  March  31,  1890. 
Mr.  G.  F.  Bostock  was  local  inspector. 

Ahatraot  of  propoBaU  far  removing  wreck  of  schooner  Sarah  L.  SimmonB,  received  at  En- 
gineer Office,  U.  8.  Armiff  Nevcport,  R.  1.,  in  reiponee  to  advertisemeni  dated  October  21, 
1889,  and  opened  at  12  &clook,  noonf  on  Thursday  the  2lst  day  of  November,  1889. 


Na 


1 
2 


Name  And  Address  of  bidder. 


Alexander  Crocker,  Hysnnis,  Mass 
Wm.  B.  Chapman.  New  York,  N.  Y 


Amount 
of  bid. 


13,848 
3,600 


Contract  awarded  to  Alexander  Crocker,  of  HyannU,  Mass.,  with  the  approval  of 
the  Chief  of  Engineers,  and  dated  December  11,  1889. 

Work  to  be  commenced  within  10  days  after  the  approval  of  the  contract  by  the 
Chief  of  Engineers,  and  completed  within  30  days  of  the  time  of  commencement. 
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WRECK  OF  SCHOONER  ELLEN  R. 

The  schooner  Ellen  R.  was  wrecked  some  time  during  the  year  1888, 
in  Little  Harbor,  Wood's  Holl,  Mass.  Her  dimensions  were  approxi- 
mately as  follows :  Length,  53  feet ;  breadth,  18  feet ;  tonnage,  25.  The 
name  of  her  owner,  or  the  circumstances  attending  her  loss,  were  not 
ascertained. 

The  notice  required  by  section  4  of  the  river  and  harbor  appropria- 
tion act  of  June  14, 1880,  to  all  persons  interested  in  the  vessel,  etc., 
was  given  by  advertisement  in  newspapers,  and  proposals  for  removing 
the  wreck  were  invitcid.  No  action  having  been  taken  by  the  owners, 
the  proposals  were  opened  January  13,  1890. 

An  abstract  of  the  proposals  received  and  the  terms  of  the  contract 
will  be  found  in  the  appended  table. 

The  contractor  finished  the  removal  of  the  wreck  March  26,  1890. 
Mr.  A.  li.  Elliott  was  local  inspector  of  the  work. 

Abstract  of  proposals  for  removing  wreck  ofBchooner  Ellen  B,,  received  at  Engineer's  Office^ 
U.  S.  Army,  NewpwifR.  j.^in  response  to  .adreriisimevt  dated  JJecembiv  13,  1889,  and 
opened  at  12  o'clockt  noonj  on  Monday  the  Vith  day  of  January ^  1890. 


No. 


1 
2 
3 


Kauie  and  address  of  bidder. 


Charlea  E.  Davis,  Wood's  Holl,  Mass  . . . . 
William  Back  ley,  Vineyard  Haveit,  Mass 
James  Baker,  Boston,  J^ass 


Amotuit 
of  bids. 


$189 
767 


Contract  awarded  to  Charles  E.  Davis,  of  Wood^sHoU,  Mass.,  with  the  approval  of 
the  Chief  of  Engineers,  and  dated  January  23,  189U. 

V^Tork  to  be  commenced  within  ten  days  after  the  approval  of  the  contract  by  the 
Chief  of  Engineers,  and  comideted  within  thirty  days  of  the  time  of  commencement. 


WRECK  OF   SCHOONEB  QUILP. 

The  schooner  Quilp  was  wrecked  ou  the  north  side  of  the  entrance  to 
Cuttyhunk  Pond,  Guttyhnuk  Island,  Massachusetts.  The  vessel  was 
built  at  Mystic  Conn.,  in  1861,  and  was  39  feet  long.  Her  gross  ton- 
nage was  15.98. 

The  notice  required  by  section  4  of  the  river  and  harbor  appropria- 
tion act  of  June  14,  1880,  to  all  persons  interested  in  the  vessel,  etc., 
was  given  by  advertisement  in  newspapers,  and  proposals  for  removing 
the  wreck  were  invited.  No  action  having  been  taken  by  the  ow^uers,  the 
proposals  were  opened  February  17,  1890. 

An  abstract  of  tlie  proposals  received  and  the  terms  of  the  contract 
will  be  found  in  the  appended  table. 

The  contractor  finished  the  removal  of  the  wreck  March  24,  1890.  Mr. 
A.  K.  Elliot  was  the  local  inspector. 


No. 


1 
2 

3 

4 
6 


Nauie  and  luIdreAH  of  bidder. 


Williftm  Bocltloj',  Vincvnrd  Haven.  MasH 

Cliarlee  E.  Davin,  Wood'H  IToll,  Masii 

John  J  Vecder,  Wood's  IIoll,  Maas 

Tiniotliv  Akiu,  sr.,  Cuttybiiiiic,  Muh8 - 

CCA  lieu,  New  Beflfoftl.  Mass ■ 

- 


Amouot 
or  bid. 


189 
195 
39S 
198 
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ContriM:t  awarded  to  Williain  Buckloy,  of  Vineyard  Haven,  Mass.,  witL  tho  ap- 
proval of  the  Chief  of  Engineers,  and  dated  February  28, 18iH). 

Work  to  be  commenced  within  ten  days  after  the  approval  of  the  contract  by  the 
Chief  of  Engineers,  and  completed  within  thirty  days  of  the  time  of  commencement. 


WBEOK  OF  SOHOOI9EB  BENJAMIN  GABTSIBE. 

The  schooner  Benjamin  Qartside  was  loaded  with,  about  450  tons  of 
coal  and  was  bound  from  Hoboken,  N.  J.,  to  East  Cambridge,  Mass.  On 
October  5,  1889,  while  lying  at  anchor  alK)ut  2^  miles  northwest  one- 
half  wes^t  from  Handkerchief  Light-Ship,  she  was  struck  amidships  by 
the  schooner  Mary  B.  Wellington  and  sank  in  about  29  feet  of  water, 
constituting  a  dangerous  obstruction  to  navigation  of  the  north  chan- 
nel of  Vineyard  Sound.  She  was  owed  by  Bartlett  &  Shepherd,  of 
Philadelphia,  Pa.,  and  w^s  built  at  Chester,  Pa.,  in  1869.  Her  dimen- 
Hions  were  approximately  as  follows :  Gross  tonnage,  343.33;  length, 
130.9  feet;  breadth,  29.2  feet ;  depth,  13.7  feet.  She  was  stripped  of 
her  sails,  booms,  gaffo,  arid  running  gear  by  wreckers. 

The  notice  required  by  section  4  of  the  river  and  harbor  appropriation 
act  of  June  14,  1880,  to  all  persons  interested  in  the  vessel,  etc.,  was 
given  by  advertisement  in  newspapers,  and  proposals  for  removing  the 
wreck  were  invited.  No  action  having  been  taken  by  the  owners  the 
proposals  were  opened  May  22, 1890. 

An  abstract  of  the  proposals  received  and  the  terms  of  the  contract 
will  be  found  in  the  appended  table. 

The  work  of  removal  of  the  wreck  was  commenced  June  18,  1890, 
and  was  in  progress  at  the  close  of  the  year.  Mr.  O.  F.  Rostock  is  the 
local  inspector. 

Jbstract  of  propoeaU  for  removing  wreck  of  schooner  Benjamin  Gartside,  received  at  En- 
ffineer  Office  of  U,  S,  Army,  Newport^  R.  I.^  inresponee  toadvertieiment  dated  ApriV22f 
1890,  and  opened  at  12  o^ clock  noon,  on  Thursday ^  the  Q2d  day  of  May^  1890. 


No. 


1 

2 
3 

4 


Name  aod  addrefia  of  bidder. 


Gr6o.  W.  TowDsend,  Boaton,  Mass. . . 

Jam^s  Baker,  BoatoD,  Maas 

Wm.  £.  Chapman,  Brooklyn,  N.  Y  . 
Chas.  E.  Dkvis,  Wood's  Holl,  Maas . 


Amount 
of  bid. 


$2,949 
3,733 
3,843 
4,875 


Contract  awarded  to  Qeo.  W.  Townseud^  of  Boston,  Mass.,  with  the  approval  of  the 
Chief  of  EDgineers,  and  dated  Jnne  4,  1890. 

Work  to  be  commenced  within  ten  days  after  the  approval  of  the  contract  by  the 
Chief  of  Engineers,  and  completed  within  30  days  of  the  time  of  commencement.    . 


C  z6. 


PRELIMINARY  EXAMINATION  OF  MARTHA'S  VINEYARD,  INNER  AND  OUTER 

HARBOR  AT  EDGARTOWN,  MASSACHUSETTS. 

Engineer  Office,  U.  S.  Army, 
'  Newport y  R,  J.,  December  14, 1888. 

General:  In  coiupliauce  with  instructions  contained  in  Depart- 
ment letter  of  September  29, 1888, 1  have  tbe.honor  to  submit  the  fol- 
lowing report  upon  the  preliminary  examination  of  Martha's  Vineyard, 
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inner  and  outer  harbor  at  Edgartowu,  Mass.,  provided  for  in  the  rivei 
and  harbor  act  of  August  11,  1888,  and  made  by  Maj.  W.  B.  Liver- 
more,  Corps  of  Engineers,  and  Mr.  Edward  Parrish,  assistant  engineer, 
September  20  to  22  last. 

The  enter  harbor  referred  to  lies  to  the  north  and  east  of  Edgartowu, 
Martha's  Vineyard.  It  is  bounded  on .  the  east  by  Ohappeqniddick 
Island  and  on  the  west  by  a  shoal  extending  northward  from  Edgar- 
town  light  for  a  distance  of  about  3  miles. 

The  deep-water  ^rea  of  this  harbor  is  about  3  miles  in  length  from 
north  to  south,  about  1  mile  in  width,  and  is  sheltered  from  all  storms 
except  those  from  the  north. 

The  inner  harbor  is  formed  by  the  channel  that  separates  Ghappe- 
quiddick  Island  from  Martha's  Vineyard,  and  has  an  area  of  about 
three-fourths  of  a  square  mile.  It  is  connected  with  the  outer  harbor 
by  an  opening  350  feet  wide. 

The  improvement  desired  in  the  outer  harbor  is  the  construction  of  a 
breakwater  to  protect  the  anchorage  area  from  northerly  storms,  that 
in  the  inner  harbor  the  removal  of  a  shoal  known  as  the  Middle  Ground 
extending  southerly  from  Ghappequiddick  Point. 

The  extent  of  the  commerce  passing  this  point  is  well  known  and  has 
been  fully  reported  by  General  Warren  and  especially  by  Golouel  Elliot 
in  his  report  on  the  examination  of  Vineyard  Haven,  which  may  be 
found  in  the  annual  report  for  1887,  pages  572-580. 

The  general  track  of  vessels  passing  through  ^Nfantncket  Bound  lies 
about  5  miles  to  the  northward  of  Edgartown,  at  which  point  they  can 
find  an  anchorage  well  protected  from  all  storms  excepting  those  from 
the  north. 

A  harbor  of  refuge  especially  for  the  smaller  class  of  vessels  is  quite 
desirable  there. 

It  is  roughly  estimated  that  for  $150,000  a  breakwater  could  be  built 
about  1  mile  northeast  of  Edgartown,  affording  an  anchorage  area  of 
about  one-half  square  mile  in  the  outer  harbor,  and  by  dr^ging  the 
Middle  Ground  in  the  inner  harbor  to  a  depth  of  12  feet  an  additional 
area  of  about  one-fourth  square  mile  would  be  available  for  smaller 
vessels. 

The  cost  of  this  dredging  is  roughly  estimated  at  $8,000. 

In  my  opinion  the  inner  and  outer  harbor  of  Edgartown  are  worthy 
of  improvement  by  the  General  Government,  and  the  cost  of  a  sorvey 
of  the  locality  is  estimated  at  $400. 

Commercial  statistics  are  appended  hereto,  and  a  coast-survey  chart 
of  Edgartown,  showing  the  location  of  the  proposed  improvement,  is 
herewith  inclosed. 

Edgartown  is  in  the  Edgartown  collection  district  and  is  a  port  of  entry.  The 
ainoantof  revenue  coUetted  there  daring  the  last  fiscal  year  is  nuknown.  The 
nearest  light-house  is  the  Edgartown  Light;  the  nearest  fortification  is  the  fort  at 
Clark's  Point,  New  Bedford,  Mass.  The  population  of  Edgartown  by  the  United 
States  census  of  IbSO  was  1,303. 

Very  respectfully,  your  obedient  servant, 

W.  R.  LlYEBMOBB, 

Major  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8,  A, 
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COMMERCIAL  STATISTICS. 

[ Famished  by  Mr.  Walter  S.  Oeborn.  J 

EgHmated  number  of  arrival  at  port  of  Edgartown  annualljf. 

Sail,  coasting  vessels v 900 

Sail,  fishing  yessels ^ 200 

Steam  tags,  yachts,  and  miscellaneous 100 

Whaling  vessels ^ 2 

Value  of  sperm  oil  taken  by  vessels  owned  here,  past  year,  $44,000. 

Estimated  amount  of  imports  annually. 

Sperm  oil $10,000 

Coal 15,000 

Lumber 4,000 

Grain 10,000 

Estimated  amount  of  exports  annually. 

Sperm  oil $10,000 

Fish $20,000 

Number  of  vessels  owned  iu  district  of  Edgartown 30 

Number  of  wha'.iug  vessels  fitted  aud  sailed  from  Edgartown  siuce  1872 30 

Nnmber  of  men  employed  on  each 30 

Number  of  whaling  vessels  owned  here,  4.    Aggregate  tounage,  600  tons. 
New  Bedford,  Martha's  Vineyard,  and  Nantucket  steamers  make  a  terminus  at  this 
port  for  nine  months  of  the  year. 


survey  of  martha^s  vineyard,  inner  and  outer  harbor  at 

edgartown,  massachusetts. 

Engineer  Office,  U.  S.  Army, 

Newport^  B,  J.,  December  6, 1889. 

General  :  In  compliance  with  instructions  contained  in  Department 
letter  of  April  1, 1889, 1  have  the  honor  to  make  the  following  report  of 
survey  of  Martha's  Vineyard,  inner  and  outer  harbors  at  Edgartown, 
Mass. 

This  survey  was  completed  on  the  26th  day  of -September. 

A  report  of  the  preliminary  examinations  of  these  harbors  was  sub- 
mitted December  14, 1888. 

They  are  located  iu  the  eastern  part  of  Martha's  Vineyard  Island, 
Massachusetts. 

The  inner  harbor  lies  in  the  northern  part  of  the  water-way  or  strait 
that  separates  Ghappaquiddick  Island  from  Martha's  Vineyard;  it  ex- 
tends southward  about  1^  miles  from  Ghappaquiddick  Point  opposite 
Edgartown  and  averages  about  one-fifth  of  a  mile  in  width. 

The  contracted  width  to  the  entrance  to  this  harbor  taken  in  connec- 
tion with  the  resulting  tidal  currents  of  great  velocity  makes  it  difficult 
for  vessels  to  enter  and  leave  the  inner  harbor,  which  is  too  contracted 
to  form  a  sufficient  harbor  of  refuge,  for,  owing  to  its  limited  width,  ves- 
sels lying  farthest  from  the  entrance  would  be  detained  until  after  the 
departure  of  those  lying  close  to  it  or  until  southerly  winds  should  favor 
a  straight  course  to  the  entrance. 

On  the  other  hand,  the  inner  harbor  is  so  completely  land-locked  that 
vessels  often  seek  refuge  here ;  it  is  also  needed  for  the  accommodation 
of  vessels  receiving  and  discharging  their  cargoes,  but  the  commercial 
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importance  of  Edgartown  is  not  sucli  as  to  justify  any  expenditure  of 
money  on  the  latter  score.  As  it  is  proposed  to  protect  the  outer  har- 
bor by  a  breakwater  it  is  only  the  interest  of  vessels  of  light  draught 
which  nfeed  be  considered  here. 

The  anchorage  area  for  vessels  of  this  class  would  be  materially  im- 
proved by  removing  the  middle  ground  to  a  depth  of  10  feet  below  mean 
low  water,  as  shown  on  the  accompanying  map  ^' A." 

A  comparison  of  the  results  of  the  survey  made  under  the  direction 
of  Maj.  G.  K.  Warren,  in  the  month  of  August,  1874,  with  those  of  (he 
survey  just  completed,  indicates  an  increased  depth  on  the  middle 
ground  in  the  inner  harbor,  also  in  the  channel  south  of  the  light-house 
and  on  the  shoal  that  extends  out  towards  Buoy  No.  10;  this  increase 
varies  from  1  to  3  feet. 

The  borings  taken  on  the  middle  ground  show  that  it  is  composed  of 
sand  for  about  3  feet  from  the  surface ;  below  this  depth  it  appears  to 
be  composed  of  coarse  gravel  or  hard  pan. 

To  remove  this  shoal  would  require  an  excavation  of  18,0CO  yards  of 
material,  at  a  cost  of  25  cents  per  yard,  making  $4,500 ;  all  of  this  could 
be  expended  in  one  year  advantageously. 

The  outer  harbor  lies  to  the  north  and  oast  of  Edgartown,  and  is 
bounded  by  Chappaquiddick  Island  on  the  east  and  south  and  on  the 
west  by  a  shoal  that  extends  northward  from  the  harbor  lighthouse. 
It  is  about  3  miles  in  its  greatest  length  measured  in  a  direction  from 
NNE.  to  SSW.,  and  about  1  mile  in  width. 

The  natural  conditions  here  offer  sufficient  protection  from  all  storms 
except  those  from  the  NNE.  to  NW.  In  winter,  however,  the  large 
quantity  of  ice  that  forms  on  the  shoal  to  the  west  and  northwest  of  the 
harbor  is  driven  into  it  by  northwesterly  winds. 

The  parties  desiring  the  improvement  of  Edgartown  harbors  state  in 
their  petition  to  Congress:  •  •  •  "There  is  now  no  safe  and  suit- 
able harbor  of  refuge  of  sufficient  size  and  contiguous  to  the  route 
ordinarily  taken  by  said  vessels  so  that  said  vessels  in  case  of  severe 
storms  may  hav^  a  safe  anchorage,"  ♦  •  •  and  "  pray  that  such 
a  harbor  of  reiuge  may  be  established  at  the  port  of  Edgartown  by 
the  construction  of  a  breakwater  extending  from  near  Stony  Pointy 
Cape  Pogne,  about  1  mile,  more  or  less,  in  about  northwesterly  direc- 
tion."   •    •    • 

While  the  statement  that  there  is  no  harbor  of  refuge  protected  on 
all  sides  from  storms  is  true,  the  construction  of  such  a  harbor  for  all 
classes  of  vessels  passing  through  the  Vineyard  and  Nantucket  sounds 
is  one  involving  the  consideration  of  other  sites  than  that  of  Edgar- 
town, and  until  some  site  is  selected  for  a  large  harbor  and  due  con- 
sideration given  to  the  various  localities  presenting  facilities  for  the 
purpose  it  is,  in  my  opinion,  of  more  pressing  importance  to  provide 
harbors  for  the  smaller  class  of  vessels  than  the  larger  ones,  as  the 
latter  can  lie  at  anchor  in  localities  that  are  partially  protected  with 
much  less  risk  of  disaj^iter. 

The  outer  harbor  of  Edgartown  presents  a  locality  in  which  the 
smaller  class  can  be  so  protected  by  the  construction  of  an  ice-breaker 
extending  out  from  the  light-house  in  a  northeasterly  direction,  and  a 
breakwater  in  the  position  shown  on  the  accompanying  map  "A." 

The  ice-breaker  here  proposed  is  of  the  following  cross-section :  Fonr 
feet  wide  on  the  top,  which  is  at  an  elevation  of  8  feet  above  mean  low 
water.  The  slopes  on  that  part  lying  between  the  shore  and  the  6  foot 
curve  are  similar  to  those  used  in  the  eastern  jetty  at  Nantucket,  viz,  1 
on  1.    For  the  out^r  portion  in  ujore  than  6  feet  of  water  the  slopes  are 
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made  1  on  2  on  tbe  sea  side  aud  1  on  I  on  the  harbor  side  to  the  depth 
of  12  feet  below  mean  low  water;  below  this  they  are  made  i  ou  1. 

The  cross-section  of  the  breakwater  is  the  same  as  that  for  the  oater 
portion  of  the  ice-breaker.  The  estimated  cost  of  this  improvement  is 
as  follows : 

Ice-breaker,  23,000  tonB  riprap  granite,  at|l |23, 000 

Breakwater^ 65| 000  tons  riprap  granite,  at  (tl (>5,000 

Contingencies 8,000 

Total 96,800 

The  amount  that  could  be  profitably  expended  in  one  year  is  (50,000. 

The  subject  of  a  suitable  harbor  of  refuge  in  these  sounds  is  one  that 
has  been  called  to  the  attention  of  the  General  Govern  meut  &om  time 
to  time  since  1826,  when  the  first  survey  for  such  a  harbor  was  made  at 
Great  Point,  Nantucket. 

The  Vineyard  and  Nantucket  sounds,  with  perhaps  one  or  two  ex- 
ceptions, form  the  greatest  thoroughfare  in  the  world,  and  that  its  pas- 
sage is  one  often  attended  with  danger  is  attested  by  the  numerous 
wrecks  that  have  occured  in  its  waters. 

The  locality  that  presents  the  most  favorable  natural  features  for  the 
establishment  of  a  harbor  of  refuge  for  the  large  vessels  lies  to  the  north 
of  Edgartown  and  to  the  eastward  of  Vineyard  Haven  Harbor,  aud  in- 
cludes that  portion  of  the  sound  lying  between  Squash  Meadow  Shoal 
and  the  shore  of  Martha's  Vinoyartl  from  Cottage  City  to  Edgartown. 
The  site  of  a  breakwater  to  protect  this  anchorage  area  would  be  mainly 
on  Squash  Meadow  Shoal. 

The  breakwater  would  extend  out  from  the  shore  near  Cottage  City 
for  a  distance  of  3,300  feet  to  a  point  about  4,000  feet  from  the  western 
end  of  the  shoal,  thence  the  entire  length  of  the  shoal,  bending  to  the 
southward  near  its  eastern  end,  protecting  an  area  from  all  winds  from 
the  east  to  the  north.  The  length  of  this  portion  of  the  breakwater 
would  be  about  13,000  feet. 

The  cross-section  required  for  a  breakwater  in  this  locality  would  be 
16  feet  wide  on  the  top,  which  would  be  8  feet  above  mean  low  water, 
with  slopes  of  1  on  1  and  1  on  2  to  a  depth  of  12  feet  below  mean  low 
water ;  below  this  the  slopes  would  be  1  on  1. 

The  estimated  cost  of  such  a  structure  is  $1,880,000 ;  $300,000  could 
be  advantageously  expended  in  one  year. 

The  accompanying  map*  marked  "  A  "  is  made  from  the  survey  of  the 
inner  and  outer  harbors  at  Edgartown,  completed  last  September,  and 
shows  the  proposed  lines  for  the  ice-breaker  and  breakwater  in  the 
outer  harbor,  togethef  with  their  cross-sections  and  the  area  to  be 
dredged  in  the  inner  harbor. 

The  map*  marked  '^  B  "  is  from  the  Coast  Survey  chart,  on  a  scale 
■gjf^  showing  the  location  of  a  breakwater  on  Squash  Meadow  Shoal. 
Very  respectfully,  your  obedient  servant, 

W.  B.  LiVERMOBE, 

Major  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  J  U.  S.  A, 

*  Omitted ;  printed  in  House  Ex.  Doc.  No.  59,  Fifty-first  Congress,  ilnt  8ession« 
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PRELIMINARY  EXAMINATION  OF  COVE  NEAR  SOUTHEAST  EXTREMITY 
OF  COASTER'S  HARBOR  ISLAND  AND  WATER-WAY  BETWEEN  SAID 
ISLAND  AND  RHODE  ISLAND.  WITH  A  VIEW  TO  DEEPENING  THE 
WATER-WAY  AND  REMOVING  OBSTRUCTIONS. 

Engineer  Office,  U.  S.  Abmy, 

JTetrporf,  B.  J.,  December  14, 1888. 

General  :  Iii  compliance  with  instrnctions  contained  in  Department 
letter  of  September  29, 1888, 1  have  the  honor  to  submit  the  following 
report  upon  the  preliminary  examination  of  cove  near  southeast  ex- 
tremity of  Coasters'  Harbor  Island  and  water-way  between  said  island 
nud  Rhode  Island,  provided  for  in  the  river  and  harbor  act  of  August 
11, 1888,  and  made  by  me  frequently  in  August  and  September  last 

This  cove  and  water-way,  situated  in  the  northwestern  part  of  the 
city  of  Newport,  Newport  County,  R.  I.,  at  the  southeastern  extremity 
of  Coaster's  Harbor  Island,  are  used  by  the  United  States  Navy  as  a 
training  station.  The  old  74gun  ship  New  Hampshire  is  permanently 
anchored  at  the  southeast  point  of  the  island. 

I  am  informed  by  Commander  Higginson,  United  States  Navy,  in 
command  of  the  training  station,  that  the  improvements  desired  are  to 
have  the  cove  deepened  at  a  point  near  the  causeway  which  forms  its 
northern  boundary,  at  least  enough  to  afford  a  berth  for  the  Saratoga^ 
or  a  vessel  of  that  class,  and  to  dredge  a  channel  leaiiing  to  it  from  the 
harbor,  utilizing  the  dredged  material  for  building  up  the  island,  also  to 
have  the  waterway  between  Coaster's  Island  and  Rhode  Island  deep- 
ened so  that  the  flow  of  water  through  it  will  be  sufficient  to  carry  off 
all  the  garbage,  etc.,  that  it  is  thrown  from  the  training-ship,  and  which 
if  allowed  to  accumulate  would  in  time  not  only  cause  sickness  on  the 
ship,  but  to  the  residents  of  the  adjacent  country.  The  water-way  is 
now  crossed  by  a  causeway  having  only  one  opening  and  in  consequence 
is  rapidly  filling  up. 

In  my  opinion  the  cove  is  worthy  of  improvement  by  the  General 
Government,  and  perhaps  something  might  be  done  to  improve  the 
water-way. 

The  cost  of  dredging  the  cove  is  roughly  estimated  at  $5,000,  and  in 
the  water-way  from  $5,000  to  $15,000.  The  cost  of  a  survey  of  the 
locality  is  estimated  at  $200.  A  sketch*  of  the  cove  and  water-way 
showing  the  location  of  the  proposed  impn)vement  is  herewith  inclosed. 

Coaster's  Harbor  IslAnd  is  ia  the  collection  district  of  Kewnort,  which  is  a  port  of 
entry.  The  amount  of  revenue  collected  at  Newport  in  the  last  fiscal  year  was 
$2,184.51.  The  nearest  light-house  is  Gall  Rock  Light.  The  nearest  fortification  is 
Fort  Adams,  Newport,  R.  I.  The  population  of  Newport  by  the  State  census  of  1885 
was  19,556. 

Very  respectfully,  your  obedient  servant, 

W.  R.  LlYERMORE, 

Major  of  Engineers. 
Brig.  Gen.-  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S,  A. 

--f  . I I  UMM  I-   ■ — I m '"i ■-■ " ~ — ■— ^^W^N— M—^— ^-^_^— ^^_^^^L-^W^^M^ 

*  Not  printed. 
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survey  op  cove  near  southeast  extremity  of  coaster's  har- 
bor island  and  water-way  between  said  island  and  rhode 
island,  with  a  view  to  deepening  the  water- way  and  re- 
moving obstructions. 

Engineer  Office,  U.  S.  Army, 

Newport  J  R,  /.,  December  6, 1889. 

General  :  In  compliance  with  Department  letter  of  April  1, 1889, 1 
have  the  honor  to  submit  the  following  report  of  survey  of  cove  near 
southeast  extremity  of  Coaster's  Harbor  Island  and  water-way  between 
said  island  and  Khode  Island.  My  report  of  the  preliminary  examina- 
tion of  this  cove  and  water-way  wa«  submitted  December  14,  1888, 
a.ccompanied  by  a  sketch  showing  the  location  of  Coaster's  Harbor  and 
the  water- way,  with  reference  to  Newport  and  the  adjacent  islands. 

They  are  situated  in  the  northwestern  part  of  the  city  of  Newport, 
Newport  County,  R.  I.  A  causeway,  connecting  Coaster's  Harbor  Isl- 
and with  Bhode  Island,  forms  the  northern  boundary  of  the  cove  and 
separates  it  from  the  water-way  above.  This  causeway  having  but  one 
small  opening  has  checked  the  flow  of  water  around  the  island  and 
caused  deposits,  which  have  filled  up  the  water-way  so  that  the  bottom 
is  exposed  at  low  tide,  and  the  eel-grass  and  decomposed  vegetable 
matter,  with  which  it  is  covered  impregnate  the  atmosphere  with  disa- 
greeable and  unhealthy  odors. 

The  United  States  naval  training  station  is  located  here,  and  until 
recently  the  training-ship  New  Hampshire  .was  anchored  in  the  cove  at 
the  southeastern  extremity  of  Coaster's  Harbor  Island.  The  refuse 
from  this  vessel  has  remained  in  the  cove,  and  on  account  of  sickness 
and  death  the  New  Hampshire  has  been  removed  to  the  deep  water  south 
of  the  island  and  the  apprentices  are  quartered  on  the  island. 

The  improvement  desired  is  to  deepen  the  anchorage  area  in  the  cove 
and  to  increase  the  flow  of  water  around  the  island. 

project. 

.  It  is  proposed  to  make  two  additional  openings  in  the  causeway,  each 
60  feet  wide,  spanned  by  wooden  bridges  30  feet  long  resting  on  stone 
piers.    It  is  understood  that  in  the  future  training  vessels  manned  with 
their  full  crews  will  not  be  permanently  anchored  in  the  cove. 
The  cost  of  this  improvement  is  estimated  as  follows: 

Making  openiogB  and  constrooting  bridges |3,000 

Dredging 2,000 

5,000 
Contingencies  10  per  cent 500 

Total 5,500 

The  area  to  be  dredged  and  the  approximate  position  of  the  proposed 
openings  in  the  causeway  are  indicated  on  the  accompanying  map  *  of 
the  recent  survey  by  parallel  lines. 

Very  respectfully,  your  obedient  servant, 

W.  E.  LiVERMORB, 

Major  of  Engineers. 
Brig.  Gton.  Thomas  L.  Casey, 

Chief  of  Engineers^  TJ.  8,  A, 

*  Omitted ;  printed  in  Honse  Ex.  Doc.  No.  63,  Fifty-first  Congress,  first  session. 
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preliminary  examination  of  coast  near  life-saving  station, 
east  point  judith,  rhode  island,  with  a  view  to  constructing 
a  breakwater. 

Engineer  Office,  U.  S.  Abmy, 
Newport  J  R.  J.,  December  14, 1888. 

General  :  In  compliance  with  instructioDs  cootaiiied  in  DepartmeDt ' 
letter  of  September  29, 1888, 1  have  the  honor  to  submit  the  following 
report  npou  the  preliminary  examination  of  coast  near  life-saving 
station,  East  Point  Judith,  Bhode  Island,  provided  for  in  river  and 
b  arbor  act  of  August  11, 1888,  and  made  by  Gapt.  Thos.  L.  Gasey, 
Gorps  of  Engineers,  on  the  11th  of  October  last. 

Point  Judith  is  the  southeastern  extremity  of  South  £iog»town 
Township,  Washington  Gounty,  li.  I.,  and  marks  the  southwestern  en- 
trance to  Narragansett  Bay. 

Gaptain  Casey  recommends  the  establishment  of  a  harbor  of  refnge 
in  this  locality.  His  report  is  accompanied  by  two  sketches*  and  a  list 
of  vessels  which  have  been  wrecked  there  between  1883  and  1888.  I 
have  been  told  that  the  loss  of  the  largest  of  these  vessels  was  caused 
by  fogs  and  not  by  storms.  The  amount  of  commerce  passing  Point 
Judith  is  too  well  known  to  require  detailed  description.  The  point  is 
an  exceedingly  dangerous  one  to  navigation.  While  vessels  of  largo 
size  can  ride  in  the  trough  of  the  sea  to  a  safe  shelter  in  Narragansett 
Bay,  a  harbor  of  refuge  for 'smaller  vessels  is  much  needed  here. 

Such  a  harbor  can  be  established  by  the  construction  of  breakwaters, 
at  a  cost,  roughly  estimated,  of  $300,000,  which  would  also  afford 
relief  to  the  commerce  of  the  neighboring  villages,  and  furnish  a  land* 
iog  for  the  boats  of  the  Point  Judith  life-saving  service,  which  now 
often  can  not  be  effected  nearer  than  !N'ewport  or  Block  Island.  I  am 
therefore  of  the  opinion  that  East  Point  Judith  is  worthy  of  improve- 
ment by  the  General  Government,  and  estimate  the  cost  of  a  survey  of 
the  locality  at  $300. 

Point  Juditb  in  in  the  collection  district  of  Newport,  which  is  a  port  of  entry.  The 
amonut  of  ret'enue  collected  at  Newport  in  the  last  fiscal  year  was  $2,184.51.  The 
nearest  light-house  is  Point  Judith  Light.  The  nearest  fortification  is  the  fori  on 
Dutch  Island,  Rhode  Island.  The  population  of  South  Kingstown  by  the  Rhode 
Island  State  census  of  1885  was  5,549. 

Captain  Casey's  report  is  herewith  inclosed. 
Very  respectfully,  your  obedient  servant^ 

W.  R.  LlVKBMORE, 

Major  of  Engineers^ 
Brig.  Gen.  THOMAS  L.  Casey, 

Chief  of  Engineers^  U.  8.  Army. 


rxport  of  captain  thomas  l.  casey,  corps  of  engineers. 

Engineer  Office,  U.  S.  Armt, 
Newport,  B,  /.,  October  12, 1888. 

Sir  :  The  following  is  a  report  of  the  preliminary  examination  of  Point  Judith 
Pond  and  the  coast  line  thence  to  Point  Judith,  Rhode  Island,  with  a  view  to  the 
establishment  of  harbors  of  refnge. 

•  Not  printed. 
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Oti  the  moruiDg  of  October  11  the  party  set  out  from  the  upper  end  of  the  upper 
poud  in  a  small  ateam-launch  belonging  to  Mr.  Jeremiah  P.  Robinson  and  brother,  of 
Wakefield.  A  sounding-rod  had  been  provided  graduated  to  feet.  Soundings  were 
taken  at  intervals  of  about  a  fifth  of  a  mile.  The  course  lay  down  the  upper  pond  to 
the  Narrows,  thence  in  a  nearly  straight  course  to  the  interval  between  Gardiner's 
Island  and  a  smaller  island  lying  immediately  to  the  eastward,  and  thence  in  a  gen- 
tle curve  to  High  Point. 

As  indicated  on  the  accompanying  map  the  soundings  taken  show  that  from  the 
upper  end  of  the  pond  to  a  point  nearly  opposite  Buf  Island,  a  distance  of  about  2 
miles,  a  channel  depth  of  about  10  feet  can  easily  Ji)e  obtained,  but  from  the  latter 
point  to  the  entrance  the  depth  became  rapidly  less,  and,  in  order  to  obtain  sufficient 
depth  of  water  for  commercial  purposes,  extensive  dredging  will  be  necessary. 

At  a  point  about  one-half  mile  below  High  Point  the  party  left  the  launch  because 
of  the  eel-grass  which  impeded  the  propeller,  and  took  to  a  dat-bottom  skiff.  As  we 
approached  the  entrance  along  the  dotted  line  on  the  map  it  could  be  seen  that  there 
was  a  preceptible  current  settmg  into  the  pond  and  into  the  narrow  passage  forming 
its  outlet ;  this  current  became  so  strong  that  headway  could  be  made  with  difficulty 
against  it.  The  depth  in  the  narrow  tortuous  outlet  varied  from  3  to  8  feet.  The 
tide  was  at  its  full,  and  there  was  no  appearance  of  a  bar  at  the  entrance.  As  the 
mean  range  of  the  tide  on  the  coast  is  about  3  feet,  and  as  the  known  range  of  the 
tide  in  the  pond  is  from  6  to  9  iuches,  it  follows  that  the  low  level  of  the  pond  can 
not  be  much  more  than  2.5  feet  above  mean  low  tide  iu  the  ocean,  and  that  if  a  navi- 
gable channel  200  feet  wide  and  7  feet  deep  (at  midtide)  was  excavated  as  indicated 
on  the  diagram  marked  A,  the  depth  in  the  pond  would  be  reduced  by  that  amount 
at  low  tide.  By  a  rough  calculation,  assuming  the  area  of  the  pond  to  be  If  square 
miles,  such  an  outlet  as  that  just  indicated  would  accommodate  the  incoming  and 
outflowing  tide  with  a  current  of  3  miles  per  hour.  If  a  row  of  guide-piling  sheathed 
with  planks  be  driven  aloug  the  borders  of  the  artificial  channel  and  cutoff  at  a 
height  of  8  feet  above  the  high -water  level,  it  would  serve  ta  retain  the  current  for 
purposes  of  deepening  the  channel,  and  would  at  the  same  time  serve  as  a  catch  for 
the  loose  sand  which  is  sometimes  extensively  shifted  by  the  wind. 

If  a  harbor  of  refuge  is  to  be  built  on  the  coast  to  the  westward  of  Point  Judith,  it 
would  s«*em  that  the  best  location  for  itwould  be  at  the  entrance  of  this  pond,  where 
it  would  serve  at  once  as  a  harbor  of  refuge  and  as  a  quiet  port  wherein  vessels 
might  discharge  cargoes  upod  lighters,  which  could  then  be  towed  up  the  pond  to 
Wakefield. 

There  is  no  part  of  the  coast  between  the  entrance  and  Point  Judith  which  could 
be  advantageously  chosen  as  a  site  for  the  harbor,  because  of  a  long  le<lge  which  ex- 
tends for  nearly  a  mile  iu  aHoutii  by  easterly  direction  from  a  point  nearly  one-half 
mile  from  the  shore  near  the  entrance  of  the  pond.  This  ledge  would  effsotually  bar 
the  progress  of  any  vessel  drawing  more  than  13  feet  of  water,  and  its  attempt  to 
reach  such  a  harbor  from  the  soutnwest  would  at  all  times  be  dangerous. 

The  position  of  the  proposed  harbor  is  indicated  on  the  map. 

Proceeding  to  the  life-saving  station  at  Point  Judith,  the  captain  of  the  crew  was 
asked  his  opinion  as  to  the  position  and  nature  of  the  proposed  breakwater  to  the 
north  of  the  point.-  The  position  of  the  breakwater  as  traced  by  him  is  shown  on  the 
map,  and  it  was  suggested  that  a  small  prolongation  at  right  angles  to  the  axis  and 
from  it«  extremity  would  be  very  useful,  and  such  a  form  far  superior  to  the  arc  of  a 
circle. 

If  the  breakwater  be  built  in  this  position,  it  is  suggested  that  it  be  capped  with 
large,  rough-finished  stones,  so  that  it  could  serve  some  of  the  purposes  of  4k  dock. 

On  reviewing  the  entire  project,  which,  although  threefold  in  its  nature,  is  in  re- 
ality only  one,  it  should  be  said  in  conclusion  that  it  is  quite  possible,  and,  as  far  as 
the  Wakefield  harbor  of  refuge  and  the  Point  Judith  breakwater  are  concerned, 
almost  a  necessity. 

Appended  (marked  B)  there  is  a  list  of  the  vessels  which  have  been  wrecked  on 
this  coast  from  the  Point  Judith  Pond  Inlet  to  a  point  midway  between  the  point  and 
Narragansett  Pier.  It  was  very  obligingly  furnished  by  the  captain  of  the  life-saving 
crew. 

Very  respectfully,  your  obedient  eei  vant, 

Thos.L.  Cabky, 

Captain  of  Enqintera, 

Ml^.  W.  R.  LiVEliMORE, 

Corps  of  ICngineerSf   U.  S,  A, 
ENG  90 38 


594        REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 
List  of  vesaeU  wrecked  near  Point  Judith,  1883-'88. 


Nunet  wrecked. 


Schooner  Warren  Oatea 

Schooner  Thomas  B.  PUlsbnry. 

Schooner  Julia  A.  Tate 

Schooner  Idlewlld 

Schooner  Almond  Bacon 

Schooner  MoU  Haven 

Schooner  WiUie  Do  Wolf 

Schooner  AUen  Greene 

Steamer  Miranda 

Schooner  Mary  Natt 

Schooner  Harry  A.  Barry 

Schooner  Mary  A.  Droiy 

Brig  John  Welsh, Jr 

S^ihooner  Maggie  J.  Smith 

Schooner  Henry  H.  Olds 

Schooner  Anita 

Schooner  Earl  P.  Mason 

Schooner  Isaac  H  Borden 


Total  namber  wrecks,  18 ;  total  ralaation. . . . 


When 
wrecked. 


Mar. 

Jone 

May 

June 

Nov. 

Dec. 

..do. 

Jon. 

Jane 

Dec. 

Feb. 

Dec. 

Mar. 

Nov. 

Apr. 

May 

Ang. 

Sept. 


25.1883 
13,1883 
10,1884 
6.1884 
5,1885 
25,1885 


9,1886 

20,1886 

1,1886 

20,1887 

31, 1887 

3,1888 

10, 1887 

12.1888 

2,  1888 

22,1888 

9,1888 


Valoation 
of  vessels. 


$4,000 

28,000 
4,000 
2,000 
8,000 
0.000 
3,000 

12,000 

110.000 

1,200 

26.000 

,  10,000 

1,500 

35,000 

45,000 
3,000 

17,000 
500 


Vslnation 
of  carga 


l«,500 
2,600 
3,600 
1,125 
2,000 
1,000 
1.500 
No  cargo. 
f31,500 
2,700 
4.276 
2.000 
1*200 
5,000 
6,000 
1,800 
3,000 
8,000 


310,200 


78,600 


Nature. 


Steel  wire. 

CoaL 

Logwood  and  axlea. 

Grain. 

Iron. 

Fnmitoie  and  oil. 

Lumber. 

BaUast. 

General  OMgo. 

Iron. 

CoaL 

Do. 

Do. 

Do. 

Do. 
Lumber. 
CoaL 
OiL 


SURVEY  OF  COAST  NEAR  LIFE-SAYING  STATION,  EAST  POINT 
JUDITH,  RHODE  ISLAND,  WITH  A  VIEW  TO  CONTRUCTING  A 
BREAKWATER. 

Engineer  Office,  tJ.  8.  Army, 

Newport^  B.  J.,  December  6, 1889. 

General  :  In  compliance  with  instructions  contained  in  Department 
letter  of  April  1, 1889, 1  have  the  honor  to  make  the  following  report  of 
a  survey  of  the  coast  near  life-saving  station.  East  Point  Judith,  Khode 
Island.  This  survey  was  completed  in  the  month  of  July.  A  report  of 
the  preliminary  examination  of  the  coast  was  submitted  December  14, 
1888. 

Point  Judith  is  the  southeastern  extremity  of  South  Kingston,  Wash- 
ington Gounty,  B.  I.,  and  marks  the  southwestern  entrance  ta  Karra- 
gansett  Bay.  Its  shores  are  covered  with  bowlders,  and  the  remains  of 
a  number  of  wrecks  are  scattered  along  the  beach  on  both  sides  of  the 
point. 

The  ebb  tides  from  iNarragansett  Bay,  Long  Island  Sound^  and  Buz- 
zard's Bay  meet  southeast  of  here,  and  when  a  heavy  wind  is  blowing 
from  that  quarter  the  smaller  class  of  vessels  do  not  attempt  to  pass 
the  point ;  those  east  of  it  run  into  either  Newport  or  Dutch  Island  har- 
bors, a  distance  of  12  or  15  miles,  whilethosewestof  it  run  for  Stoning- 
ton.  Conn.,  distant  21  miles.  The  amount  of  commerce  passing  this 
point  is  considerable,  but  the  larger  Vessels  engaged  in  the  coasting 
trade  pass  to  the  southward  of  Block  Island,  only  about  10  miles  dis- 
tant, where  in  heavy  storms  they  lie  under  the  lee  of  its  shores. 

In  my  report  of  the  preliminary  examination  of  the  coast  near  life- 
saving  station.  East  Point  Judith,  Rhode  Island,  I  stated  that  a  harbor 
could  be  made  by  building  breakwaters  at  a  cost,  roughly  estimated,  at 
$300,000.  Subsequent  examination,  however,  shows  &at  such  a  harbor 
could  not  answer  the  requirements.  A  small  area  could  be  protected  at 
a  considerable  cost,. but  the  anchorage  would  not  be  good. 

Although  an  examination  of  the  coast  immediately  west  of  the  point 
was  not  required  by  the  act  of  Congress  of  August  11,  1888,  the  survey 
was  extended  as  far  to  the  westward  as  the  funds  would  allow.  The  re- 
sults of  this  survoy  and  e^an)ination  indicate  that  a  harbor  could  be 
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built  here  for  aboat>  $1,250,000  that  would  be  large  enough  for  small 
vessels,  but  the  bottom  is  hard  and  sandy  and  the  current  strong. 
The  position  of  the  breakwater  is  showo  on  the  sketch.* 
The  following  is  the  estimated  cost  of  breakwater  at  Point  Judith : 

1,100.000  tons  of  riprap  granite,  at  $1 1 $1, 100,000 

Contingencies 150,000 

Total 1,250,000 

Very  respectfully,  your  obedient  servant, 

W.  B.  LiVEBMOBE, 

Major  of  Engineers. 
Brig.  Gep.  Thomas  L.  Caset, 

Chief  of  Engineers^   U.  8.  A. 


C  zg. 

PRELIMINARY  EXAMINATION  OP  NARRAGANSETT  BAY  AT  THE  MOUTH  OF 
NARROW  RIVER,  RHODE  ISLAND,  WITH  A  VIEW  OP  CONSTRUCTING  A 
BREAKWATER. 

Engineer  Office,  U.  S.  Army, 
Newport^  B.  I.,  December  14, 1888. 

General:  In  compliance  with  instructions  contained  in  Department 
letter  of  September  29, 1888, 1  have  the  honor  to  submit  the  folIowiDg 
report  upon  the  preliminary  examination  of  Narragausett  Bay  at  the 
mouth  of  Narrow  River,  Ehode  Island,  provided  for  in  the  river  and 
harbor  act  of  August  11, 1888,  and  made  by  me  on  the  8th  October 
last.' 

Narrow  Biver  empties  into  the  western  side  of  Narraganaett  Bay 
about  6  miles  above  Point  Judith  and  about  1}  miles  northeast  of 
Narragansett  Pier.   It  is  in  South  Kingston,  Washington  Gounty,  E.  I. 

It  connects  the  waters  of  Pataquamset  Biver  and  a  cove  of  the  same 
name  with  Karragansett  Bay. 

The  former  is  navigable  for  small  vessels  for  a  distance  of  about  5 
miles  to  the  northward  of  its  junction  with  Narrow  Biver  about  three- 
fourths  of  a  mile  from  tbe  mouth  of  the  latter.  The  cove  extends  to  the 
southward  about  1\  miles  and  is  navigable  for  flat-boats. 

These  bodies  of  water  form  tidal  reservoirs  which  tend  to  scour  the 
bottom  of  Narrow  Biver,  the  waters  from  which  carry  comparatively 
little  sediment.  Such  shoaling  as  occurs  at  the  mouth  of  the  river  is 
probably  occasioned  by  the  wash  of  sand  from  the  beach  to  the  south- 
ward. 

The  parties  desiring  the  improvement  ask  for  the  construction  of  a 
breakwater  extending  from  the  beach  below  the  mouth  of  Narrow 
Biver,  first  in  a  southeasterly  direction  for  a  distance  of  about  1,200 
feet,  thence  northeasterly  about  300  feet,  for  the  pdrpose  of  stopping 
the  movement  of  the  sand  along  the  beach  into  tbe  mouth  of  the  river. 
They  also  propose  to  build  a  line  of  railroad  from  this  harbor  to  Nar- 
ragansett Pier,  about  1}  miles  to  the  southward,  and  wharves  for  landing 
within  the  harbor. 

Tbe  present  landing  at  Narragansett  Pier  is  not  available  in  bad 

*  Omitted ;   printed  in  House  Ex.  Doc.  No.  66,  Fifty-firet  Congress,  first  session. 
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weather,  as  it  is  unprotected  from  the  sea,  and  there*is  no  other  landing 
in  the  vicinity.    It  is  also  controlled,  by  private  parties. 

The  shores  in  the  vicinity  are  bold  and  rocky,  except  to  the  sontb, 
where  they  are  high  and  cultivated,  the  sand  being  protected  from  tbe 
wind  by  sod. 

It  is  stated  that  the  cost  of  fuel  and  building  material  would  be  re- 
duced from  one-fourth  to  one-third  by  the  establishment  of  a  harbor 
wherein  vessels  could  load  and  unload  in  safety,  and  that  about  8,000 
to  9,000  inhabitants  would  be  benefited  by  the  improvement,  both  io 
cheapening  the  cost  of  living  and  facilitating  the  shipment  of  their 
products. 

A  rough  estimate  of  the  cost  of  a  breakwater  here  is  $30,000.  I  am 
of  opinion  that  Karragansett  Bay  at  the  mouth  of  Narrow  Jftiver  is 
worthy  of  improvement  by  tbe  General  Government,  and  I  estimate 
the  cost  of  a  survey  of  the  locality  at  $300. 

Narrow  River  is  in  the  collection  district  of  Newport,  which  is  a  port  of  entry. 
The  amoant  of  revenae  collected  at  Newport  in  the  last  fiscal  year  was  $2, 184.51. 
The  nearest  light-house  is  Whale  Rock  Light.  The  nearest  fortification  is  the  fort 
on  Datch  Island,  Rhode  Island.  The  population  of  South  Kingstown,  by  the  Rhode 
Island  State  censos  of  1885,  was  5,549,  and  that  of  North  Kingstown  was  3,874. 

Commercial  statistics  are  hereto  appended,  and  a  sketch  *  showing 
location  of  the  proposed  improvement  and  one  of  the  neighboring  coun- 
try are  herewith  inclosed. 

Very  respectfully,  your  obedient  servant, 

W.  E.  LiVEBMORE, 

Major  of  Engineers* 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  UTigineerSj  U.  S,  A. 


COMMERCIAL  STATISTICS.     . 
[Furniflhed  by  Mr.  Georp;eN.  Kenyon.J 
Material  landed  at  Narraganaett  Pier  from  June  1,  1887,  to  October  15,  1888. 

Coal tons..  11,906 

Brick number..  481,000 

Corn bnshels,.  28,800 

Cement tons..  225 

Lime barrels..  1,8:S) 

Lumber ^.feet..  3,295,000 

Sbingles number..  1,159,000 

Laths : do...  1,119,000 

RaUroadiroo tons..  200 

Water-pipe do...  220 

Oyster-shells do. ..  220 

Besides  twelve  cargoes  containing  general  merchandise,  blue-stone,  railroad-ties,eto. 


survey  of  narragansett  bay  at  the  mouth  of  narrow  river, 
rhode  island,  with  a  view  of  constructing  a  breakwater. 

Engineer  Office,  U.  S.  Army, 

Newport^  B,  J.,  December  6, 1889. 

General  :  I  have  the  honor  to  make  the  following  report  of  snrvey 
at  the  month  of  Narrow  Biver,  Khode  Island,  a  report  of  the  prelimi- 
nary examination  of  which  was  made  December  14, 1888. 

*Not  printed. 
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Department  letter  of  April  1, 1889,  notified  me  that  an  allotment  had 
been  made  to  defray  the  expenses  of  saryeys  in  this  district,  and  as 
soon  thereafter  as  possible  they  were  commenced.  Heavy  seas  and 
dense  fogs  delayed  the  completion  of  the  survey  at  this  place  until  the 
end  of  June. 

Narrow  River  is  about  three-quarters  of  a  mile  long,  and  lies  in  the 
eastern  part  of  South  Kingstown,  Washinton  County,  W.  I.,*  about  6 
miles  above  Point  Judith,  and  acting  as  an  outlet  for  the  waters  ot 
Pettaquamscott  Biver  and  cove,  empties  into  Narragansett  Bay  at  a 
point  about  1^  miles  northeast  of  ^Narragansett  Pier,  a  town  of  consid- 
erable importance  as  a  summer  watering  place.  A  sandy  beach  extends 
from  this  town  northward  to  the  mouth  of  Narrow  Biver,  where  the 
west  shore  of  Narragansett  Bay  suddenly  becomes  bold  and  rocky. 
Granite  of  good  quality  has  been  quarried  from  a  ledge  on  the  north 
bank  of  the  river.  This  ledge  serves  to  protect  the  entrance  to  the 
river  from  northeast  storms,  while  those  from  the  south  carry  the  sand 
northward  and  contract  the  mouth  of  the  river. 

It  is  thought  by  those  who  desire  the  improvement  that  a  breakwater 
extending  out  from  a  point  on  the  beach  south  of  the  entrance  will  stop 
the  movement  of  this  sand  and  will  afford  a  sufficient  area  of  smooth 
water  to  enable  vessels  to  receive  and  discbarge  their  cargoes. 

Narrow  Biver  and  its  main  branch,  the  Pettaquamscott  Biver,  are 
navigable  for  about  5f  miles  above  the  mouth  of  the  former ;  the  cove  is 
navigable  for  fiat- boats. 

The  estimated  cost  of  a  bre^»kwater,  the  position  of  which  is  shown  on 
the  accompanying  map,t  marked  ^'A,"  is  $24,000.  No  further  expendi- 
ture is  recommended,  as  any  improvement  here  is  of  doubtful  perma- 
nence on  account  of  the  shifting  sand.  The  requirements  of  this  local- 
ity can  never  demand  an  extensive  harbor,  inasmuch  as  one  more  than 
a  hundred  times  as  large  could  be  made  a  few  miles  to  the  northward, 
as  shown  on  the  accompanying  map,t  marked  ^'  B, ''  by  constructing  on 
the  south,  at  the  point  marked  ^'a,"  a  breakwater  at  a  cost  of  $150,000, 
and  later,  if  found  necessary,  on  the  north,  at  the  point  marked  "  6, " 
another,  at  a  cost  of  $75,000.  This  would  form  one  of  the  most  perfect 
sea- ports  in  the  Northern  States,  far  superior  in  all  respects  to  Provi- 
dence, Newport,  or  Fort  Pond  at  the  eastern  end  of  Long  Island. 

The  following  is  the  estimated  cost  of  breakwater  at  Narrow  Biver : 

44,000  tons  of  rip-rap  granite,  at  50  cents |22,000 

Contingencies 2,000 

Total 24,000 

Very  respectfully,  your  obedient  servant, 

W.  B.  LrVEEMOEE, 

Major  of  Engineers, 
Brig.  Gen.  Thomas  L.  Caset, 

Ohief  of  Engineers^  V.  8,  A, 

*  It  is  nnderstood  that  a  district  called  Narragansett  has  recently  been  formed  em- 
QracinK  the  eastern  part  of  this  town, 
t  Omitted ;  printed  in  Honse  Ex.  Doc.  No.  57  Fifty-first  Congress,  first  session. 
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«ENT  OP  CONNECTICUT  RIVER,  MASSAC' HUSETl'8  AND  CON- 
JT,  AND  OF  RIVERS  AND  HARBORS  ON  LONG  ISLAND  SOUND, 
nCUT,  AND  NEW  YORK. 


}F  OOL.  D.  C.  HOUSTON,  C0BP8  OF  ENO INKERS,  OFFICER  IN 
',  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30, 1890,  WITH  OTHER 
mTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


River,  CoDoeoticut. 

ndon  Harbor,  Connectiout. 

;ioat  River,  Maasaobosetta  and 

dotioat. 

Harbor,  Counectiout. 

.ven  Harbor,  Conneoticut. 

ater  at  New  Haven,  Coonect- 

Harbor,  Connecticat. 
>nic  River,  Connecticat. 
ort  Harbor,  Connecticat. 
lock  Harbor,  Connecticat. 
L  Harbor,  Connecticat. 


12.  Five  Mile  River  Harbor,  Connecticat. 

13.  Stamford  Harbor,  Connecticat. 

14.  Port  Chester  Harbor,  New  York. 

15.  Echo    Harbor,  New    Roohelle,  New 

York. 

16.  New  Rochelle  Harbor,  New  York. 

17.  Eaat  Chester  Creek,  New  York. 

18.  Greenport  Harbor,  New  York. 

19.  Glen  Cove  Harbor,  New  York. 

20.  Flashing  Bay,  New  York. 

21.  Removing  sunken  vessels,  or  craft, 

obstructing  or  endangering  navi* 
gation. 


EXAMINATIONS  AND  SURVEYS. 

I  Creek,  Say ville,  New  York.    |  23.  Larchmont  Harbor,  New  York. 

HARBOR  LINES. 
Establishment  of  harbor  lines  at  Stamford  Harbor,  Connecticat. 


Engineer  Oppiob,  U.  S.  Army, 

New  York,  July  8, 1890. 

AL :  I  have  the  honor  to  transmit  herewith  the  annual  report 
w6rk8  of  river  and  harbor  improvement  ander  my  charge  for 
year  ending  Jane  30, 1890. 
ry  respectfully,  your  obedient  servant, 

D.  0.  Houston, 

Colonel  of  Engineers. 
en.  Thomas  L.  Casey, 

Chief  of  UngineerSj  U,  &  A. 
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D  I. 

IMPROVEMENT   3F  THAMES  RIVER,  CONNECTICUT. 

This  river  is  formed  by  the  coiiflacDce  of  the  Yautic  and  Shetacket 
rivers,  at  Norwich,  Conn.,  and  extends  southward  as  a  tidal  stream  15 
miles  to  Long  Island  Sound.  For  11  miles  above  its  month  the  chan- 
nel is  from  13  to  80  feet  deep,  averaging  over  30  fe6t  for  the  first  4  miles. 
For  3  miles  below  Norwich,  the  available  depth  in  1820  was  but  6  feet 
at  mean  low  water,  where  now  there  is  11  feet.  Histories  of  the  im- 
provements may  be  found  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1873,  page  981,  and  in  that  for  1879,  part  1,  page  (>31. 

PROJECTS  FOR  IMPROVEMENT. 

Prior  to  1830  various  attempts  had  been  made  by  private  parties  or 
corporations  to  deepen  the  channel  of  this  river  near  Norwich  ^  the  first 
T)nes  were  by  excavation  only,  but  subsequently  stone  piers  were  con- 
structed perpendicular  to  the  channel  at  shoal  spots. 

By  act  of  March  2, 1829,  Congress  appropriated  $150  ^'  for  making  a 
survey  of  the  river  Thames  with  a  view  to  improve  the  navigation  of 
the  same,  ancl  the  cost  of  such  improvement." 

The  survey  was  made  in  1829  by  Capt.  Hartman  Bache,  Corps  of 
Engineers.  At  that  time  there  were  four  old  piers  standing.  In  his 
report  upon  the  survey,  dated  February  20,  1830,  and  printed  in  House 
of  Representatives  War  Department  Document.  No.  125,  Twenty-first 
Congress,  first  session.  Captain  Bache  submitted  a  project  for  making 
a  channel  GO  feet  wide,  to  be  either  12  or  14  feet  deep  at  high  water  (9 
or  11  feet  at  low  water)  by  excavation,  by  rebuilding  one  of  the  exist- 
ing piers,  by  adding  wings  to  the  other  three,  extending  up  and  down 
stream  and  converting  them  into  T  walls,  and  by  building  ten  new 
piers,  extending  down  stream  in  curves.  The  piers  were  to  be  built  of 
riprap  3  feet  wide  on  top,  with  side  slopes  of  45° ;  they  were  to  be  built 
to  heights  of  from  1^  to  3.J  feet  above  highest  tide,  those  farthest  up 
stream  being  the  highest.  The  piers  were  estimated  to  require  43,436 
cubic  yards  of  riprap,  and  the  excavation  was  placed  at  27,895  cubic 
yards  for  the  12-foot  channel,  or  69,251  cubic  yards  for  the  14-foot  chan- 
nel, the  cost  of  the  whole  work  was  estimated  at  $72,650. 

The  project  was  adopted,  and  under  appropriations  of  1836, 1837,  and 
1838,  $40,000  in  all,  the  piers  were  built  nearly  as  designed  with  the 
exception  of  two  of  the  new  piers  and  one  wing  wall,  which  were  not 
constructed ;  considerable  dredging  was  done,  but  no  complete  record 
of  amounts  appear  to  have  been  kept. 

Work  was  stopped  in  1839  by  exhaustion  of  appropriations. 

In  1866  a  petition  of  citizens  of  Norwich,  asking  for  an  appropriation 
for  removing  obstructions  in  the  river  Thames,  tra^  referred  to  the 
Chief  of  Engineers  and  returned  by  him  to  the  Secretary  of  War  with 
a  report  describing  the  work  done  upon  the  river,  recommending  no 
further  work  on  the  piers  until  their  efficiency  could  be  investigated 
satisfactorily,  and  stating :  <'  In  conclusion  it  is  considered  that  should 
the  sum  of  $8,000  be  appropriated  for  the  improvement  of  this  river,  to 
be  applied  during  the  next  fiscal  year,  all  will  be  accomplished  that  can 
be  justifiably  undertaken  until  a  commission  decides  upon  other  effica- 
cious methods  or  systems  of  improvement." 

June  23,  1866,  an  appropriation  of  $10,000  was  made  for  improving 
the  river  under  which  a  survey  was  made,  aid  a  project  for  dredging 
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to  obtain  a  depth  of  11  feet  at  low  water  (14  feet  at  Ligb  water)  was 
adopted. 

Under  this  and  sacceeding  appropriations  np  to  1878,  this  channel 
was  dredged  and  as  far  ns  possible  maintained  with  a  width  of  100  feet. 
March  3, 1879,  $12,000  was  appropriated  "for  the  improvement  of  the 
Thames  Biver  to  secure  a  14-foot  channel,''  and  in  accordance  therewith 
the  project  was  modified  to  provide  for  a  channel  of  that  depth  at  low 
water.  ' 

In  1882,  upon  recommendation  of  Major  Barlow,  approved  by  the 
Board  of  Engineers  the  project  was  further  modified  by  providing  for 
the  construction  of  five  dikes  or  training- walls  along  the  onter  sides  of 
the  channel  curves,  with  the  addition  of  low  walls  on'  the  inner  sides 
should  tbey  be  found  necessary,  the  width  of  the^ater-way  between 
them  increasing  from  300  feet  (about  the  full  width  of  the  river)  at 
Thamesville,  1  mile  below  Norwich,  to  480  feet  at  the  lower  dike. 

The  object  of  the  training-walls  was  to  utilize  the  action  of  the  tides, 
to  keep  the  channel  open ;  they  were  to  be  built  up  to  high-water  level, 
and  to  have  an  aggregate  length  of  13.800  feet.  In  the  same  year  the 
projected  width  of  the  channel  was  increased  to  200  feet.  The  improve- 
itient  was  designed  to  extend  over  the  first  3^  miles  below  Norwich, 
and  the  estimated  cost  was : 

For  the  five  dikes,  or  traiDinfi;  walls |82,800 

For  diedgiDf;  200  feet  wide  and  14  feet  deep 125,280 

Total r 208,080 

Under  several  appropriations  up  to  1888,  work  was  carried  on  under* 
this  project  withont  modification. 

In  May,  1888,  in  response  to  a  letter  from  the  Hon.  Charles  Eussell, 
M.  0.,  to  the  Secretary  of  War,  asking  the  "  approximate  cost  of  com- 
pleting the  16  feet  deep  channel  to  Allyn's  Point,  and  the  14  feet  deep  ' 
channel  to  Norwich,''  estimates  for  the  same  were  submitted  as  follows : 

By  act  of  Congress  of  August  11, 1888,  an  appropriation  of  $50,000 
was  made  for  continuing  the  improvementof  Thames  River,  with  aclause 
authorizing  its  expenditure  "  at  any  point  between  Norwich  and  New 
London."  The  project  was,  therefore,  extended  to  include  the  above- 
described  work,  and  as  now  adopted  it  consists  in  making  and  main- 
taining, by  dredging  and  by  a  system  of  training- walls,  a  channel  200 
feet  wide  from  New  London  to  Norwich,  having  16  feet  depth  at  low 
water  up  to  Allyn's  Point,  about  5  miles  below  Norwich^  and  14  feet 
from  Allyn's  Point  to  Norwich. 

The  additional  cost  of  the  extension  of^  the  project  made  in  1888, 
about  $40,000,  makes  the  present  estimate  for  completion  $95,600;  the 
estimated  cost  of  annual  maintenance  should  also  be  increased  to  $8,000. 

Under  this  project,  up  to  July  1, 1889,  237,304  cubic  yards  of  sand 
etc.,  had  been  dredged  from  the  channel  above  Allyn's  Point,  and  84,890 
cubic  yards  of  sand  and  mud  from  the  16-foot  channels  at  and  below 
Allyn's  Point;  the  three  dikes  farthest  down-stream  had  been  built  and 
a  fourth  one  to  about  three-quarters  its  contemplated  length. 

OPERATIONS  DURINa  THE  FISCAL  YEAB  ENDING  JUNE  30,  1890. 

The  contract  for  dredging  to  14  feet  depth  above  Allyn's  Point,  in 
progress  at  the  beginning  of  the  fiscal  year,  was  completed  October  24, 
1889 ;  the  amount  dredged  since  July  1, 1889,  was  50,421  cubic  yards. 
The  sharp  point  of  the  bend  at  Long  Eeach  was  cut  off,  and  the  channel 
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at  Walden's  Island  was  made  175  feet  wide  and  14  feet  deep.    The  total 
amount  dredged  under  this  contract  was  83,968  cabio  yards. 

March  31, 1890,  proposals  were  received  for  repairing  the  dikes  in 
the  river,  by  adding  riprap  and  fiat  stones  and  by  removing  part  of  one 
of  the  old  piers  and  placing  the  stones  in  line  of  the  rolling  mill-dike. 
Under  date  of  April  23, 1890,  a  contract  for  this  work  was  entered  into 
with  S.  &  E.  S.  Belden,  of  Bocky  Hill,  Conn.,  at  the  rates  of  96  cents 
per  ton  for  riprap,  $1.13  per  ton  for  flat  stones,  and  55  cents  per  cnbic 
yard  for  removal  of  old  pier.  Work  was  begun  Jane  10,  and  up  to  the 
close  of  the  fiscal  year  894  tons  of  flat  stones  and  247  tons  of  riprap  had 
been  delivered,  ciearly  completing  the  repairs  to  the  pile-dike  at  Mohe- 
gau ;  work  is  still  in  progress. 

PRESENT  CONDITION  OP  IMPROVEMENT. 

Of  the  five  dikes  or  training-walls  provided  for  the  project  tUe  four 
farthest  downstream  have  been  built  at  cost  as  follows : 


Mobegan,  3^  miles  below  Norwiob .  ... 
Tradin);  Cove,  2^  milea  below  Norwiob 
Long  Rock,  2  miles  below  Norwich .... 
KolllDg.MlU,  Ik  mUes  below  Norwiob  . 


Date  of 

comple- 

LeDgtb. 

tiou. 

• 

Feet, 

1883 

2,988 

1882 

2,370 

1885 

2,600 

1887 

8,003 

No.  of  tons  of 

riprap,  ex* 

oinslTe  of 

repairs. 


(*) 
17,207 
11,945 
18, 521 


Goat.excla- 

siTe  of  supe^ 

yiaioa. 


$23.e86.00 
21.113105 
12,781.15 
18,77158 


•PUe-dike. 

The  BoUing-Mill  Dike,  originally  designed  to  be  4,350  feet  long,  is 
now  3,093  feet  long,  with  a  gap  of  390  feet  at  the  ^'sand  pier,''  and  ex- 
tends northward  nearly  to  the  Lower  Boiling-Mill  embankment. 

The  project  contemplated  extending  it  about  600  feet  north  of  the 
embankment,  but  since  its  adoption  the  Lower  Boiling  Mill  Company 
has  dredged  a  channel  towards  shore  on  the  north  side  of  their  embank- 
ment,  which  is  now  used  as  a  landing.  It  would  be  necessary  to  leave 
an  opening  for  this  channel,  and  probably  it  will  be  found  expedient  not 
to  extend  the  dike  above  the  embankment. 

The  upper  dike  one-half  mile  below  Norwich,  has  not  been  began. 

The  lower  three  dikes  have  settled  from  one-half  foot  to  1^  feet;  they 
will  be  repaired  under  the  existing  contract. 

The  low- water  depth  in  the  channel  from  Kew  London  to  Allyn's 
Point  is  not  less  than  16  feet,  with  width  of  200  feet  or  over ;  from 
Allyn's  Point  to  the  upper  end  of  the  Waldcn's  Island  Beach,  the  depth 
is  14  feet  and  the  width  not  less  than  175  feet ;  above  the  latter  point, 
up  to  ]^orwich,  the  depth  is  11  feet  or  over,  and  the  width  from  76  to 
150  feet. 


PBOPOSED  OPERATIONS. 


Under  the  contract  in  progress  the  dikes  will  be  repaired. 

Future  appropriations  will  be  applied  to  completing  the  dikes  and  to 
making  and  maintaining  a  channel  200  feet  wide,  to  1^  16  feet  deep  at 
mean  low  water  up  to  Allyn's  Point,  and  thenr/C  to  Norwich  to  be  14 
feet  deep,  as  projected. 
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Appropriations  for  the  improvement  of  Thames  River  have  been 
made  as  follows : 


Application. 


Removal  of  obefcraotions  placed  daring  the  war  of  1812. 

Sarvey 

Piers  and  dredging 

Do 

Do 

Dredging  and  survey 

Dredging 

Do!iii;i"ii";!ii!i;!"""!""'i"iii;";iii;"ii!; 
Do 

Do 

Do 

Dredging  and  training-walls 

Training-walls 

Do.. 


Training*waU8  and  dredging 

Repair  of  training-walls  and  dredging. 


Total 


Mar.  3, 
Mar.  2, 
Jnly  4. 
Mar.  8, 
Jnly  7, 
Jane  23, 
Mar.  8, 
Mar.  3, 
Jane  10, 
Jane  18, 
Mar.  8, 
Jane  14, 
Mar.  8, 
Aag.  2, 
Jnly  0, 
Ang.  6, 
Aug.  11, 


1821 
1829 
1836 
1837 
1838 
1866 
1867 
1871 
1872 
1878 
1870 
1880 
1881 
1882 
1884 
1888 
1888 


Amoont. 


$150 

100 

10,000 

20,000 

10,000 

10,000 

72,000 

16.000 

10,000 

10,000 

12,000 

22,500 

30,000 

*85,000 

*25,000 

*32,500 

*S0,000 


854,800 


^Appropriated  for  present  project :  These  with  $20,000  fh)m  previous  appropriation  (see  Annual 
Report  for  1882,  part  1,  page  603)  make  total  of  $162,500  for  present  project. 

The  Thames  Riv^er  is  in  the  collection  district  of  New  London.  The  nearest  light- 
honse  is  at  the  month  of  the  river,  on  the  west  shore.  Forts  Trumbull  and  Griswold 
overlook  the  mouth  of  the  river  from  either  shore. 

Money  statement 

July  1, 1889,  amount  available .'. f20, 121. 12 

July  1, 1890,  amoont  expended  dnring  fiscal  year,  exclusive  of 

liabilities  outstanding  Jaly  1, 1889 $2,683.48 

July  1, 1890,  outstanding  liabilities 1,247.34 

July  1, 1890,  amount  covered  by  uncompleted  contracts  made 

dnring  fiscal  year  ending  June  30, 1890 4,892.16 

8,832.98 

July  1, 1890,  balance  available 11,298.14 

Amount  appropriated  by  act  of  September  19,  1890 20,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 31 ,  298. 14 

(Amount  ^estimated)  required  for  comple  tion  of  existing  project 75, 600. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1892    75,  (iOO.  00 
Submitted  in  oompfiance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ab9iraet  ofpropo9alafor  repairing  dikes  in  Thamee  Biver,  Canneciicutf  opened  March  31, 
1890,  by  Col.  D,  C.  Houaton,  Corps  of  Engineers,  U.  8,  Army, 


■ 

n  for  rip- 
Itons). 

>n  for  flat 
50  tons). 

rouble  yard 
moving  and 
iting    stone 
cubic  yards). 

• 

3 

■ 

ti 

Name  and  addreas  of  bidder. 

^5 

Remarks. 

1 

• 
• 

Katope 
rap  (2 

Ratope 
stones 

1 

1 

Jamee  SeuUy,  Oroton,  Conn . 
Hnmnhrey  Toomey,  Gull- 
fora.  Conn. 

$1.15 

$1.30 

$1.20 

$9,555.00 

Chaxacter  of  stone  not  stated. 

2 

1.25 

2.00 

2.50 

16,200.00 

Informal   certiflcato  signed 

by  notary  public  instead 
of  United  States  official. 

3 

S.A  E.S.Belden,  Rocky  HiU, 
Conn. 

.96 

1.13 

.55 

6,139.60 

Riprap  brown  stone,  gneiss, 

ur  sranite. 
Granlto  fix>m  Ledyard.Conn. 

4 

WoL  H.  Molthrop  &  Co., 

1.00 

1.20 

1.24 

9, 22a  00 

New  London,  Conn. 

NoTa.-<r-Amoant  available  for  work,  about  $18,000. 
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Abstract  0/  contracts  for  improving  Thames  River,  Conneciicatf  in  force  during  the  fiical 


year  ending  June  30, 1890. 

Kane  and  addreM  of  con-' 
tractor. 

Date  of  con- 
tract. 

Sal^eot  of  oon- 
tract. 

Pricee. 

Remarks. 

Hartford  Dredfcing  Compao}', 
Hartford,  Conn. 

S.  A.  B.  S.  Belden,  Rocky  Hni, 
Conn. 

Feb.    4,1889 
Apr.  23, 1880 

Dredging;* 

Repair  of  dikes 

15.7  cents  per  cnbio 
yard. 

Riprap  per  ton,  96 
cents;  flat  atones 
per  too,  $1.13;  re- 
moving and  depos- 
iting stones,  per 
cubic     yard,     55 
cents. 

Contract  com- 
pleted OcU  24, 
1889. 

Oontractio  prog- 
ress. 

COMMERCIAL  STATISTICS  FOR  THR  CALENDAR  TEAR  1389. 

From  the  best  obtainable  data  the  amount  of  freight  carried  oo  this  river  abore 
New  London  during  18S9  waH  about  404,000  tons.  By  far  the  larger  part  of  this  ia 
coal;  the  rest  ia  iron,  building  materials,  dye-woods  and  general  merchandise. 

It  is  carried  in  vessels  drawing  from  4  j  to  16  feet  of  water. 

The  tonnage  reported  for  1888  was  about  255,000  tons,  showing  an  apparent  in- 
crease in  1889  of  149,000  tons,  It  is  not  believed  that  the  commerce  of  the  river  has 
increased  to  this  extent ;  the  difference  is  probably  largely  duo  to  errors  in  the  data, 
which  are  furnished  by  parties  interested  in  commerce,  and  are  the  best  that  can  be 
obtained. 

Tonnage  of  Thames  River,  above  New  London,  404,000  tons.  No  statistics  for  New 
London  are  received,  but  thd  New  Loudon  Harbor  tonnage  was  estimated  at  about 
700,000  tons  additional  in  Annual  Report  of  1888. 


D    2. 

IMPROVEMENT  OF  NEW  LONDON  HARBOR.  CONNECTICUT. 

!N"ew  London  Harbor  is  that  part  of  the  Thames  River  wbich  lies  in 
front  of  the  city  of  New  London,  extending  from  Winthrop's  Point  to 
Long  Island  Soand,  a  distance  of  abont  3  miles.  It  has  good  anchor- 
age ground  and  a  channel  from  30  to  50  feet  deep  and  a  qaarter  of  a 
mile  wide,  extending  up  to  Winthrop's  Point.  It  is  one  of  the  best 
harbors  on  the  Atlantic  coast. 


PROJECT  FOR  IMPROVEMENT. 

In  the  Annual  Report  for  1878  upon  the  improvement  of  Thames  River 
(see  Annual  Report  of  the  Chief  of  Engineers  for  1878,  Part  1,  page 
397),  shortly  after  the  completion  of  the  New  London  Northern  Railroad 
Wharf,  a  petition  of  certain  citizens  of  New  London  and  Norwich  was 
presented,  asking  that  the  United  States  undertake  the  removal  of  a 
shoal  east  of  that  wharf.  The  desired  work  wa«  estimated  to  cost  $6,800, 
and  it  was  recommended  that  it  be  included  in  the  general  project  for 
the  improvement  of  the  Thames  River.    The  estimate  was  as  follows : 

To  remove  the  shoal  and  bowlders  to  a  depth  of  16  feet  at  mean  low  water  will    . 

require  the  excavation  of  125  cubic  yards  of  bowlders,  at  $5  per  yard |625 

37,000  cubic  yards  of  gravel  and  mnd,  at  15  cents  per  cubic  yard 5, 550 

Add  for  contingencies 625 

Total 6,900 

This  shoal  extended  from  the  shore  out  about  as  far  as  the  end  of  the 
wharf.  The  part  whose  removal  was  contemplated  was  that  part  lying 
south  of  a  line  running  east  from  a  point  on  the  railroad  wharf  500  feet 
from  its  outer  end. 
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The  river  and  barbor  act  approved  June  14, 1880,  appropriated  '*for 
the  improvement  of  the  Thames  Eiver,  of  which  8am  $3,500  shall  be 
expended  in  the  removal  of  rocks  and  sand  from  New  London  Harbor, 
$25,000." 

Id  1881  and  sabsequeutly  appropriations  were  made  for  improving 
New  London  Harbor. 

The  first  work  under  this  project,  so  inaugurated,  was  done  in  1880. 
It  was  found  that  the  presence  of  bowlders  made  the  dredging  much 
more  expensive  than  had  been  counted  on,  and  in  the  Annual  Eeport for 
1881  (see  Annual  Report  of  the  Chief  of  Engineers  for  1881,  Part  1, 
page  586)  a  new  estimate  was  submitted,  placing  the  cost  from  the  be- 
ginning at  $24,000. 

In  1882  the  project  was  modified  so  that  the  area  to  be  dredged  should 
be  that  part  of  the  shoal  lying  southwest  of  a  line  running  about  south- 
east from  a  point  on  the  wharf  600  feet  from  it6  outer  end ;  the  object  of 
this  modification  was  to  avoid  as  far  as  possible  the  large  bowlders  that 
were  found  near  the  crest  of  the  shoal,  and  to  keep  the  cost  of  the  work 
within  tbe  last  estimate,  while  affording  no  less  accommodation  to  ves- 
sels using  the  wharf.  The  depth  over  this  part  of  the  shoal  was  from  5 
to  15  feet  at  mean  low  water. 

Nineteen  thousand  eight  hundred  dollars  have  been  appropriated  for 
this  work ;  22,902  cubic  yards  of  sand  and  stones  and  564  cubic  yards  of 
bowlders  have  been  removed. 

The  proportion  of  bowlders  to  mud  and  gravel  in  the  original  esti- 
mate was  about  1  to  300 ;  the  proportion  actually  found  has  ^eu  about 
1  to  41.  The  actual  cost  of  dredging  mud  a^d  gravel  has  averaged  54 
cents  per  cubic  yard.  The  bowlders  have  ranged  in  size  from  one-fourth 
(!ubic  yard  to  5  cubic  yards,  many  of  them  having  to  be  blasted. 

Under  provision  of  the  river  and  harbor  act  of  1888,  a  preliminary 
examination  of  the  harbor  was  made,  the  report  on  which,  printed  in 
tlio  Annual  Keport  of  the  Chief  of  Engineers  for  1889,  Part  I,  page  744, 
presented  a  plan  and  estimates  for  the  new  improvement  desired,  viz, 
deepening  the  approaches  to  the  city  water-front. 

OPERATIONS  DURING  THE  PISOAL  YEAR  ENDING  JUNE  30,   1890. 

No  work  was  done,  the  project  being  substantially  completed. 
Appropriations  for  imxjroving  New  London  Harbor  have  been  made 
as  follows,  viz : 


Application. 


Dredging  ahoal  eaai  of  railroad  wharf. 

Do 

Do 

Do 

Do 


Total 


Date. 


June  14, 1880 
Mar.  3,1881 
Ang.  2,1882 
Julv  5  1884 
Aug.   5,1886 


AmoQiit. 


*i 


12,500 
A,3U0 
0,000 
2.000 
2.000 


19.800 


*  Part  of  appropriation  for  Thames  River  iniproYement. 

NewLoDdoOy  the  port  pf  entrj*  for  the  collection  diutrict  of  New  London,  is  situated 
on  the  west  bank  of  the  Thames  River,  about  2^  miles  from  Long  Island  Sound.  The 
harbor  is  the  mouth  of  the  Thames  River. 

New  London  light-house  is  located  at  the  entrance  to  the  harbor,  on  the  west  shore. 
Forts  Trumbull  and  Griswold  command  the  harbor  from  either  side. 

Money  Statement 

July  1,1889,  amount  available 1201.39 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1889 201.39 
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D3. 

IMPROVEMENT  OF   THE    CONNECTICUT  RIVER,   MASSACHUSETTS   AND 

CONNECTICUT. 

This  river  rises  in  the  northera  part  of  New  Hampshire,  flows  in  a 
general  southerly  course  between  the  States  of  New  Hampshire  and 
Vermont,  crosses  the  States  of  Massachusetts  and  Connecticut,  and 
empties  into  Long  Island  Sound  at  Say  brook  Point,  Conn.  It  is  divided 
naturally  into  two  parts,  Hartford,  Conn.,  at  the  head  of  navigation 
being  the  point  of  division,  and  appropriations  by  Congress  have  gener- 
ally specified  inwhich  part  the  money  appropriated  was  to  be  expended. 

The  divisions  are  as  follows : 

1.  Above  Rartfordj  Connecticut — Embracing  a  length  of  about  66 
miles,  from  Hartford,  Conn.,  to  Millei^'s  Falls,  Mass. 

2.  Below  ffartfordy  Connecticut — Embracing  a  length  of  about  50 
miles,  from  Hartford  to  Long  Island  Sound; 

By  the  river  and  harbor  act  of  1882  an  examination  or  survey  of  the 
Connecticut  Biver  from  Bellows  Falls,  Yt.,  to  Pittsburgh^  N.  H.,  was 
authorized.  Bellows  Falls  is  about  105  miles  above  Hartford,  and 
Pittsburgh  is  180  miles  above  Bellows  Falls.  A  preliminary  exam- 
ination was  made,  the  report  on  which,  printed  in  the  Annual  Beport 
of  the  Chief  of  Engineers  for  1884,  Part  I,  page  659,  recommended  no 
survey  and  proposed  no  plan  of  improvement. 

(1)  ABOVE  HABTFOBD,  CONNECTICUT. 

Miller's  Falls,  Mass.,  is  at  the  head  of  possible  navigation  of  the  Con- 
necticut Biver.  From  this  point  down  to  Holyoke,  Mass.,  a  distance  of 
about  32  miles,  the  river  is  susceptible  of  improvement,  but  it  can  not 
be  used  by  vessels  now  on  account  of  a  dam  and  falls  at  Holyoke  which 
entirely  obstruct  navigation.  The  lockage  required  to  lift  boats  from 
the  lower  to  the  upper  levels  at  Holyoke  is  about  60  feet.  From  Holyoke, 
Mass.,  to  Enfield  Falls,  Conn.,  a  distance  of  18  miles,  there  is  a  fair 
channel  4  to  5  feet  deep  at  low  water,  which  could  be  made  8  feet  deep. 
Enfield  Falls,  or  Bapids,  cover  a  stretch  of  river  about  5  miles  long, 
having  a  fall  of  about  32  feet  at  low  water.  The  bed  is  rocky  and  very 
uneven,  and  the  slope  is  not  uniform,  but  consists  of  a  succession  of 
long,  shallow  reaches  separated  by  rapids. 

From  the  foot  of  Enfield  Falls  to  Hartford,  a  distance  of  11  miles,  the 
river  has  a  broad,  sandy  bed  with  a  depth  of  2  to  5  feet  at  low  water. 
Under  a  charter  from  the  State  of  Connecticut,  granted  in  May,  1824, 
the  Connecticut  Biver  Compsiny  has  constructed  a  canal,  with  locks, 
around  Enfield  Falls.  The  locks  are  80  feet  long,  18  feet  wide,  and  4^ 
feet  deep.  The  canal  is  chiefly  used  for  water-power;  the  company 
collects  toll  from  vessels  using  it. 

Following  is  a  list  of  places  in  this  part  of  the  river  where  work  has 
been  done  by  the  United  States,  with  distances  above  the  wagon  bridge 
at  Hartford : 

Hilec 

Barber's  Laoclin^ 4 

Farmington  River 5 

Strong's  Island (4 

Scantic  River 7^ 

PROJECTS  FOR  IMPROVEMENT. 

No  general  project  for  the  improvement  of  this  part  of  the  river  is  on 
record  as  approved  and  adopted.    All  the  work  done  has  been  under 
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special  projects  for  expenditure  of  the  several  appropriations.  It  con- 
sists of  dredging  at  Barber's  Landing  in  1873,  and  constraction  of  dikes, 
or  wing-dams,  at  Scautic  Biver,  Strong's  Island,  and  Farmington  Biver 
in  1871,  at  Farmington  Biver  and  Barber's  Landing  in  1878,  and  again 
in  1880  and  1881. 

Plans  and  estimates  for  a  larger  canal  around  Enfield  Falls  were  sub- 
mitted in  1878  and  modified  in  1880.  (See  Annual  Beport  of  the  Chief 
of  Engineers  for  1881,  Part  I,  page  566.)  They  proposed  a  canal  on  the 
east  bank  of  the  river,  extending  from  above  Enfield  Falls  down  to  the 
mouth  of  the  Hockanum  Biver,  opposite  and  just  below  Hartford,  as  the. 
best  means  of  gaining  an  available  depth  of  8  feet  from  Hartford  to  and 
around  the  falls. 

The  canal  levels  were  to  be  10  feet  deep  at  low  water  and  120  feet 
wide  at  the  water-line ;  the  locks  200  feet  long,  55  feet  wide,  with  8  feet 
depth  over  the  miter-sills  at  low  water.  The  cost  of  the  work  was  esti- 
mated at  $1,332,805.  It  was  considered  not  advisable  to  begin  con- 
struction with  a  less  sum  than  (450,000. 

OPERATIONS  DUBINa  THE  FISCAL  YEAR  ENDING  JUNE  30,  1890. 

No  work  was  done.  The  available  money  is  insufiicient  to  begin  any 
general  plan  of  improvement  in  this  part  of  the  river. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  wing-dams  are  all  in  fair  condition ;  they  are  as  follows : 
One  at  Scantic  Biver,  one  at  Strong's  Island,  one  at  the  mouth  of 
Farmington  Biver,  two  nearly  opposite  the  mouth  of  Farmington  Biver, 
and  two  on  the  east  bank,  opposite  Barber's  Landing. 

The  available  channel  depth  from  Hartford  to  Scantic  Biver  is  about 
2  feet  at  ordinary  summer  stage  of  water ;  this  part  of  the  river  is  navi- 
gable for  freighting  only  when  in  freshet.  No  work  has  been  done  above 
Scantic  Biver;  the  depth  from  there  up  to  the  foot  of  Enfield  Falls  is 
greater  than  from  there  down  to  Hartford. 

PROPOSED  OPERATIONS. 

'  No  work  in  the  river  above  Hartford  is  contemplated  during  the  en- 
suing year.  Should  any  injury  to  the  wing-dams  occur,  the  money 
available  will  be  sufficient  for  repairs. 

Appropriations  for  improving  the  Connecticut  Biver  above  Hartford 
have  been  made  as  follows : 


Application. 

Date. 

Amount 

Bams  at  Seantio  River,  Strong's  Island,  Farmington  River,  and  Barber's 
Landing;  repairs  of  dams ;  dredging  at  Barber's  Landing ;  snrreye 

Jnly  11,1870 
Mar.   3,1871 
June  lu,  1872 
Mar.    3,1873 
Juoe  U,  1880 

120.000 
20,000 
25.000 
20.000 
15,000 

Total 

100,000 

Of  these  amounts  the  following  balance  is  yet  unexpended : 
From  the  appropriation  of  June  14, 1880,  for  '^  improving  Connecti- 
cut Biver  between  Hartford  and  Holyoke,"  $8,940.30. 
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Money  statement 

July  1,  1889,  amount  available .* t9>  130.20 

July  1,  1890,  amount  expended  during  liscal  year,  ezclasive  of  liabilities 
outstanding  July  1,  1889. 192.90 

July  1,1890,  balance  available 8,940.30 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  TEAR  1889. 

Receipts  hy  water. 


Articles.  Tons.     Valae. 


Coal 1,800     $10,000 

Paper  and  paper  stock 300  300 

Total 2.100       10,300 

Vessels  employed  iu  this  trafflo.  Tonnage.    Draught. 


2  Bteam4ug8 
4  scows 


Fett. 

4 
4 


In  its  present  condition  this  part  of  the  river  is  navigable  only  during  freabetn. 
The  Enfield  Canal  was  closed  at  Windsor  Locks  for  repairs  during  the  greater  part  of 
the  year  1889. 

(2)   BELOW  HARTFORD,   CONNECTICUT. 

The  CoDDecticut  River  below  Hartford  U  a  large  stream,  for  the  first 
21  miles  flowing  iu  a  winding  coarse,  mostly  through  alluvial  meadows, 
which  areoverflowed  at  high  water,  and  which  cousistof  a  light,  sandy  soil, 
easily  undermined.  For  the  remaining  29  miles  to  Long  Island  Sound, 
at  Saybrook  Point,  the  course  is  straighter,  the  banks  more  permanent 
and  generally  harder. 

A  gauge  has  been  established  at  Hartford,  whose  zero  is  the  lowest 
stage  that  the  water  is  known  to  have  reached  from  natural  causes ; 
closing  the  gates  at  the  Holyoke  Dam  in  time  of  drought  has  caused  the 
water  to  fall  lower.  The  usual  low-water  stage  of  the  river  iu  the  sum- 
mer is  about  1  foot  on  this  gauge ;  spring  freshets  ordinarily  rise  to  20 
feet ;  the  highest  recorded  stage  of  water  is  29  feet. 

The  average  tide  at  Saybrook  is  3  J  feet ;  at  Hartford  it  is  about  1  foot, 
though  when  the  water  stands  above  5  feet  on  the  Hartford  gauge  the 
tide  there  is  not  perceptible.  The  slope  of  the  river  from  Hartlord  to 
Saybrook  averages  .0458  foot  per  mile.  The  bed  of  the  river,  through 
the  alluvial  meadows  within  10  miles  of  Hartford,  is  constantly  chang- 
ing from  the  undermining  of  the  banks.  It  is  said  that  in  places  it  has 
changed  its  position  a  half  mile.  The  bars  in  this  pat t  of  the  river,  after 
being  dredged,  form  again  during  freshets  and  ice-jams,  so  that  some 
of  them  require  dredging  annually  ;  others  less  frequently.  This  part 
of  the  river  was  worked  upon  by  corporations  and  private  parties  at 
various  times  between  1800  and  1870.  Several  small  stone  piers,  to 
deepen  the  channel  at  shoal  places,  were  built  in  this  way.  Some  of 
these  are  covered  by  new  banks,  the  channel  has  shifted  to  the  opposite 
side  of  others,  and  others  still  have  been  dredged  out  because  they  had 
come  to  be  obstructions.  The  depth  sought  by  these  works  was  3  feet 
at  low  water. 


APPENDIX   D REPORT   OF   COLONEL  HOUSTON. 


609 


The  followiug  list  gives  tlie  names  of  the  several  places  on  the  river 
below  Hartford  where  work  has  been  clone  by  the  United  States,  with 
their  distances  by  coarse  of  channel  below  the  Hartford  wagon  bridge : 


Locality. 

• 

Hartford  Bar 

C  lay  Banks  Bar ...  

Pratt's  Kerry'  or  Nanbuo  Bar 

Press  Bam  Bar ^.. 

Glastonbury  Bar..T 

Dividend  Bar 

Pistol  Point  Bar 


MUea. 


Locality. 


Monse  Island  Bar 

Haddam  Island  Bar 

Chester  Book 

Brookway's  Bar 

Calves  Island  Bar 

Saybrook  Bar  (at  month) 


Miles. 


20i 

30 

38 

41 

44| 

50 


PROJEOTS  FOR  IMPROVEMENT. 

By  act  of  July  4,  1836,  Congress  appropriated  $20,000  '*  for  improye- 
ing  the  harbor  at  Saybrook,  by  removing  the  bar  at  the  mouth  of  the 
Gonnecticnt  I?iver."  Under  this  appropriation  a  survey  was  made  by 
Oapt,  W.  H.  Swift,  United  States  Engineer  Corps.  In  his  report"on  this 
survey,  dated  January  31,  1837,  and  printed  in  House  Ex.  Doc.  No. 
252,  Twenty-fifth  Congress,  Captain  Swift  submitted  a  project  for  deep- 
ening the  west  channel  over  Saybrook  Bar,  dredging  a  cut  500  feet 
wide  and  12  feet  deep  at  mean  low  water,  at  an  estimated  cost  of 
$54,380.50 ;  the  estimated  cost  per  cubic  yard  for  dredging  and  dump- 
ing was  25  cents.  The  available  depth  over  the  bar  before  dredging 
was  7  feet  at  mean  low  watc  r.  Captain  Swift's  project  was  approved, 
and  work  was  begun  in  May,  1838,  under  contract  with  Eandall,  Has- 
kell &  Holmes,  at  the  rate  of  62^  cents  per  cubic  yard,  measured  in 
scows;  dredging  was  continued  until  the  fall  df  1840,  when  the  appro- 
priation was  exhausted ;  26,984  cubic  yards  of  sand  and  stones  had 
been  removed,  making  a  channel  1,500  feet  long,  50  feet  wide,  and  from 
11  to  12  feet  deep.  This  channel  was  nearly  destroyed  by  storms  and 
freshets  in  the  ibllowing  winter  and  spring.  March  1,  1843,  $3,471.57 
was  appropriated  to  pay  a  balance  due  the  contractors. 

No  further  work  was  done  upon  the  river  until  1867.  By  act  of  Con- 
gress, approved  March  2, 1867,  a  survey  of  the  river  was  ordered,  which 
was  made  in  the  following  season,  and  which  embraced  all  the  princi- 
pal bars  and  obstructions  between  Hartford  and  Long  Island  Sound. 
With  the  report  on  this  survey,  dated  January  11,  1868,  and  i>rinted  on 
page  754  et  seq.j  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1868, 
was  presented  a  project  for  improving  this  parl^of  the  river;  it  pro- 
posed dredging  at  Hartford,  Clay  Banks,  Pratt's  Ferry,  Glastonbury, 
and  Pistol  Point,  to  make  channels  8  feet  deep  at  low  water  and  100 
feet  wide,  dredging  at  Say  brook  Bar  to  make  a  channel  8^  feet  dee[) 
and  200  feet  wide,  piling  for  shore  protection  at  Hartford  and  Wethers- 
field,  and  the  removal  of  Chester  Eock,  at  a  total  estimated  cost  of 
$70,000^  an  estimate  of  $10,000  for  annual  maintenance  was  submitted. 
All  tlie  dredging  done  up  to  1880  was  in  accordance  with  this  project, 
extended  to  make  9  to  9^  feet  depth,  instead  of  8  feet,  and  also  to  in- 
clude Press  Barn,  Dividend,  and  Mouse  Island  bars;  the  piling  at 
Hartford  was  built  in  1871,  and  the  removal  of  Chester  Rock  was  begun 
in  the  same  year,  but  abandoned  by  the  contractor  soon  after  beginning. 

January  22,  1873,  a  project  for  building  three  jetties  at  Saybrook  and 
for  dredging  was  approved  by  the  Secretary  of  War ;  the  jetties  were 
to  be  of  a  double  row  of  piles  20  feet  apart,  filled  with  stone  to  a  height 
of  8  feet  above  low  water ;  the  dredging  was  to  be  9  feet  deep  and  400 
feet  wide. 

.£Ka9a 39 
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The  estimated  cost  was : 

Dredging $17,850 

Jetties 318,760 

* 

Total..... '. 336.610 

Before  work  on  the  jetties  was  begun  the  plan  of  construction  was 
modified  to  one  for  building  them  of  riprap  stone,  triangular  cross- 
section,  rising  to  level  of  highest  water,  i.  e.,  about  5  feet  above  mean 
low  water,  this  plan  being  much  more  economical  than  the  previous  one. 

The  jetties  were  begun  in  1873,  and  two  of  them  were*  completed  io 
1881.  The  third  has  not  been  built,  and  may  not  be  needed;  the  west 
jetty  has  since  been  extended,  and  both  iiavebeen  repaired  and  strength- 
ened. 

In  1880  a  project  was  adopted  for  permanent  works  of  improvement 
at  six  of  the  worst  bars  (see  Annual  Report  of  the  Chief  of  Engineers 
for  1880,  Part  1,  page  396  et  seq.). 

This  project  provided  for  riprap  wing-dams,  mattress,  shore  protec- 
tion, and  rectificatiou  of  the  banks  at  the  following  pUices,  viz : 


Locality. 


Hartford  Bar 

ClayBanksBar 

Pr<vtt*B  Ferry  or  Naabuo  Bar 
Press  Bam  Bar 


Amonnt. 


$33,464 
69,116 
64,736 
41.140 


Locality. 


GlaBtonbnry  Bar 
Dividend  Bar. . . 

Total 


$U4,9!2 
7.U0 


880,487 


With  dredging,  to  m  ake  and  maintain  a  permanent  channel.  The  project 
did  not  provide  for  extension  and  repair  of  the  Saybrook  jetties,  nor 
did  the  Ci^timate  include  any  amount  for  annual  dredging  to  maintain 
channels,  nor  for  dredging  between  the  jetties  at  Saybrook,  nor  for  any 
work  whatever  at  Pistol  Point,  Mouse  Island,  Haddam  Island,  and 
Calves*  Islaud  bars,  where  dredging  has  since  been  required ;  all  of 
these  have  consumed  a  large  part  of  the  appropriations  made  since. 

Under  this  project,  extended  as  above,  up  to  the  close  of  the  last  fiscal 
year,  a  training-wall  of  riprap,  3,689  feet  long,  had  been  built  at  Hart- 
ford Bar  (instead  of  the  proposed  wingdam),  and  a  riprap  wing  dam 
5,300  feet  long  had  been  built  at  Glastonbury  Bar,  both  to  t^e  height  of 
3  feet  above  low  watery  part  of  the  Hartford  training- wsUl  was  subse- 
quently built  to  4  feet  above  low  water ;  the  west  jetty  at  Saybrook  had 
Men  extended  to  the  l(i-foot  curve, the  east  jetty  to  the  12foot  curve, 
and  a  channel  130  feet  wide  and  12  feet  deep  had  been  dredged  between 
them,  besides  maintaining  the  required  depth  in  this  part  of  the  river 
by  annual  dredging,  at  a  cost  of  from  i5,000  to  $10,000  each  year. 

In  1887  it  had  become  evident  that  the  proposed  plan  of  permanent 
improvement  would  not  materially  reduce  the  amount  of  dredging  an-, 
nually  required,  and  that  no  eiiectual  substitute  could  be  recommended 
which  would  not  be  very  expensive ;  and  in  December,  1887,  a  new  pro- 
ject was  adopted,  under  which  future  operations  were  to  be  confined  to 
completing  the  jetties  at  the  mouth  of  the  river  to  a  height  of  5  feet 
above  high  water,  with  a  top  width  of  6  feet,  widening  the  channel  be- 
tween the  jetties  to  400  feet  with  a  depth  of  12  feet  at  mean  low  water, 
and  annual  dredging  to  maintain  the  channel  from  Hartford  to  Long 
Island  Sound,  at  an  estimated  cost  as  follows  : 

For  completing  jetties - $60,000.00 

For  dredging  between  Jetties. 20,000.00 


80.000.00 
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For  average  aoaaal  inalnteuaQce  o£  obannel  from  Hartford  to  Long 
Island  Sound,  $10,000. 

The  reasons  foi'  this  change  of  project  are  fully  given  in-  a  letter 
printed  in  the  anunal  report  of  the  Ghief  of  Engineers  for  1888,  Part  l, 
pages  536-538. 

OPERATIONS  DURING  THE  IISOAL  TEAR  ENDING  JUNE  30,  1890. 

V  I 

At  the  close  of  the. last  fiscal  year  dredging  was  in  progress  under  a 
contract  for  hire  of  dredging  plant  at  the  rate  of  $8.45  per  actual  work- 
ing hour;  the  plant  had  worked  372^  hours,  removing  22,233  cubic  yards 
of  material. 

Work  under  this  contract  was  continued  until  September  30,  the 
amount  of  material  dredged  since  July  1  being  41,211  cubic  yards,  and 
the  actual  working  time  being  719f  hours. 

Following  is  a  statement  of  the  amount  of  material  dredged  from  the 
8everal  bars  during  the  calendar  year  of  1889 : 


Cnbio  yards. 

Hartford  Bar 34,622 

ClayBauks 4,435 

PressBarD 3,039 

Glastonburv..... 10,927 


Cnbio  jwxU 

Dividend  Bar 5,753 

Brockway's  Bar 4,668 

Totei 63,444 


A  navigable  channel  of  9  feet  depth  at  low  water  was  made,  and 
maintained  from  Hartford  to  Long  Island  Sound,  with  width  of  50  to 
100  feet. 

At  the  beginning  of  the  season  of  1890  the  available  balance  for  an- 
nual dredging  was  about  (500 ;  authority  was  granted  by  the  Ghief  of 
Engineers  to  expend  this  sum  in  dredging  as  an  open-market  transac- 
tion at  the  rate  of  12  cents  per  cubic  yard.  Under  this  authority  work 
was  begun  May  5, 1890,  and  during  the  mouth  of  May  4,166  cubic  yards 
of  sand  were  dredged  from  Glastonbury  Bar,  making  a  channel  9  feet* 
deep  at  low  water  and  about  40  feet  wide,  and  practically  exhausting 
the  available  balance  of  appropriation. 

It  is  understood  that  dredging  has  been  continued  by  private  parties 
at  Glastonbury,  Dividend,,  and  Hartford  Bars. 


PBBSENT  CONDITION  OP  IMPEOVBMBNT. 

A  depth  of  9  feet  at  low  water  exists  through  Glastonbury  Bar, 
made  with  the  available  balance  of  the  appropriation  of  August  11, 
1888.  The  other  bars  have  depths  of  from  6  to  8  feet,  as  left  by  the 
spring  freshets,  except  where  they  have  been  deepened  by  private  work. 

The  channel  between  the  Saybrook  jetties,  dredged  12  feet  deep  and 
130  feet  wide,  retains  nearly  that  depth  and  width. 

The  Hartford  Dike  is  in  good  condition ;  the  Glastonbury  Dike,  built 
on  a  convex  bank,  is  now  nearly  covered  by  the  advance  of  the  bank. 

Both  jetties  at  Saybrook  are  in  fair  condition.  They  should  be  built 
tip  to  the  dimensions  provided  for  in  the  project  to  make  them  perma- 
nent. 

The  length  of  the  dikes  and  letties  is  as  follows : 

Feet 

Flartford  Dike .'. -^ 3,698 

Glastonbury  Dike... 5,300 

Saybrook : 

West  Jetty 2,550 

•East  Jetty 2,316 
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PROPOSED  operations. 

• 

The  object  of  first  importance  will  always  be  the  aiinaal  mainteDanoe 
of  the  9-foot  chaDuel  from  Hartford  to  Long  Island  Sound. 

Au  estimate  of  $50,000  is  submitted  for  raising  the  dike  at  EEartford. 
The  reasons  for  this  are  given  in  my  letter  to  the  Chief  of  Engineers, 
dated  October  19  and  October  24,  1889,  copies  of  which  accompany  this 
report.  This  will  involve  an  increase  in  the  estimate  for  completion 
from  $80,000  to  $130,000,  but  it  is  believed  that  the  effect  of  raising  tbe 
dike  will  be  to  considerably  reduce  the  cost  of  annual  maintenance  by 
dredging,  now  estimated  at  $10,000,  and  cause  less  interference  with 
nayigation  by  the  occupation  of  the  low-water  channel  by  the  dredging 
plant.  Moreover,  the  revised  estimate  of  $80,000,  submitted  for  the 
completion  in  18S8,  was  a  reduction  in  the  estimate  of  works  previooislj 
proposed  of  about  $292,000. 

In  1879  a  project  was  submitted  for  certain  permanent  improvements 
at  an  estimated  cost  of  $330,487  ^  under  this  project  $38,392.80  has  been 
expended.  The  present  estimates  do  not  contemplate  any  further  woric 
under  this  project. 

The  estimates  for  completion  now  submitted  are: 

For  com pletiDg  jetties  at  mouth  of  river $60,000 

Dredging  channel  between  them 20,000 

Raising  dike  at  Hartford 50,000 

Total 130,000 

Annual  maintenance  of  channel  from  Hartford  to  Long  Island  Sound, 
$10,000. 

Appropriations  for  improvement  of  the  Connecticut  Eiver  below  Hart- 
ford have  been  made  as  follows : 


Application. 


DredginjC  at  Saybrook  Bar 

Dredging  at  Saybrook  Bar  (the  unexpected  balance  of  1838  was  re-appropri- 
t«d. 


at4 


Balance  dae  contractors  under  previous  appropriations , 

Survey  

Dredging  at  Pratt's  Forrv,  Pistol  Point,  Mouse  iHland ;  piling  at  Hartford 

Dredging  at  Hartford,  Clay  Banks,  Pier  I,  Pier  J.  Praties  Ferry,  Glaston- 
bury, Pistol  Point,  and  Chester  Rock 

DrtMiging  at  Pratt's  Ferry,  Pistol  Point  Saybrook  Jetty 

Dredging  at  Hartford,  Pratt's  Ferry  Ghistonbury,  Saybrook  Jetty 

Dredging  at  Hartford,  Pratt's  Ferry,  Saybrook,  Saybrook  Jetties 

Dredging  at  Hartford,  Pratt's  Ferry,  Glustonbnry,  Saybrook  Jetties... 

Dredgin|:  at  Harttord,  Pratt's  Ferry,  Glastonbury,  Saybrook  Jeitti's ;  Sal- 
mon River  dredging .-■- 

CoinpeDsation  for  previous  dredging 

Say  brook  Jetties ;  su  rv«y  from  Hartford  to  Rocky  Hill 

Dredging  at  Hartford,  Press  Barn.  Glastonbury 

Dredging  at  Hartford,  Glastonbury,  Saybrook  Jetties  

Dreilging  at  Hartford,  Pratt's  Ferry,  Glastonbury,  Glastonbury  wing-dam, 
Saybrook  Jetties 

Dredsiog  at  Hartford,  Clay  Banks,  Pratt's  Ferry.  Press  Barn,  Glaston- 
bury. Dividend,  Pistol  Point,  and  Salmon  River,  Hartford  Dike        

Dredging  at  Hartford,  Clay  Banks,  Pratt's  Fetrr.  Press  Barn,  Glaston- 
bury. Dividend,  Pistol  Point,  Mouse  Island,  and  between  Saybrook  Jet- 
til's';  extending  west  jetty  at  Saybrook 

Dredging  at  Hartford,  Clay  Banks,  Kaubac,  Press  Bam,  Glastonbury; 
Dividend,  Pistol  Point,  and  Haddam  Island ;  repair  of  Hartford  Dike 
and  Saybrook  Jetties . 


Compensation  for  previous  dredging , 

Annual  dredging  at  Hartford,  Clay  Banks,  Press  Bam,  Glastonbury,  Divi- 
dend, BrocKways t 


Total 


July    4,1836 

Mar.  3.1839 
Mar.  1.1843 
Mar.  2,1867 
July  11, 1870 

Mar.  8,1871 
June  10, 1872 
Mar.  3,1873 
June  23, 1874 
Mar.    3,1875 

Aug.  14, 1876 
1878 
June  18. 1878 
Mar.  3. 1K79 
June  14.  1880 

Mar.    3,1881 

Aug.   2,1882 

July    5, 1884 


Aug.   5,1886 
Mar.    3,1885 

Aug.  11, 1888 


Amonnt 


$20,000.00 

"'  3, 471.57 

3,905.23 

20,000.00 

35.000.00 
40,000.00 
20, 000.  CO 

2o,ooaoo 

20,000.00 

2O,O00lI0 
4.203.00 
30.000.00 
10, 000. 00 
10,000.00 

30,000.00 

45,000.10 

3S,ooaoo 


16,250.00 
4,74&43 

10,000.00 


407,665.23 


The  Connecticat  River  is  in  the  collection  district  of  Hartford.    By  course  of  river 
the  distance  from  Holyoke,  Mass.,  to  Hartford,  Conn.,  is  about  34  miles,  and  from 
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Hartford  to  Long  Island  Sonnd  abont  50  miles.  There  is  a  light-honse  od  Saybroolc 
Poiut>  ou  the  west  shore  of  the  river,  at  its  month,  and  another  at  the  end  of  the  west 
jetty,  besides  which  there  are  three  small  beacon-lights  in  the  lower  part  of  the  river 
which  are  maintained  by  the  United  States. 

Fort  Trnmbnll,  New  London  Harbor,  Connecticnt,  about  IG  miles  east  from  Say- 
brook  Point,  is  the  nearest  work  of  defense. 

Money  statement 

July  1, 1889,  amount  available 14,255. G8 

July  1, 1890,  amount  expended  daring  fiscal  year,  exclasive  of 

liabilities  outstanding  July  1,  1889 |3, 739.26 

July  1,  1890,  outstanding  liabilities 499.92 

4, 239. 18 

Jnly  1,  1890,  balance  available 16.50 

Amount  appropriated  by  act  of  September  19, 1890 12, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 12, 516. 50 

!  Amount  (estimated )  required  for  completion  of  existing  project 1 17, 500. 00 
Amount  (estimated)  required  for  annual  maintenance  of  channel 10, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  yearending  June30,1^92    90, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


AhHraot  of  contract  for  improving  Connecticut  River,  in  force  during  the  fiscal  year  end- 
ing June  30,  1890. 


Name  and  address  of  contractor. 

Date  of 
contract. 

Subject. 

Price  per 
boar. 

Remarks. 

J.  H.  Fenner,  Jersey  City,  N.  J 

Apr.  23. 1889 

Hire  of  dredg- 
ing plant 

$a45 

Contract  completed 
Sept  30.  1880. 

C!OMMEKClAL  STATISTICS   FOR  TBE  CALJCNDAR  YEAR   1889.  ' 

Receipts  and  shipments  by  water. 

Yalne. 


Coal 

Stone 

Miscellaneoaa. 


Totel 


$1,400,000 

2,000,000 

50,000,000 

53,400,000 


The  total  tonnage  reported  for  the  calendar  year  1888  was  1,050,000,  the  increase 
in  1889  being  20,000  tons. 

Vessels  employed  in  above  traffic. 


[Draaxbt7tol2feet] 


Description. 


Owned  in  district : 

Steamers 

Sail-vessels 

BarKOR 

Vot  owned  in  district : 

Vessels  of  all  kinds. 


Total 


3,550 
5,400 
4,800 

14,088 


27,83S 


No  new  lines  of  transportation  have  been  estjiblished  on  this  river  since  the  last 
annual  report. 
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LETTERS  RELATING  TO  THE  PROPOSED  RAISING  OF  BIKE  AT  HAKT- 

FORD. 

Engineer  Office,  U.  S.  Army, 

l^ew  York,  October  19, 1889. 

General  :  In  my  letter  of  December  21, 1887,  on  the  improveyient 
of  the  Connecticut  River  (Annual  Report  of  the  Chief  ot  Engineers  for 
1888,  page  530)  I  recommended  that  the  work  in  future  above  the  moath 
of  the  river  be  confined  to  periodical  dredging.  The  experience  of  the 
last  three  5'ears  suggests  a  modification  of  this  recommendation  so  far 
as  relates  to  the  dike  at  Hartford. 

The  following  is  a  record  of  the  dredging  done  during  the  years  1887, 
1888,  and  1889  on  the  stretch  of  the  river  below  Hartford  where  naviga- 
tion is  interfered  with  by  the  annual  formation  of  bars : 


Bar  At  Hartford 

Bar  at  Clay  Banks 

Bar  at  Naabao , 

Bar  at  PreM  Bam 

Bar  at  Presa  Barn  and  Crow  Point. 

Bar  at  Glaatonbary 

Bar  at  Dividend 

Bar  at  Pistol  Point 


Total 

Tot«l  for  Hartford  Bar. 
Total  for  other  ban 


1887. 


Ou.yds 

32.104 

5,700 

3.461 

2.449 


5.079 
4.403 
4,717 


57,915 


1888. 


Oii.  yds. 
24,355 

8,714 


1889. 


Ou,ydt, 

34,62S 

4,4% 


6.934 
8.909 
7,306 
6,839 


62,617 


3,039 


10.927 
5^753 


68,778 
91,081 
88,227 


It  appears  that  the  annual  amount  of  dredging  at  Hartford  Bar  is 
more  than  at  all  the  other  bars.  I  transmit  a  tracing*  showing  the  dike 
at  Hartford  which  seems  to  be  well  located,  and  if  built  to  the  proper 
height,  ought  to  maintain  the  required  depth  with  a  much  smaller 
amount  of  dredging.  The  dike  is  3,698  feet  in  length  and  has  a  height 
of  about  5  feet  above  low  water.  Freshets  attain  an  extreme  height  of 
30  feet  above  low  water. 

For  illustration,  I  inclose  a  tracing*  giving  the  variations  in  water- 
level  from  1872  to  1881. 

It  seems  that  the  durrent  in  high  stages  flows  over  the  dike  and  im- 
pinging against  the  bank  returns  to  the  channel  creating  cross-currents 
which  interfere  with  the  maintenance  of  the  channel.  If  the  dike  were 
raised,  an  increased  discharge  would  be  confined  to  the  channel  for  a 
greater  length  of  time.  The  precise  height  to  which  the  dike  should  be 
raised  can  only  be  determined  by  experience,  but  it  is  probable  that  it 
would  not  be  necessary  to  raise  it  to  more  than  10  feet  above  low  wnter, 
as  the  average  yearly  duration  of  higher  stages  is  only  about  fifty  two 
days.  The  cost  of  raising  the  dike  to  this  height  is  estimated  \o  l)e 
$25,000.  To  raise  i  t  to  1 5  feet  above  low  water  would  cost  about  $50,(100 ; 
to  20  feet,  about  $80,000.  In  the  most  extreme  case  the  estimate  lor 
completion  would  be  very  much  less  than  the  estimate  submitted  prior 
to  1888.  The  dike  at  Hartford  has  cost  already  $27,000,  but  with  its 
present  height  does  not  seem  to  accomplish  the  purjwse  for  which  it 
was  designed.  It  has,  however,  given  a  better  direction  to  the  channel 
than  previously  existed,  and  has  prevented  the  erosion  of  the  bank  in 
front  of  the  city. 


*Oinit'.e<l  here. 
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It  is  therefore  recommeuded  that  provision  be  made,  in  the  estimates, 
for  raising  this  dike  to  the  proper  height,  as  may  be  foand  necessary  by 
exi>erieucey  not  to  exceed  $50,000  in  addition  to  the  estimate  for  com- 
pletion submitted  in  the  Annual  Beport  for  1889,  in  order  that  a  portion 
of  the  next  appropriation,  which  should  not  be  less  than  $30,000,  may 
be  applied  to  the  dike. 

Very  respectfully,  your  obedient  servant, 

D.  C.  Houston, 

Colonel  of  Engineers. 
Frig.  Gen.  Thomas  L.  0-LSBT, 

Chief  of  Engineers^  U.  8.  A. 


Engineer  Office,  U.  S.  Army, 

New  YorJcj  October  24, 1889. 

General  :  I  have  the  honor  to  acknowledge  the  receipt  of  your  letter 
of  the  22d  instant,  in  reply  to  my  letter  of  the  19th  instant,  recommend- 
ing the  raising  of  the  dike  in  the  Connecticut  Eiver  at  Hartford. 

At  the  date  of  my  annual  report  for  1889  there  had  not  been  suffi- 
cient dredging  on  the  bars  in  the  Connecticut  Biver  during  the  present 
season  to  justify  the  recommendation  as  to  raising  the  llarttord  Dike, 
which  was  based  upon  the  results  of  this  season's  work  in  connection 
with  that  of  former  years,  and  upon  the  request  of  parties  interested 
to  have  the  dike  raised  or  other  steps  taken  to  obviate  the  necessity  of 
such  a  large  amount  of  dredging,  which  interfered  with  navigation. 
The  character  of  the  work  in  the  river  is  such  that  it  is  necessary  to 
move  the  dredge  from  bar  to  bar,  as  the  necessities  of  navigation  de- 
mand. 

During  the  present  season  this  required  dredging  on  the  Hartford 
Bar  at  five  different  periods,  viz : 

Cobio  yards. 

From  May  20  to  June  1 7,910 

From  Jaue  11  to  Jane  20 6,076 

From  July  17  to  July  30 6,591 

From  Angast  12  to  August  29 7,401 

From  September  17  to  September  30 6,644 

Total 34,622 

This  occasions  considerable  interference  with  navigation,  which  would 
be  diminished  if  the  dike  were  raised,  with  ultimate  economy  by  a  sav- 
ing in  periodical  dredging.  It  is  therefore  desirable  that,  if  possible^  the 
next  appropriation  should  be  availible  for  raising  the  dike,  and  be  suffi- 
cient to  raise  it  to  at  least  5  feet  above  its.  present  height.  If  this  can 
not  be  done  it  is  proposed,  with  your  approval,  to  increase  the  estimates 
for  completion  in  the  next  annual  report. 

Very  respectfully,  your  obedient  servant, 

D.  C.  Houston, 
Colonel  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U»  8.  A. 
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D  4* 

IMPROVEMENT  OF  CLINt6n  HARBOR,  CONNECTICUT. 

GliDton  Harbor  is  on  the  uortb  shore  of  LoDg  Island  Soand,  about  10 
miles  west  of  the  mouth  -of  the  Oonnecticnt  Biver.  It  consiste  of  an 
open,  shallow  bay,  and  of  the  month  of  the  Hammonasset  River^  a 
small  stream  which  flows  easterly  in  front  of  the  town  wharves  and 
empties  into  the  bay.  For  three-quarters  of  a  mile  above  its  mouth  tiie 
river  is  separated  from  the  bay  by  a  narrow  strip  of  sand  and  marsh. 
About  1840,  a  breach  was  made  through  this  strip  half  a  mile  above  the 
mouth  of  the  river  which  diverted  a  considerable  part  of  the  tidal  flow, 
and  since  then  two  shoals  have  formed,  one  j  ast  inside  the  river's  mouth 
with  4.5  feet  of  water,  and  one  out  in  the  bay  shortly  before  reaching 
deep  water  in  the  Sound,  with  a  depth  of  4  feet.  It  is  said  that  for- 
merly there  were  depths  of  from  8  to  12  feet  on  both  these  bars,  and 
that  shoaling  occurred  soon  after  the  breach  was  made. 

PROJECT  FOR  IMPROVBMBNT. 

By  act  approved  March  3, 1881,  Congress  authorized  a  survey  of  the 
harbor,  which  was  made  the  same  year.  In  his  report  on  the  survey, 
dated  January  17,  1882,  and  printed  in  the  Annual  Beportof  theOhief 
of  Engineers  for  1882,  Part  1,  page  630,  Colonel  Barlow,  Corps  of  Engi- 
neers, submitted  a  project  for  restoring  the  original  condition  of  the 
channel  by  closing  the  breach  and  by  subsequently,  should  the  in- 
creased tidal  current  not  produce  the  deepening  desired,  dredging 
through  the  shoals,  making  a  channel  100  feet  wide  and  6  feet  deep  at 
mean  low  water. 

The  cost  of  a  dike  to  close  the  breach  was  estimated  at  $3,000,  and 
the  cost  of  the  whole  project,  including  the  dredging,  at  $10,000. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDINO  JUNE  30,  1890. 

Nothing  was  done.  The  available  funds  were  not  sufficient  for  con- 
tinuing the  improvement. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  dike  was  built  in  1883,  using  1,574  tons  of  riprap  granite,  and 
costing,  exclusive  of  superintendence,  $2,210.34.  An  examination  made 
in  1885  showed  that  it  had  settled  about  2  feet,  and  would  require  about 
500  tons  of  stone  to  build  it  up  to  full  height ;  also  that  no  material 
change  in  the  channel  had  taken  place  since  the  dike  was  built.  It  seems 
established  that  the  increase  of  tidal  flow  will  not,  of  itself,  deepen  the 
channel  as  desired. 

PROPOSED  OPERATION. 

It  is  proposed  to  complete  the  project  by  dredging  channels  100  feet 
wide  and  6  feet  deep  at  mean  low  water  through  the  two  shoals  in  the 
harbor  when  the  estimated  funds,  $7,000,  are  appropriated. 

The  only  appropriation  made  for  the  improvement  of  this  harbor  is 
the  one  of  $3,000  in  1882,  expended  in  construction  of  dike, 

Clinton  harbor  is  in  the  collection  district  of  Hartford.  The  nearest  light-hoaae  is 
on  Falkner's  Island,  8  miles  south we«t.  Fort  Hale,  New  Haven  Harbor,  22  milaa 
west,  is  the  nearest  work  of  defense. 
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M<ney  statement 

July  1,  1889,  amonnt  available $252.73 

July  1,  1890,  balance  available 252.73 

Amount  appropriated  by  act  of  September  19,  1890 3,500.00 

Amount  available  for  fiscal  year  end  iug  June  30, 1891 '  3, 752. 73 

{Amount  (estimated)  required  for  completion  of  existiuff  project 3, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  .June  30, 1892  3, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  TEAR  1889. 

Arrivals  and  departures  of  vessels 90  to  100 

Shipments: 

Wood  and  lumber • I. tons..        2,500 

Hay  and  straw do...  300 

Total 2,800 

Receipts : 

Coal tons..         1,250 

Lumber M.feet..  100 

Oysters bushels..        8,000 

Draught  of  vessels  using  the  harbor feet..       4^  to  7 

Tonnage  of  vessels  using  thebarbor. tons..  30  to  150 

The  above  figures  show  an  increased  tonnage  of  freights  over  those  reported  for 
last  year  of  about  300  tons. 
No  new  lines  of  transportation  have  been  established  since  the  last  annual  report. 


D5. 

IMPROVEMENT  OF  NEW  HAVEN  HARBOR,  CONNECTICUT. 

New  Haven  Harbor  is  a  bay  on  the  north  shore  of  Long  Island  Soand, 
extending  about  4  miles  inland  and  from  1  to  2  miles  wide.  The  Mill 
and  Qainnipiac  rivers  empty  into  the  head  of  the  harbor;  they  are 
streams  of  no  commercial  importance,  except  for  tidal  navigation  at  and 
near  their  months. 

The  harbor  channel  is  from  400  feet  to  a  mile  wide,  with  mud  and  sand 
flats  on  either  side.  When  the  Oovernment  began  work  in  this  harbor, 
in  1867,  the  available  low- water  depth  from  the  city  wharves  to  Crane^s 
Bar,  abNDut'One-third  way  down  the  harbor,  was  9  feet;  thence  to  Fort 
Hale,  which  is  about  half-way  down,  it  was  16  feet  or  over;  a  short  dis- 
tance below  Fort  Hale  was  a  bar  of  very  soft  mud  extending  across  the 
harbor,  with  13  feet  available  depth  at  mean  low  water. 

The  entrance  to  the  harbor  was  partly  obstructed  by  several  sunken 
rocks. 

PROJECTS  FOR  IMPROVEMENT. 

Several  plans  for  removal  of  certain  of  the  rocks  at  the  harbor  en- 
trance have  been  proposed  and  undertaken,  but  not  completed.  The 
removal  of  the  harbor  light-house  to  Southwest  Ledge  and  the  com- 
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^]»1etion  of  the  proposed  system  of  breakwaters  will  obviate  the  necessity 
for  farther  work  upon  these  rocks. 

The  work  of  deepening  the  channel  in  this  harbor  has,  for  the  most 
part,  been  done  in  accordance  with  plans  presented  in  annaal  or  special 
reports  to  the  Chief  of  Engineers,  the  projects  being  adopted  under 
subsequent  appropriations,  and  not  based  upon  examinations  or  surveys 
ordered  by  Congress. 

In  a  letter  dated  January  20, 1871^  printed, as  House  Ex.  Doc.  No.  95, 
Forty-first  Congress^  third  session,  and  also  on  page  771  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1871,  Oeneral  Warren,  TJ.  S.  Eng- 
ineers, states  that  ^Hhe  business  of  Kew  Haven  requires  that  there 
should  be  a  channel  dredged  200  feet  wide  and  to  a  depth  of  14  feet  ut 
mean  low  water  up  to  the  wharves,''  and  that  this  is  '^  in  mapy  resi)ecte 
more  important  to  New  Haven  than  the  removal  of  the  rocks  at  the  en- 
trance to  the  harbor."  It  was  estimated  to  cost  $64,815.  March  3^ 
1871,  $40,000  was  appropriated  for  this  harbor,  atid  it  was  exi)ended  in 
the  same  year  in  making  a  channel  13  feet  deep,  200  feet  wide  up  to 
Long  Wharf,  350  feet  wide  at  the  bend  at  Long  Wharf,  and  100  feet 
wide  from  there  to  the  steam-boat  wharf. 

In  a  letter  of  December  23, 1871,  printed  in  House  Ex.  Doc.  No.  137, 
Forty-second  Congress,  first  session.  General  Warren  submitted  an 
estimate  of  $26,250  for  dredging  16  feet  deep  and  200  feet  wide  across 
Fort  Hale  Bar,  adding  th^t  there  was  some  doubt  as  to  the  permanence 
of  such  a  channel.  June  10,  1872,  $15,000  was  appropriated  for  the 
removal  of  rocks  and  $20,000  for  harbor  improvement.  The  former 
amount  was  expended  upon  Luddingtou  Bock;  the  latter,  with  part  of 
an  appropriation  of  $25,000  made  March  3,  1873,  was  expended  in 
dredging  on  Fort  Hale  Bar,  and  at  the  close  of  the  season  of  1873  the 
channel  had  been  made  16  feet  deep  and  200  feet  wide,  as  proposed.  It 
8oon  filled  to  nearly  its  former  condition.  The  13-foot  channel  above 
Long  Wharf  was  widened  to  110  feet  in  the  same  year. 

In  the  annual  report  for  1873  General  Warren  says  ^<  it  is  thought 
that  no  improvement  here,  beyond  what  can  be  accomplished  with  the 
funds  now  available,  is  called  for  on  the  part  of  the  United  States,  and 
no  further  appropriation  is  asked  for.'' 

No  appropriation  for  this  harbor  was  made  in  1874,  and  none  was 
recommended  in  the  Annual  Report  for  that  year. 

January  21, 1875,  the  House  of  Representatives,  by  resolution,  asked 
"for  a  report  from  surveys  already  made,  in  regard  to  the  expediency 
of  widening  and  deepening  the  main  channel  of  New  Haven  Harbor, 
Connecticut,  to  a  depth  not  exceeding  20  feet,  and  also  the  expediency 
and  estimate  of  cost  of  a  breakwater."  In  a  report  dated  January  27, 
1875,  Colonel  Barlow,  (7.  S.  Engineers,  then  in  charge,  submitted  the 
following  estimates,  in  reply  to  that  part  of  the  resolution  relating  to 
the  channel  (see  Annual  Report  of  the  Chief  of  Engineers  for  1875, 
Part  II,  page  260) : 

For  channel  400  feet  wide  and  20  feet  deep $416,490 

For  channel  400  feet  wide  and  IBfeetdeep 376,990 

For  channel  300  feet  wide  and  20  feet  deep :i^,9*i5 

For  channel  300  feet  wide  and  IBfeetdeep 208,«)0 

Also,  February  8, 1875,  in  reply  to  request  from  the  Chief  of  Bnjri* 
neers,  he  estimated  $10,000  as  the  cost  of  widening  to  200  feet  the  13- 
foot  channel  above  Long  Wharf,  already  110  feet  wide.  In  submitting 
these  reports  the  Chief  of  Engineers  recommended  the  latter  work  "  as 
being  of  immediate  importance,  and  whatever  action  may  be  taken 
upon  the  project  of  making  a  20-foot  channel,  this  at  least  should  be 
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done."  In  a  subsequent  report  on  the  same  matter,  February  9,  1875, 
Colonel  Barlow  )>resented  an  estimate  of  $35,000  for  widening  the  chan- 
nel above  Long  Wharf  to  400  feet;  this  was  transmitted  to  the  House 
of  Kepresentatives  by  the  Secretary  of  War  February  13, 1875,  with 
favorable  indorsement  of  the  Chief  of  Engineers.  The  latter  plan  was 
carried  out  under  the  appropriation  of  $10,000  made  March  3,  1875, 
with  a  balance  of  about  $6,000  from  previous  appropriations,  and  the 
13-foot  channel  was  made  415  feet  wide  above  Long  Wharf,  the  price 
of  work  being  much  lower  than  had  l^en  estimated. 

Nothing  was  appropriated  for  this  harbor  in  1876  or  1877. 

In  the  Annual  Report  for  1877  Colonel  Barlow  refers  to  the  estin\.at^4 
submitted  in  his  letter  of  January  25, 1875,  and  recommends  that  the 
channel  below  Long  Wharf  be  made  400  feet  wide  and  16  feet  deep,  its 
then  dimensions  (200  feet  wide  and  13  feet  deep)  not  affording.'^  snfii- 
cieut  space  for  convenient  navigation."  The  estimated  cost  was  $40,000. 

In  1878,  under  an  appropriation  of  $25,000  made  June  14, 1878,  the 
channel  was  dredged  to  the  length  and  depth  proposed,  with  width  of 
300  feet. 

In  a  letter  of  February  4, 1879,  transmitting  map  of  harbor  examina- 
tion made  in  December,  1878  (letter  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1879,  Part  I,  page  336),  Colonel  Barlow  rec- 
ommends deepening  the  channel  above  Long  Wharf  and  widening  the 
channel  below  to  secure  400  feet  width,  with  16  feet  depth  from  the 
steam-boat^harf  down  to  Fort  Hale:  also  dredging  a  channel  500  feet 
wide  and  16  feet  deep  through  Fort  Hale  Bar.  The  work  above  Fort 
Hale  was  estimated  to  cost  $65,000;  that  below,  $35,000.  The  pro- 
posed depth  and  slightly  greater  width  above  Fort  Hale  were  obtained 
by  October,  1881,  under  three  successive  appropriations  of  $15,(KK)  each, 
made  in  1879, 1880,  and  1881.  Nothing  had  been  done  on  Fort  Hale 
Bar. 

In  the  Annual  Report  for  1879  a  dike  at  Sandy  Point  (opposite  Fort 
Hale)  was  suggested  as  a  means  of  increasing  the  depth  on  Fort  Hale 
Bar,  but  on  account  of  its  expensiveuess  was  not  recommended  to  be 
undertaken  until  dredging  had  been  tried  again. 

In  the  Annual  Report  for  1880  (Part  I,  page  445)  Colonel  Barlow  re- 
news his  recommendation  for  dredging  a  channel  through  Fort  Hale 
Bar  500  feet  wide  and  16  feet  deep. 

-  In  the  annual  report  for  1881  (Part  I,  page  592),  after  current  observa- 
tions and  borings  had  been  made,  a  dike  from  Sandy  Point  is  recom- 
mended, the  length  to  be  determined  experimentally  as  construction 
progresses,  but  to  be  at  least  4,400  feet,  which  length  was  estimated  to 
cost  $60,000. 

Under  appropriation  of  $30,000  made  August  2, 1882,  a  plan  for  this 
dike  was  submitted  and  referred  to  the  Board  of  Engineers,  by  whom 
it  was  slightly  modified  and  approved  October  2, 1882. 

The  project  as  approved  consisted  of  a  dike  connected  with  Sandy 
Point  by  ashore  arih  about  2,160  feet  long,  and  extending  southward  as  a 
channel-arm  about  3,  .00  feet,  the  channel-arm  and  part  of  the  shore-arm 
to  be  built  of  creosoted  piling  in  double  rows  filled  in  with  stone.  In  1883 
the  location  of  the  shore-arm  was  modified  upon  the  request  of  oyster- 
growers  in  the  vicinity,  aud  in  1886  the  method  of  construction  was 
changed  to  use  riprap  instead  of  creosoted  piling,  the  latter  being 
found  more  expensive  both  to  construct  and  to  keep  in  repair. 

^he  appropriations  of  1882, 1886,  and  nearly  all  of  1888,  were  ex- 
pended upon  the  dike,  building  the  shore-arm  and  more  than  half  of 
the  channel-arm.    The  appropriation  of  1884  was  expended  in  dredging 
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nuder  a  special  project  for  widening  the  channel  above  Long  Wharf 
Avith  depths  of  8  and  12  feet^  and  for  removing  part  of  the  old  piers  and 
abutments  at  Tomlinson's  Bridge,  which  bridge  was  at  that  time  being 
rebuilt. 

The  present  project  for  making  a  IG-foot  channel  across  Fort  Hale 
Bar  includes  the  completion  of  tfaedike  and  dredging  a  channel  400  feet 
wide  and  16  feet  deep  through  the  bar.  Bevised  estimates  for  comple- 
tion, made  in  1887  (see  Annual  Report  of  the  Chief  of  Engineers  for  1887, 
Part  I,  pages  599  and  600)  placed  ihe  cost  of  completion  at  that  time  as 
$46,000  for  the  dike  and  $47,000  for  the  channel ;  total  $93,000.  This  is 
to  bQ  reduced  by  $15,000  since  appropriated,  making  the  present  esti- 
mate for  completion  $78,000. 

Up  to  July  1, 1889,  the  shore-arm  and  1,769  linear  feet  of  the  channel- 
arm  of  the  dike  had  been  built;  no  dredging  had  been  done  on  the  Fort 
Hale  Bar  since  that  of  1873. 

OPERATIONS  DUBINa  THE  FISCAL  TEAR  ENDING  JX7NE  30,  1890. 

The  contract  for  extending  the  Sandy  Point  Dike,  which  was  In  prog- 
ress at  the  beginning  of  the  fiscal  year,  was  completed  August  29,  1889 ; 
since  July  1, 1889,  5,379  tons  of  riprap  have  been  placed  in  the  dike, 
increasing  ita  length  by  320  feet.  The  total  amount  of  stone  placed  in 
the  dike  under  this  contract  was  10,460  tons,  and  the  dike  was  extended 
730  feet. 

The  channel  above  Long  Wharf  is  frequently  crowded  with  barges 
awaiting  a  berth  for  unloading,  and  .in  October  it  was  represented  by 
the  harbor  commissioners  that  relief  was  much  needed  at  once.  Au- 
thority was  granted  by  the  Chief  of  Engineers  to  expend  the  available 
balance  (about  $2,000)  in  dredging  with  a  plant  hired  in  open  market 
Under  this  arrangement  work  was  begun  December  2,  and  completed 
December  21, 1889,  the  dredgingplant  having  worked  thirty-six  and 
one-sixtieth  hours  at  the  rate  of  $55.53  per  hour;  11,308  cubic  yards  of 
material  were  taken  out,  and  two  cuts  16  feet  deep,  40  feet  wide  each, 
and  respectively  950  and  525  feet  long  were  made  on  the  northwest  side 
of  the  channel,  extending  northeasterly  from  Oanal  Dock ;  the  longer 
cut  lapped  over  the  sloping  edge  of  the  old  channel  about  20  feet. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  available  depth  over  Fort  Hale  Bar  is  about  13  feet  at  mean  low 
water.  Above  this  bar  there  is  a  16-foot  channel  up  to  Tomlinson's 
Bridge,  at  the  head  of  the  harbor,  with  from  400  to  600  feet  width. 

Of  the  Sandy  Point  Dike  the  shore-arm,  2,140  feet  long,  and  2,089  feet 
of  the  channel  arm  (including  an  icebreaker  20  feet  long)  have  been 
built;  1,294  feet  of  the  inner  end  of  the  shore-arm  are  of  riprap;  the 
outer  part  of  the  shore-arm,  846  feet  long,  and  254  feet  at  the  north  end 
of  the  channel-arm,  are  built  of  two  rows  of  creosoted  piling  8  feet  apart 
from  out  to  out,  and  filled  in  with  stone ;  1,815  feet  of  the  channel-arm 
south  of  the  pile-work  are  built  of  riprap,  of  which  the  north  273  feet 
are  on  a  log  foundation ;  the  icebreaker  at  the  north  end  of  the  chan- 
nel-arm is  also  of  heavy  riprap  on  log  foundation. 

PROPOSED  OPERATIONS. 

Future  appropriations  will  1h3  applied  to  extending  the  dike  or  to 
dredging  in  the  channel  or  both.    The  estimated  cost  of  completing 
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these  works  is  $78,000,  to  which  should  be  added  an  estimate  of  $5,000, 
annually  required  for  maintenance  of  channels  and  repair  of  dike. 

Appropriations  for  the  improvement  of  New  Haven  Harbor  have  been 
made  as  follows : 


Applloatlon. 


Removal  of  Middle  Bock,  not  expended  until  1867 

Removal  of  rooks 

Dredgini?  (13  feet)  above  Fort  Bale 

Dredging  (16  feet)  Fort  Hale  Bar,  and  removal  of  rocks 

Dredging  (16  feet)  Fort  Hale  Bar 

Dredging  (13  feet)  above  Long  Wharf 

Dredging  (16  feet)  Long  Wharf  to  Fort  Hale 

Dredging  (16  feet)  above  Long  Wharf 

do 

Dredging  (16  feet)  Long  Wharf  to  Fort  Hale 

Sandy  Point  Dike 

Dredging  (l&12,and  8  feet)  above  Long  Wharf 

Sandv  Point  Dike 


Total 


Aug. 

July 

Mar. 

June 

Mar. 

M:.r 

June 

Mar. 

June 

Mar. 

Aug. 

July 

Aug. 

Aiig. 


30, 1852 

11, 1870 
3, 1871 

10, 1872 
•J,  1873 
3. 1875 

18, 1878 
3, 1879 

14,1880 
3,1881 
2.1882 
5.1884 
5.1886 

11,1888 


Amount. 


16,000 
15,000 
40.000 
35,000 
25, 00«) 
10,000 
25,000 
15,000 
15,000 
15,000 
30,000 
10.000 
20,000 
15,000 


276,000 


New  Haven,  the  port  of  entry  for  the  collection  district  of  New  Haven,  is  situated 
at  the  head  of  New  Haven  Harbor,  about  3^  miles  from  Long  Island  Sound. 

There  is  a  light-house  on  the  southwest  ledge,  at  the  mouth  of  the  harbor.  Fort 
Hale,  2  miles  below  the  city,  commands  the  channel. 

Money  statement 

Jnly  1, 1889,  amount  available _ $1,159.88 

July  1,  1890,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1889 ! 989.24 

July  1,  1890,  balance  available 170.64 

Amount  appropriated  by  act  of  September  19,  1890 15,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 15, 170. 64 

{Amount  (estimated)  required  for  completion  of  existing  project 63, 000. 00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1892    63, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ah$traci  of  contract  for  extending  dike  in  New  Haven  ff arbor  j  Connecticut^  in  force  durinij 

the  fiscal  year  ending  June  30,  1890. 


Name  and  address  of 
oontraotor. 

Date  of  con- 
tract. 

Subject  of  contract. 

Price  per  ton 
of  riprap. 

Reiuarks. 

John  Beattie,  Leete's 
Island,  Conn. 

Jan.  IQ,  1889 

UeliTcryof  roprap  gran- 
ite and  building  dike. 

$1.18 

Contmct   completed 
Aug.  29, 1889. 

COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  1889. 

Foreign. 

Value  of  imports |275, 379,94 

Value  of  exports $1,350,802.00 

ReTenue  receipts $88,7M.30 

Vore'jrn  vessels — entered,  80;  cleared,  15;  total 45 

Domestic ▼esse]8--en'et«d  812;  cleared,  732;  total 1,544 
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Coastwise* 


Coal  rec«iTed 

Iron  roeeiTed 

Lumber  received  75,000.000  feet 

MiHcellaneonB  merchondiBO  received. 
MUcellaneous  merchandise  shipped . 


Totals 


750.000 
100.000 
120,000 
864,000 
441,250 


2,275,250 


Value. 


$3,  37S.cn 
1.800,010 
2,250.000 

Oa,  370, 000 

8(i.25O,000 


105,045,000 


Veaselt  arriving  and  departing. 

Steamers « 25^201 

Sailing  vessels .../. 18^082 

Bathes 10,800 

Totals 54.033 

The  total  amonnt  in  toDs  of  freights  for  the  year  1888  was  not  reported ;  it  is  esti- 
mated that  the  tons  carried  in  1889  were  about  250,000  more  than  in  1888. 

By  separation  of  one  of  the  older  towing  companies  into  two  distinct  companies  a 
new  towing  and  transportation  line  was  established  daring  the  past  fiscal  year. 


D6. 

CONSTRUCTION  OF  BREAKWATER  AT  NEW  HAVEN,  CONNECTICUT. 

Kew  Haven  Harbor  is  the  ooly  natural  harborof  aoycoDsiderablearea 
and  depth  in  Long  Island  Sound  between  New  Loudon  Harbor,  45  miles 
east,  and  Huntington  Bay,  32  miles  southwest.  At  this  point  Long 
Island  Sound  is  at  its  widest,  and  the  broad,  open  mouth  of  the  harbor 
left  the  anchorage  ground  exposed  to  storms  from  a  southerly  quarter 
so  that  vessels  driven  in  by  stress  of  weather  were  frequently  obliged 
to  cross  Fort  Hale  Bar,  going  from  2  to  4  mdes  up  the  harbor,  and  to 
anchor  in  the  dredged  channel  in  order  to  reach  secure  shelter. 


PROJECT. 

December  15, 1874,  the  harbor  commissioners  of  New  Haven  addressed 
a  memorial  to  the  members  of  Congress  from  Oonnecticut  asking  that 
measures  be  taken  '•  to  procure  appropriations  by  Congress  for  deepen- 
ing^ the  main  sbip-channel  of  the  harbor  to  20  feet,  and  for  constructing 
a  breakwater  from  the  light-house  (then  on  Five-Mite  Point)  to  South- 
west Ledge.''  The  memorial,  printed  in  House  Ex.  Doc*  No.  162,  Forty- 
third  Congress,  second  session,  stated  that  the  breakwater  contemplated 
would  add  greatly  to  the  value  of  the  harbor  as  a  harbor  of  reiuge. 

January  21, 1875,  a  resolution  was  passed  by  the  House  of  Repre- 
sentatives asking  '4br  a  report,  from  surveys  already  made,  in  regard 
to  the  expediency  of  widening  and  deepening  the  main  channel  of  New 
Haven  Harbor,  Connecticut,  to  a  depth  not  exceeding  20  feet,  and  also 
the  expediency  and  estimate  of  expense  of  a  breakwater  between  the 
eastern  shore  of  the  entrance  of  said  harbor  and  Southwest  Ledge,  so 
called,  or  such  part  of  said  distance  as  may  be  found  most  expedient  or 
necessary  for  the  [irotection  of  said  harbor."  In  reply  to  this  resolution 
a  report  was  made  by  Col.  J.  W.  Barlow,  Corps  of  Engineers,  dated 
January  27, 1875,  printed  in  House  Ex.  Doc.  above  mentioned,  and  sdso 
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in  the  Animal  Beport  of  the  Chief  of  Engineers  for  1875,  Part  II,  page 
251,  suggesting  tlu^e  locations  for  a  breakwater,  viz : 

1.  That  indicated  in  the  resolution  and  terminating  at  Southwest 
Ledge. 

2.  A  line  running  nearly  east  and  west,  its  middle  point  resting  upon 
Adam's  Fall  Bock,  about  one-half  a  mile  north  of  Southwest  Ledge. 

3.  A  line  400  yards  further  north,  running  nearly  west  from  Five- 
I^Iile  Point. 

Estimates  of  cost  raiigiug  from  $248,000  to  $465,330  were  submitted 
and  with  the  report  were  also  presented  letters  and  commercial  statistics 
bearing  upon  the  subject. 

The  question  of  a  westerly  breakwater  does  not  appear  to  have  been 
considered  at  that  time. 

This  report  is  referred  to  by  Colonel  Barlow  in  the  succeeding  annual 
reports  for  1876, 1877,  and  1878,  and  in  the  latter  year  additional  sta- 
tistics were  submitted,  but  no  action  was  taken  until  1879,  when  an 
appropriation  of  $30,000  was  made  ^^for  the  construction  of  a  break- 
water at  Kew  Haven,  Conn." 

In  August  of  the  same  year  an  examination  of  part  of  the  mouth  of 
the  harbor  was  made,  and  a  map  transmitted  to  the  Chief  of  Engineers 
with  several  projects  for  breakwaters,  which  were  referred  to  the  Board 
of  Engineers  for  report. 

Tne  report  of  the  Board,  dated  November  24, 1879,  and  printed  in  the 
Annual  Beport  of  the  Chief  of  Engineers  for  1880,  Part  I,  pages  449  to 
452,  recommended  a  breakwater  from  Southwest  Ledge  to  Quixes  Ledge, 
as  contemplated  in  the  resolution  of  the  House  of  Bepresentatives  of 
January  21, 1875;  but  as  the  anchorage-ground  would  still  be  exposed 
to  southwesterly  gales,  the  Board  stated  that  as  its  opinion  a  break- 
water extending  northwest  from  Luddington  Bock  would  be  necessary. 
Their  plan  provided  for  two  riprap  breakwaters,  12  feet  wide  on  top, 
rising  6  feet  above  high  water,  with  exterior  slopes  of  one  on  three  and 
interior  sloi)es  of  two  on  three,  with  estimates  as  follows : 

E9iimaie8for  hreakwater  from  Ligki-Houw  Ledge  to  Quixee  Ledge, 

Length  of  constractioD,  yards 1,100 

Average  height  of  work,  feet 32 

Average  cross-section,  yards 299 

Cost  per  cobio  yard $2 

328/JOO  cubic  yards,  at  $2 $657,800 

Eetimateefar  Breakwater  in  the  vicinity  of  Luddington  Bock, 

Length,  yards 1,400 

Average  height,  feet 28 

Cross-section,  square  yards :  233^ 

326,667  cubic  yards,  at  $2 $653,334 

This  plan  locates  the  easterly  breakwater  so  as  to  lie  between  Light- 
House  Ledge  (or  Southwest  Ledge)  and  Quixes  Ledge,  and  the  westerly 
one  to  extend  in  a  nortbwest  and  southeast  direction,  overlying  Lud- 
dington Rock.  The  report  of  the  Board  was  transmitted  to  the  Secre- 
tary of  War  by  the  Chief  of  Engineers,  with  the  suggestion  that  the 
approi)riatiQn  ($30,000)  be  applied  toward  the  construction  of  the  east- 
erl3'  breakwater,  and  was  approved  by  him  January  31,  1880.  Before 
work  had  been  begun,  the  details  of  cross-section  were  modified  with  the 
approval  of  the  Chief  of  Engineers,  so  that  the  exterior  slope  should  be 
1  on  2  and  the  interior  1  on  1. 

The  first  load  of  stone  was  delivered  April  22, 1880,  beginning  the 
east  breakwater  at  the  end  resting  upon  Southwest  Ledge ;  under  subse- 
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quent  appropriations  it  was  extended  northeasterly,  and  up  to  July  1, 
1889,  3,170  linear  feet  of  the  east  breakwater  had  been  bnilt,  nsing 
267,266  tons  of  riprap. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,   1890. 

The  contract  with  John  Beattie,  dated  January  7,  1889,  which  was  in 
progress  at  the  beginning  of  the  fiscal  year  was  completed  October  30, 
1889;  ander  this  contract  during  the  year  14,397  tons  of  riprap  granite 
were  placed  in  the  breakwater,  extending  it  280  linear  feet ;  the  total 
amount  of  stone  delivered^uuder  this  contract  was  30,464  tons,  and  the 
total  length  of  breakwater  built,  580  feet. 

Under  authority  of  the  Chief  of  Engineers  dated  April  19, 1889,  stone 
was  purchased  in  open  market  after  the  contract  was  completed,  the 
price  being  the  same  as  under  the  contract.  From  November  2, 1889, 
to  February  22, 1890, 12,115  tons  of  granite  were  so  purchased  and  were 
used  in  enlarging  the  cross-section  of  the  breakwater  to  its  full  pro- 
jected dimensions. 

The  total  amount  of  stone  delivered  in  the  breakwater  during  the 
fiscal  year  was  26,5j  2  tons,  used  in  adding  280  linear  feet  to  the  work 
and  in  enlarging  its  cross-section. 

PRESENT  CONDITION  OP  WORK. 

The  east  breakwater  was  completed  February  22,  1890 ;  it  is  3,450 
feet  long,  extending  from  the  foundation  of  the  light-house  on  South- 
west Ledge  northeasterly  to  and  across  Quixes  Ledge,  terminating  in  a 
depth  of  16  feet  of  water  at  the  edge  of  the  east  entrance  channel.  It 
contains  293,777  tons  of  riprap,  and  the  average  cost  (supervision^  etc, 
included)  has  been  $102.50  per  linear  foot. 

The  whole  work  is  in  good  condition. 

PROPOSED  OPERATIONS. 

The  river  and  harbor  act -of  August  11, 1888,  provided : 

And  the  Chief  of  Engineers  may,  if  deemed  necessary,  relocate  the  western  break- 
water:  and  the  Secretary  of  War  is  authorized,  in  his  dieoretion,  to  expend  any  por- 
tion oi  said  sum  in  commencing  its  construction. 

An  examination  in  reference  to  this  matter  was  made  in  the  fall  of 
1888,  and  the  results  reported  to  the  Chief  of  Engineers  in  a  letter  dated 
January  26,  1889,  and  printed  in  the  Aunual  Heport  of  the  Chief  of 
Engineers  for  1889,  part  1,  page  679  et  seq.  The  estimated  cost  of  a 
harbor  such  as  would  me^t  the  wishes  of  the  New  Haven  harbor  com- 
missioners is  $5,000,000.  So  large  an  expenditure  does  not  seem  to  be 
warranted  by  the  present  demands  of  commerce.  At  the  same  time  tbe 
harbor  as  designed  in  1879  is  not  of  sufficient  cai)acity,  and  is  now  ex- 
posed to  southerly  and  southwesterly  storms.  Vessels  will  not  Heat 
anchor  immediately  behind  the  easterly  breakwater,  owing  to  the  ex- 
istence of  submerged  rocks  having  over  them  a  minimum  depth  of  5 
feet,  so  that  the  anchorage-ground  which  it  really  protects  is  that  above 
Five  Mile  Point,  which  is  limited  in  area,  and  the  use  of  which,  by  ves- 
sels seeking  shelter,  interferes  with  the  channel  to  the  wharves  at  New 
Haven.  What  is  needed  is  a  harbor  easily  accessible,  whose  occupa- 
tion will  not  interfere  with  the  local  harbor.  They  should  be  two  dis- 
tinct harbors.  ' 
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The  entraoce  to  the  harbor,  according  to  the  plan  of  1879,  between 
Lnddiogton  Bock  and  Southwest  Ledge  is  3,500  feet  wide.  The  width 
is  unnecessarily  great,  and  might  be  reduced  without  interfering  with 
the  free  passage  of  vessels,  and  better  protection  be  afforded  the  harbor 

From  personal  examination  I  am  of  the  opinion  that  the  present 
and  prospective  demands  of  commerce  for  a  long  time  to  come  would  be 
met  by  changing  the  location  of  the  westerly  breakwater  to  the  south- 
westward  about  6,000  feet,  and  constructing  a  breakwater  crossing 
Laddington  Bock  on  a  coui'se  S.  54^  W.,  commencing  at  a  point  1,000 
feet  N.  540  E.  from  Luddington  Bock,  and  extending  S.  54©  W.  6,000 
feet,  leaving  an  opening  of  2,000  feet  or  less  betweeti  its  western  end 
and  the  southern  end.  of  the  westerly  breakwater  iu  its  proposed  change 
of  location.  The  location  of  these  works  is  shown  on  a  sketch  printed 
with  the  Annual  Beport  of  the  Chief  of  Engineers  for  1889  (part  1,  page 
678).  The  cost  in  addition  to  the  present  estimate  of  $1,311,134  will 
be  about  $750^000.  The  space  beh  ind  the  breakwater  proposed  through 
Laddington  Bock  is  free  from  obstructions,  and  has  ja,  depth  of  from  15 
to  20  feet,  with  good  holding  ground ;  it  can  be  reached  at  the  eastern 
end  with  a  depth  of  17  feet,  and  at  the  western  end  with  a  depth  of  28 
feet. 

This  wor^  should  commence  at  Luddington  Bock  and  extend  in  both 
directions,  as  funds  are  provided.  The  rock  which  now  forms  an  ob- 
struction will  be  covered  by  the  breakwater,  and  a  permanent  beacon 
at  the  eastern  end  will,  with  the  light-house  on  Southwest  Ledge, clearly 
mark  the  entrance.  The  entrance  then  will  be  2,500  feet  wide,  with  a 
minimum  depth  of  17  feet,  and  a  maximum  of  25  feet. 

For  the  better  protection  of  the  harbor  the  space  between  the  east- 
erly breakwater  and  the  shore,  a  distance  of  2,000  feet,  should  be  partly 
closed  by  a  breakwater  extending  from  the  shore  towards  the  eastern 
end  of  the  easterly  breakwater,  leaving  an  opening  in  the  present  east- 
ern channel,  13  feet  deep,  of  800  feet.  The  cost  of  this  is  estimated  at 
$90,000 ;  it  is  not  so  important  as  the  works  proposed  on  the  western 
side  of  the  harbor,  and  may  be  deferred  until  they  are  completed. 

With  future  appropriations  it  is  proposed  to  construct  the  westerly 
breakwater  in  accordance  either  with  the  original  plan  or  with  such 
relocation  as  may  be  made  by  the  Chief  of  Engineers  under  the  special 
authority  conveyed  by  Congress. 

Appropriations  for  the  New  Haven  Breakwater  have  been  made  as 
follows:  . 


ApplioAtioB. 


easterly  broakinitflr 

Do 

Do : 

D© 

Do 

Do 

Completing  easterly  breakwater 


Total 


Mar.  3,1870 
June  14, 1880 
Her.  •  3, 1881 
Aai;.  2,1882 
Jiily  5.1884 
Aug.  5,1886 
Aug.  II,  1888 


Amount. 


$30,000 
30,000 
60,000 
60.000 
40,000 
75,000 
75,000 


370,000 


Kew  Haven,  the  port  of  entry  for  the  collection  district  of  New  Haven,  is  situated 
at  the  head  of  New  Haven  Harbor,  abont  4  miles  north  of  the  breakwater. 

There  ia  a  light-house  on  Southwest  Ledge,  the  west  terminus  of  the  east  break- 
water. 

Port  Hale,  2  miles  north  Pf  the  breakwater,  commands  the  harbor  channel. 

PNQW 40 
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Money  statement 

July  1,  1889,  amoant  available. ...- $23,435.31 

Jnly  I,  1890,  amoant  expended  daring  fiscal  year,  ezclaaive  of 

liabilities  outstanding  July  1,  1889 $7,764.83 

July  1, 1890,  outstanding  liabilities 175.00 

7,939.83 

Julyl,  1890,  balance  available 15,495.48 

Amoant  appropriated  by  act  of  September  19,  1890 120,000.00 

Amouut  available  for  fiscal  year  ending  Jane  30, 1891 135, 495. 4S 

{Amount  (estimated)  required  for  completion  of  existing  {nroject S21, 134. 00 
Amount  thatcan  be  profitably  expendedin  fiscal  yearendingJnneSO,  1892  500,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  contract  for  breakwater  at  New  Haven,  Conn.,  in  farce  during  theJiBcdl  yetr 

ending  June  30,  1890. 


'  Name  and  address  of  oon- 
traotor. 

Date  of  con- 
tract 

Sali()eot  of  contract. 

Price  per 
ton. 

Remarks. 

• 

John  liealtle,  Leete*s  Island, 

COUD. 

Jan.  7,18» 

Delivery  of  riprap  Kran- 
lie  and  constmetion  of 
breakwater. 

• 

fl.22 

Contract    com- 
pleted   Oct.    30, 
1889. 

COMMKRCIAL  STATISTICS  FOR  THE  GAL.KNDAR  YEAR,   1889. 

Vessels  pasting  New  Haven  Breakwater. 


Khid. 


Men-of-  war ». 

Steam -.Hhips 

8t«aDiei-s  of  all  kinds 

Ships,  barks,  and  brigs 


Nuraber. 


85 

2,460 

40, 475 

1,080 


Kind. 


Schooners  and  sloops . 
Barges  in  tow 


Total 


Kimiber. 


54. 2M 
3S,4W 


130,74(1 


This  is  64,490  more  vessels  than  reported  for  the  previous  year.    In  neither  case  ard 
the  records  complete,  as  many  vessels  pass  unobserved  in  night  or  in  thick  weather, 
llie  tonnage  and  value  of  this  commerce  can  not  be  ascerttfined. 


D7. 

IMPROVEMENl'  OF  MILFORD  HARBOR,  CONNECTICUT. 

This  harbor  is  on  the  uorth  shore  of  Loug  Island  Sound,  aboat  9  miles 
southwest  of  New  Haveii,  Conn.  It  consists  of  a  broad,  open  bay,  from 
the  head  of  which  the  Wepauwog  liiver,  a  small  tidal  stream,  extends 
three-quarters  of  a  mile  north  to  the  Milford  wharves,  and  the  Indian 
River,  another  small  inlet,  extends  northeasterly.  The  mouth  of  the 
latter  stream  is  partly  closed  by  a  dam  formerly  used  to  create  iiower 
for  a  tide  mill. 

The  original  depth  on  the  bar  just  outside  the  mouth  of  the  rivers 
was  less  than  2  feet  at  mean  low  water,  and  in  some  places  betweeu 
there  and  the  upper  wharves  low  tide  left  the  channel  nearly  bare. 

The  mean  rise  of  tide  is  6.2  feet. 
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A  survey  of  breakwater  at  Milford,  Conn.,  was  ordered  by  GoDgress 
in  tbe  rivei'aDd  harbor  act  of  1872.  There  being  no  breakwater,  a  sur- 
vey of  the  harbor  was  made  for  a  breakwater,  and  in  his  report,  dated 
December  24, 1874  (printed  as  part  of  Ex.  Doc.  No.  107,  Forty-second 
Congress,  third  session,  and  also  on  page  1041  of  the  Annual  Report  of 
thcChief  of  Engineers  for  1873),  General  Warren,  U.  S.  Engineers,  sub- 
mitted the  following  plan  of  improvement : 

•  

1.  A  riprap  breakwater  from  Welch's  Point,  on  the  east  side  of  the  moath  of 

the  harbor $67,000 

2.  Protecting  the  bluffs  on  the  east  shore  from  erosion  by  means  of  small  stone 

jetties 5,500 

3.  Dredging  4  feet  deep  and  100  feet  wide  across  the  bar  at  the  mouth  of  the 

river 6,250 

4.  A  jetty  on  the  east  side  of  the  channel,  to  prevent  the  dredged  area  from 

AJ[liDg>  and  to  confine  the  action  of  the  tide 5, 000 

Superintendence 1,250 

Total 85,000 

In  1874,  $5,000  Was  appropriated  for  this  harbor,  and  work  under  the 
above  project  was  begun^  building  the  small  jetties,  to  protect  the  east 
shore.  Twelve  such  jetties  were  built  100  to  130  feet  long,  and  rising 
to  y  feet  above  mean  low- water  line.  The  appropriation  of  1876  ($13,000) 
was  applied  to  the  repair  of  these  jetties,  to  construction  of  a  jetty  from 
the  east  shore,  at  the  mouth  of  Indian  lliver  (Long  Jetty),  and  to  dredg- 
ing across  the  bar. 

In  the  Annual  Heport  for  1876  (see  Annual  Report  of  the  Chief  of  En- 
gineers for  1876,  part  1,  page  225),  Colonel  Barlow,  U.  S.  Engineers, 
recommended  that  the  dredged  channel  be  can  ied  up  to  the  town 
wharf,  about  a  half  mile  farther,  at  an  additional  estimated  cost  of 
$9,000. 

This  recommendation  was  renewed  in  1877,  and  was  included  in  the 
project  for  expenditure  of  the  appropriation  of  $10,000  made  in  1878. 
In  that  and  the  following  year  the  4foot  channel  across  the  bar  was 
completed  to  100  feet  width  bb  originally  projected,  and  was  extended 
to  Town  Wharf  with  width  from  60  to  75  feet,  and  Long  Jetty  was  re- 
paired ;  also  under  the  same  appropriation,  in  1879  and  1880,  an  ad- 
ditional jetty,  authorized  by  Bepartmentletterof  October  16,1889,  was 
built  on  the  west  side  of  the  channel  extending  southward  fromBurns's 
Point.  This  appropriation  completed  the  original  project  except  the 
breakwater ;  sufQcient  money  for  beginning  that  had  not  been  appro- 
priated. 

June  14, 1880,  $5,000  was  approjiriated,  and  in  accordance  with  a 
project  for  its  expenditure  submitted  and  approved,  the  4foot  harbor 
channel  was  extended  from  Town  Wharf  to  the  Straw  Works  Wharf,  at 
the  upper  end  of  the  harbor,  with  a  width  of  40  feet.  This  was  com- 
pleted before  the  appropriation  was  exhausted,  and  ^^at  the  earnest 
solicitation  of  those  most  interested  in  the  works  of  improvement  there, 
an  experimental  channel,  25  feet  wide  and  8  feet  deep,  was  cut  through 
the  bar  at  the  entrance  lying  within  and  on  the  west  side  of  the  channel 
already  made.  This  is  now  of  great  use  to  the  steam-vessels  employed 
in  the  fish-oil  works  at  that  place,  and  it  is  claimed  that  the  increase 
of  shipping  in  the  harbor,  particularly  in  the  oyster  business,  for  which 
those  waters  seem  very  well  adapted,  will  soon  require  an  8  foot  chan- 
nel of  fully  100  feet  width.  Such  a  channel  would  involve  the  removal 
of  about  45,000  cubic  yards  more  of  material,  principally  sand  and 
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gravel,  which,  at  ruling  prices,  woald  cost,  including  superintendeDce 
and  incidental  expenses,  about  $11,000."  (Extract  from  Ck>lonel  Bar- 
low's annual  report  of  1881.  See  Annual  Beport  of  the  Chief  of  £ugi- 
neers  for  18^1,  part  1,  pages  598  find  509.) 

Under  the  appropriation  of  $5,000,  made  August  2,  1882,  the  project 
above  suggested  was  adopted  and  the  8-foot  channel  was  widened  to 
65  feet  from  the  bay  up  to  Merwin's  Wharf,  with  100  feet  width  around 
the  bend  at  Burus's  Point.  In  1889  this  channel  was  made  fully  100 
feet  wide,  and  some  needed  repairs  to  Long  Jetty  were  begun. 

By  act  of  Congress  approved  March  3, 1881,  a  survey  for  a  break- 
water and  harbor  of  refuge  at  Milford  Harbor  wa^  authorized.  The 
survey  was  made,  and  a  report,  with  estimates,  was  submitted  January 
20,  1882.  This  report  is  ])rinted  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1882,  part  1,  page  332. 

OPEBATIONS  DURING  THE  FISOAi  YEAR  ENDING  JUNE  30,  1890. 

In  August,  1889, 10  tons  of  stone  were  removed  from  near  the  chau- 
nel  and  placed  upon  Long  Jett^^ }  the  funds  available  wore  not  sufficient 
to  continue  the  repair  of  jetties. 

Under  dateof  December  14, 1889,  Hon.  O.  H.  Piatt,  United  States  Sen- 
ate, wrpte  the  Chief  of  Engineers  requesting  an  examination  of  Milford 
Harbor  and  a  report  upon  dredging  the  channel  to  the  upper  wharves. 
This  report  was  made  December  31,  1889.  In  compliance  with  a  reso- 
lution of  the  House  of  Representatives  of  January  18, 1889,  a  copy  of 
the  repoil  was  transmitted  to  the  House,  and  it  was  printed  as  House 
Ex.  Doc.  No.  139,  Fifty-first  Congress,  first  session.  A  copy  of  the  re- 
port and  accompanying  pai)ers  is  also  attached  to  this  report. 

PRESENT  CONDITION  OF  UiiPROVEMENT. 

The  channel,  dredged  4  feet  deep,  with  width  of  60  feet  for  about  two- 
thirds  the  distance  Irom  the  month  of  the  river  to  the  Straw  Works 
Wharf,  and  width  of  40  feet  for  the  rest  of  the  distance,  has  shoaled 
somewhat. 

The  channel  across  the  bar  is  now  8  feet  deep  and  over  100  feet  wide. 

Long  Jetty,  on  the  east  bank  at  the  mouth  of  the  Indian  Eiver,  needs 
further  repairs;  the  other  jetties  need  slight  repairs. 

PROPOSED  OPERATIONS. 

Future  appro)>riatious  should  be  applied  to  repairing  the  jetties  and 
maintaining  the  channels  already  dredged.  A  recent  estimate  places 
the  cost  of  properly  repairing  the  jetties  at  about  $2,500.  Nothing  will 
be  needed  for  maintaining  the  channel  during  the  ensuing  year. 

Appropriations  for  Milford  Harbor  have  been  made  as  follows,  viz: 


Application. 


Survey 

JottieAOD  eaat  shore 

Lone  Jetty  aDd  dredf^ing  at  month  of  river 

DredgiDg  "to  Town  Wharf 

Dretlginc  above  Town  Wharf  and  (8  feet)  below  Merwin*8  Wharf  on  bar 

Survey  for  breakwater , 

Dredging  8  feet  on  bar 

Dredging  8  feet  on  bar  and  repairing  Long  Jetty , 


Total 


June 
Juno 
Mar. 
June 
Juno 
Mar. 
Aug. 
Aug. 


10.1872 
33, 1874 

3,1875 
18,1^ 
14.188D 

3,1881 

2,n^ 

U,  1€88 


Amount 


♦1.500 

&,000 

13,000 

10.000 

f>.000 

100 

6,000 

5.000 

44,eoo 
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Milford  Harbor  is  in  tbe  collection  diHtriet  of  New  Haven ;  it  is  about  9  miles  west 
from  Fort  Hale,  New  Haven  Harbor.  The  nearest  light-house  is  on  StratSlbrd  Point, 
4  miles  to  tbe  westward. 

Money  statement 

July  1,  1889,  amount  available $1,404.35 

July  1,1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,18H9 1.332,40 

July  1,  1890,  balance  available \ 71.95 

Amount  appropriated  by  act  of  September  19,  1890 2,500.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 2,571.95 

{Amoupt  (estimated)  required  for  repairs 2,500.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jvne  30, 1892  2, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  TEAR  1889. 

Vessels  arriving  and  departing. 


St0fiin6r8  ...... 

Sailing  Tessels 
Bargea 

Total.... 


Knmber. 


2,632 


Tonnage. 


129,  eoo 

23,000 
3,000 


155,800 


The  chief  articles  of  commerce  are  coal,  lumlier,  oysters,  and  general  merchandise, 
amounting  in  the  aggregate  to  about  11,000  tons,  carried  by  water. 

The  amount  of  freight  reporteil  for  this  harbor  in  1889  is  about  the  same  as  that  for 
tlie  previous  year. 

No  new  lines  of  transportation  have  been  established  at  Milford  Harbor  since  the 
last  Annual  Report. 


SPEOIAL  BEPORT  ON  EXAMINATION    OP    MILFORD    HARBOR,  CONNEC- 
TICUT. 

LETTER  OF  HON.  O.  H.  PLATT,  UNITED   STATES  SENATE. 

# 

Committee  on  Territories, 
United  States  Senate^  December  14, 1889. 

My  Dear  Sir:  Will  yon  kindly  order  an  examination  of  Milford  Har- 
bar,  Connecticat,  to  be  made  by  Colonel  Houston ;  and  a  report  to  yon 
as  to  the  necessity  and  advisability  of  dredging  out  the  channel  to  the 
upper  wharves,  and  the  amount  that  would  be  required  for  that  work, 
and  let  me  know  the  result. 
Very  truly  yours, 

(>.  H.  Platt,  U.  S.  8. 
Brig.  Oen.  Thomas  L.  Caset, 

.  Chief  of  UngineerSj  XT*  8,  A. 
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REPORT  OF  COLONEL  D.  C.  HOUSTON,  CORPS  OF  ENGINEERS. 

fSeoond  indonemeDt.1 

Engineer  Office,  U.  S.  Army, 
Army  Building ^  Kevo  Torhj  December  31, 1889. 

Respectfully  returned  to  the  Chief  of  Engineers.  • 
The  river  and  harbor  act  of  August  11, 1888,  appropriated  $5,000  for 
Milford  Harbor,  *'  to  complete  the  improvement."  This  referred  to  the 
partial  project  submitted  in  1881  for  dredging  an  8-foot  channel  through 
the  bar  and  up  to  Merwin's  Wharf,  at  an  estimated  cost  of  $11,000.  This 
project  has  been  completed  and  some  repairs  have  been  made  to  Long 
Jetty.  In  my  Annual  Report  for  1889 1  submitted  an  estimate  of  $2,oOU 
for  completing  those  repairs. 
The  original  project  for  the  improvement  of  this  harbor  was: 

1 .  For  breakwater  at  Welch's  Point,  to  consist  of  riprap  granito,  in  pieces  of 
a  ton  and  upward  in  weight,  to  have  a  triangular  cross-section  sloping  45^ 
en  oh  side  and  rise  9  feet  above  mean  low  water,  and  to  extend  from  the 
sbore  out  to  the  curve  of  15  feet  depth,  being  890  feet  long,  and  requiring 
24,290  tons,  at  $2.50 * $60,725 

Superintendence 6,875 

Total 67,000 


2.  For  protecting  2,100  feet  of  the  east  shore  of  the  harbor  from  erosion  by 
small  jetties  made  with  rocks  lying  on  the  shore,  about  100  feet  apart,  ex- 
tending from  highest  water  out  asfar  as  low  water  and  raised  to  the  height 
ofhigh  water,  twenty  Jetties,  at  $250  each 5,000 

Add  for  superintendence 500 

5,500 


3.  To  dredge  a  channel  across  the  bar  at  the  mouth  of  the  Wepauwog  River  to 
a  depth  of  4  feet  and  a  width  of  100  feet;,  25,000  cubic  yards,  at  25  cents. . .       6, 250 

To  prevent  iitliug  up  again  requires  a  jetty  on  the  east  side,  wbich  will  also 
help  to  confine  the  action  of  the  tide  to  the  channel-way.  This  to  be  built 
of  piles  and  riprap  stone  for  a  length  of  550  feet,  at  an  estimated  cost  of. ..      5,000 

Add  for  superintendence,  etc 1,250 

Total 12,500 


Making  a  total  for  all  purposes  at  Milford  Harbor  of 85,000 

It  also  contemplated  the  improvement  of  the  harbor  up  to  the  head 
of  navigation  in  Milford.  The  following  appropriations  have  been  made 
and  expended  in  improving  this  harbor: 


June  23, 1874 $5,500 

March  3, 1875 13,000 

Jnnel8,1878 10,000 

June  14,  1880 5,000 


August  2,  1882  $5,000 

August  11, 1888 5,000 

Total  43,000 


The  east  bluff  has  been  protected  from  erosion  by  means  of  small 
jetties ;  the  jetty  on  the  east  side  of  the  channel,  "  Long  Jetty,"  has 
been  built ;  and  the  channel  has  been  dredged  8  feet  deep  and  100  feet 
wide  up  to  Merwin's  Wharf,  thence  4  feet  deep  and  CO  feet  wide  to 
Town  Wharf,  and  thence  4  feet  deep  and  40  feet  wide  to  the  Straw 
Works  Wharf,  at  the  head  of  navigation. 

A  revised  astimate  of  $87,000  was  made  for  the  breakwater  in  1882 
(Annual  Report  of  the  Chief  of  Engineers  for  1882,  Part  T,  page  632). 
Owing  to  small  appropriations  no  work  has  been  done  on  the  proposed 
breakwater.  By  reference  to  these  jirojects  it  will  be  seen  that  the 
object  of  the  breakwater  was  to  provide  a  harbor  of  refuge  exterior  to 
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the  harbor  proper  at  Milford.  As  the  breakwaters  constructed  and 
proposed  at  the  entrance  to  New  Haven  Harbor  (only  7  miles  east  of 
Welch's  Point),  since  the  project  for  Milford  Harbor  was  made,  will  pro- 
vide a  capacious  harbor  of  refage,  there  is  no  longer^  any  necessity  for 
a  breakwater  at  Welch's  Point. 

The  4-foot  channel  dredged  in  1878-'80  Was  not  deep  (duough  to  be  of 
mach  benefit  to  navigation.  It  is  claimed,  that  if  the  channel  were 
deepened  to  8  feet  at  mean  low  water  the  additional  depth  would  be 
ntilized,  and  a  regular  steamer  would  be  run  between  Milford  and  New 
York  City.  The  cost  of  making  the  channel  8  feet  deep  at  mean  low 
water  and  100  feet  wide  is  estimated  at  $30,000. 

I  inclose  a  letter  from  Mr.  W.  B.  Brotherton,  chairman  of  a  committee 
of  citizens  in  reference  to  the  needs  of  this  harbor. 

D.  O.  Houston, 
Colonel  of  Engineers. 


unroL  or  mr.  w.  b.  brotherton. 

UiOTKD  States  Fost-Ofpick, 
Milford,  Conn.,  December  24,  1889. 

Dear  Sir  :  Tours  of  the  20th  received  in  regard  to  comiuercial  Btatistios  of  Milford 
Harbor  above  Mer win's  Wharf. 

In  reply,  wonld  say  that  it  is  impossible  for  me  to  give  mnch  of  a  report,  for  the 
reason  that  I  have  not  kept  a  record  of  arrivals  and  departures  of  vessels  above  the 
point  mentioned.  I  know  that  there  have  been  a  number  of  vessels  to  the  upper  or 
town  wharves  dnrinffthe  year  when  they  have  happened  to  strike  the  tide  right  and 
hibve  water  enough,  bnt  ordinarily  they  all  have  to  stop  at  Merwin's  Wharf.  You 
roust  have  some  report  of  the  number.  Yon  understand,  of  course,  that  being  obliged 
to  stop  so  far  down  near*the  mouth  of  the  harbor  necessitates  a  long  pull  on  the  part 
of  our  merchants  and  manufacturers  of  all  merchandise  coming  by  w%ter. 

Another  matter  that  our  people  have  in  view,  provided  we  get  our  channel  shape, 
and  that  is  putting  on  a  small  steamer  to  run  between  here  and  New  York,  to  carry 
freight  principally.  This  project  has  been  considered  for  some  time,  but  has  never 
been  pushed  by  our  business  men  for  the  reason  that  we  had  such  a  poor  channel,  and 
in  the  event  of  pntting  on  a  boat  she  would  be  getting  aground  every  time  she  came 
in,  and  that,  of  course,  would  necessitate  lightering  and  expense,  to  say  nothing  of 
the  delay  and  vexation. 

What  is  desired  is  a  channel  aboutlOO  feet  wide  and  8  feet  deep  at  low  water,  then  we 
could  get  along  very  nicely.  What  the  expense  would  be  I  do  not  know ;  bnt  one  thing 
I  do  k;now,  it  would  be  a  great  accommodation  to  the  four  thousand  inhabitants  of 
Milford,  besides  a  part  of  the  town  of  Orange,  that  depends  upon  Milford  for  some  of 
its  supplies. 

Please  excuse  the  lengthy  letter,  but  I  have  been  compelled  to  be  rather  long-winded 
in  order  to  have  you  understand  in  any  way  our  sitaation.    In  a  nnt-shell,  we  have 
demands,  bnt  we  lack  facilities. 
Yours,  very  respectfully, 

W.  B.  Brotherton. 

Col.  D.  C.  Houston, 
Corps  of  Engineern. 


D  8. 

IMPROVEMENT  OF  H0U8AT0NIC  RIVER,  CONNECTICUT. 

The  Hoasatonic  is  a  long  shallow-  river,  ranning  southward  through 
Massachusetts  and  Connecticut  and  emptying  into  Long  Island  Sound 
just  east  of  Stratford  Point,  about  16  miles  southwest  from  New  Haven. 
At  Derby,  13  miles  above  its  mouth,  it  receives  the  discharge  of  the 
Naugatack,  a  small  rapid  river.  This  point,  which  has  been  regarded 
as  the  head  of  navigation,  is  nearly  the  head  of  tide- water.    About  a 
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mile  above  there  is  a  dam  across  the  Housatonic  Elver  furnishing  large 
water-power.  For  at  least  5  miles  below  Derby  the  water  is  always 
fresh. 

The  original  depth  on  the  worst  bars  in  the  river  (six  in  uamber) 
was  from  3.5  to  4.5  feet  at  mean  low  water ;  there  was  also  a  bar  across 
the  river's  mouth  with  abont  4  feet  low- water  depth. 

PROJECTS  FOR  DCPROYEMENT. 

In  pursuance  of  a  resolution  of  the  House  of  Kepresentatives,  dated 
December  20, 1869,  authorizing  a  survey  of  the  Housatonic  Biver  below 
Derby,  which  resolution  was  referred  by  the  Secretary  of  War  to  the 
Chief  of  Engineers  for  report  as  to  the  "necessity  for  the  survey,"  an 
examination  of  the  river  from  Derby  to  Long  Island  Bound  was  made 
by  Col.  D.  C.  Houston,  Corps  of  Engineers,  who  reported  January  8, 
1870,  recommending  a  detailed  survey  of  all  that  part  of  the  river  at 
an  estimated  cost  of  $5,000.  This  report  was  printed  in  House  Ex.  Doc 
No.  62,  Forty-first  Congress,  second  session. 

By  act  of  Congress  approved  July  11, 1870,  a  survey  of  Housatonic 
Eiver  below  Derby,  Conn.,  was  directed,  and  an  allotment  of  $2,700  was 
made  for  a  survey  '^  sufficient  to  determine  the  prominent  obstructions 
to  navigation.''  In  his  report  on  this  survey,  dated  January  23, 1871, 
and  printed  in  House  Ex.  Doc  No.  95,  Forty-first  Congress,  third  ses- 
sion, also  in  the  Annual  Beport  for  1871,  page  781,  General  O.  E. 
Warren,  Corps  of  Engineers,  submitted  the  following  estimates  for 
making  a  channel  7  feet  deep  at  mean  low  watcT,  to  be  200  feet  wide 
over  the  bar  at  the  mouth  of  the  river,  and  150  feet  wide  in  the  river, 
the  channel  at  the  river's  mouth  to  be  protected  on  the  east  side  by  a 
breakwater  from  Milford  Beach : 

Jetty  at  Sow  and  Pigs  Reef f4,000 

Kemovitig  Drew's  Rock,  357  cnbio  yards 2,000 

DredgiDg  inside  the  bar  at  the  month 18,486 

Dredging  on  the  bar  at  the  month 12,000 

Constrnction  of  breakwater  at  month 368,475 

Total I 404.961 

The  breakwater  was  to  be  built  of  riprap  up  to  1^  feet  abore  mean 
low  water  and  of  dimension  stone  above;  it  was  to  be  6  feet  wide  on 
top,  rising  to  11  feet  above  low  water,  and  was  to  extend  to  the  6-foot 
curve,  an  estimated  length  of  4,200  feet. 

March  3, 1871,  the  first  appropriation  for  improvement  of  the  river 
was  made  and  work  in  accordance  with  the  project  was  begun.  In  1872 
the  project  was  modified  to  admit  of  a  jetty  conneciingDrew^s  Kock  with 
the  west  bank,  instead  of  removal  of  the  rock.  This  was  done  oa 
the  ground  of  economy,  and  the  jetty  was  built  in  1872.  The  result  has 
been  to  form  a  bar  below  the  jetty,  which  required  such  frequent  dredg- 
ing that  it  was  found  expedient  to  remove  the  rock  as  originally  pro- 
jected.   This  was  done  in  1887-'88. 

Appropriations  were  not  made  insufficient  amount  to  warrant  begin- 
ning the  breakwatera8  originally  desigoed,  and  in  1879  Colonel  Barlow 
proposed  to  substitute  for  it  a  riprap  jetty  at  an  estimated  cost  of 
$12,000.  In  1882  the  estimate  was  changed  to  $20,250,  the  contem- 
plated jetty  being  6,000  feet  long  and  rising  only  to  low- water  level. 
Such  a  jetty  could  subsequently  be  built  higher,  if  i»e4»es8ary,  and  there 
seems  no  doubt  that  this  would  have  to  be  done  befri't  any  useful  efiect 
could  be  realized.    Therefore,  in  my  annual  report  fr  **  1887  (see  Annusd 
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Report  of  the  Chief  of  Engineers  for  1887,  Part  I,  page  007),  I  pre- 
sented revised  estimates  for  a  breakwater,  modifying  the  originaHy  pro- 
posed method  of  construction  to  one  for  using  riprap  only,  experience 
at  harbors  on  Long  Island  Sound  having  shown  this  construction  to  be 
as  durable  as  dimension  work  and  more  economical. 

At  the  same  time  estimates  based  on  recent  surveys  were  submitted 
for  the  dredging  necessary  to  make  the  channel  7  feet  deep  with  width 
of  200  feet  at  the  mouth  of  the  river  and  100  feet  above.  The  latter 
width  was  adopted  in  1883,  because,  up  to  that  time,  the  originally  pro- 
posed width  of  150  feet  had  never  been  obtained. 

Following  are  the  estimates  for  the  breakwater  ^nd  for  dredging  sub- 
mitted in  1887: 

r 

For  a  breakwater  5,750  feet  loug,  extendiug  from  Milford  Beach  3,350  feet  in 
a  coarse  about  soath-soutbeast,  tbence  parallel  with  and  500  feet  from  the 
channel,  2,500  feet  further  to  the  12-foot  curve ;  inside  the  bend  to  be 
built  np  to  3  feet  above  mean  low  water,  top  width  (3  feet,  side  slopes  1 
on  1 ;  outside  the  bend  to  be  built  up  to  6  feet  above  high  water,  top 
widtli  12  feet,  outer  slope  1  on  2,  and  inner  slope  1  on  1 $175, 000 

For  dredging  at  the  month  of  the  river  and  at  six  bars  in  the  river,  146,000 
cubio  yards,  at  16  cents,  with  about  15  per  cent,  added  for  contingent  ex- 
penses       27,000 

Total 202,000 

To  which  should  be  added  about  $4,000  annually  required  for  main- 
tenance of  channels. 

January  27,  1888,  a  letter  furth^ir  explaining  the  reasons  for  the  new 
estimate  for  breakwater  was  submittexl  to  the  Chief  of  Engineers,  and 
was  subsequently  printed  as  Senate  Ex.  Doc.  No.  103,  Fiftieth  Congress, 
first  session,  and  also  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1888,  Part  I,  page  554. 

OPEEATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1800. 

The  act  of  Congress  of  August  11, 1888,  appropriated  $35,000  for  im- 
proving this  river  and  provided  that  J25,000  of  such  sum  "  may  be 
expended  in  commencing  the  construction  of  a  breakwater  at  the  mouth 
of  said  river.^ 

A  contract  was  entered  into  May  17, 1889,  with  William  H.  Morton, 
for  delivering  riprap  granite  and  constructing  the  breakwater  as  re- 
quired, at  the  rate  of  $1.49  per  ton  of  stone.  Work  under  this  contract 
was  begun.  July  10,  was  suspended  for  the  winter  November  27,  1889, 
was  resumed  May  28,  1890,  and  is  still  in  progress.  Up  to  July  1 ,  1890, 
5,063  tons  of  granite  have  been  delivered  and  the  length  of  breakwater 
built  is  1,200  feet,  beginning  above  high-water  mark  on  Milford  Beach. 

A  contract  for  hire  of  dredging  plant,  crew,  etc.,  was  entered  into 
April  9,  1889,  with  Richard  Parrott,  at  the  rate  of  $8.50  per  hour;  with 
a  guarantied  rate  of  work  of  50  yards  per  hour  when  the  bank  was  sand 
of  3  feet  depth  or  more.  The  contract  required  thjit  work  should  begin 
not  later  than  June  10,  1889.  The  contractor  was  unable  to  comply 
with  this  requirement,  and  as  it  was  important  the  work  should  be 
done  as  early  in  the  season  as  practicable,  the  contract  was  annulled 
and  under  authority  of  the  Chief  of  Engineers  a  dredge  was  hired  in 
open  market  from  the  Hartford  Dredging  Company,  the  rate  of  pay- 
ment being  $9  per  hour  and  the  guarantied  rate  of  work  being  55  cubic 
yards  per  hour  where  the  cutting  was  sand  3  feet  deep.  Under  this 
arrangement  work  was  begun  August  7,  and  completed  ^bTovember  4, 
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1889,  35,674  cabic  yards  of  sand,  mod,  and  clay  being  removed.    Tbe 
dredging  was  done  as  follows : 

CO.  jdk 

Tivo-Mile  iHland  Bar 10,217 

Camp-Meeting  Bar 6,279 

Mill  Bar '. ti,W 

Bend  below  Stratford / 10,645 

Total 35,c;74 

Tbe  namber  of  boors  worked  was  706|^,  and  the  average  per  hour 
^as  50J  cubic  yards ;  clay  and  logs  were  removed  from  some  of  tbe 
bars,  thereby  redacing  the  rate  |)er  hour.  ^  The  channels  were  made  80 
feet  wideband  from  7  to  8  feet  deep  at  mean  .low  water. 

PRESENT  CONDITION  OP  IMPROVEMENT. 

The  present  available  depth  on  the  several  bars  in  the  river  and  on  the 
bar  at  the  mouth  of  the  river  is  not  less  than  6  feet  at  mean  low  water. 

PROPOSED  OPERATIONS. 

Under  the  contract  now  in  force  the  breakwater  will  be  extended  to 
a  length  of  about  3,300  feet. 

With  future  appropriations  it  is  proposed  to  widen  and  maintain  the 
river  channels,  to  complete  the  breakwater,  and  to  deepen  and  maintaio 
the  channel  on  the  bar  at  the  river's  mouth,  as  provided  in  the  project 

The  estimated  cost  of  completing  the  work  is  $167,000,  to  which 
should  be  added  about  $4,000  animally  for  maintenance  of  di^dged 
channels.' 

Appropriations  for  the  Housatonic  River  have  been  made  as  follows, 
viz: 


ApplioAtion. 


Examination 

Survey 

Sow  and  PipB*  jetty:  dredging 

Drew'MKoek Jetty;  dredging 

Dredging 

Do 

Do 

Do 

Do 

Do 

RemoTing  Drew'e  Rook  and  Jetty  in  1887 

Do 

Do 

Commenoing  breakwater ;  dredging 


Total 


Mar. 

July 
Mar. 
Jane 
Mar. 
Jane 
Mar. 
June 
June 
Mar. 
Aag. 
Jnly 
Ang. 
Aug. 


2,1887 

11, 1870 

8.1871 

10, 1872 

3,1873 

23,1874 

S,]875 

18,1878 

14,1»H) 

3.1881 

2,1882 

5.1884 

6,]88« 

11.1888 


«4S 

2,709 

15.  UM 

15,000 

10.000 

10.000 

5,000 

5,000 

2.000 

2,000 

2.000 

2.500 

5.000 

85,000 


111,242 


The  Honsatonio  River  is  tbe  boundary  between  the  collection  districts  of  New 
Hay  en  and  Fairfield.  The  nearest  work  of  defense  is  Fort  Hale,  New  Haven  Harbor, 
about  15  miles  east.  The  nearest  light-house  is  on  Stratford  Point  at  tbe  month  of 
the  river. 

Money  statement 

July  1, 1889,  amount  available $8,131.18 

July  I,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 $2,907.20 

July  1, 1890,  outetanding  liabilities 90.00 

2, 997. 20 

July  1,  1890,  balance  available 5,1X1.98 

Amount  appropriated  by  act  of  September  19,  1890 35, 000. 00 


Amount  available  for  fiscal  year  end ing  Jn ne  30, 1691 40, 1.3:5.  I'd 
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'Amount  (estiinftted)  reqaired  for  completion  of  existing  project $132,000.00 

J  Amount  that  can  be  profitably  expended  in  fiscal  yearending  Jane  30,  lHd2  100, 000. 00 
^  Submitted  in  compliance  with  reqairemeuta  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ab9traci  of  eoniractfor  the  eonstruction  of  breakwater  at  the  south  of  ffousatanie  River 
Connectioutf  in  force  during  the  fiscal  year  ending  June  30,  lfi90,  ^ 


Kameof  contractor. 

Date 
of  contract. 

Sabject  of  contract 

Price 
per  ton. 

Remarks. 

Wm.  H.Morton.Neir 
York  City. 

May  17.1889 

Delivery  of  riprap  gran- 
ite and  construction  of 
breakwater. 

$1.49 

In    progress ;    contract 
eztenaod  to  Jnly  30, 
1890. 

COMIOBRCIAL  STATISTICS  FOR  .CAXKin>AR   TSAR  1889. 

At  Derby,  head  of  navigation. 


Vessels  arriying  and  departing. 


Sfeamers 

Sailing  \reiiaels. 
Barges 


Total 


Number. 


520 

678 
725 


2,123 


Tonnage. 


104. 300 

90,400 

181,2f)0 


375,960 


Freight  recelTed  and  shipped. 


Lumber,  2,500,000  feet^  b^ing  about. 

<)oal 

Copper 

Paper 

Iron 

MisceUaneons  recelTcd 

HiMoellaneoaii  shipped 


Total 


Tons. 


4,000 
30,000 
12,000 
27,000 
15.000 
88,500 
49,000 


225,500 


Value. 


$60,000 

157.680 

3.120,000 

10,800 

375,000 

10, 000. 000 

5, 000. 000 


18, 723, 490 


At  Stratford,  near  mouih  of  river. 


Vessels  anlTlng  and  departing. 

Large  vessels: 

Steamers 

Sailing  ressels 

Barges  in  tow 

Small  Tessels: 

"Oystermen"  (saU) 

Totsl 

—  »      ~     ■  '      -     '  ~ 

Freights  received  and  shipped. 

Coal : 

Oysters 

Oyster-shells 

HisoellaDeons  merchandise 

Total 


Namber. 


2,200 

720 

60 

12,600 


15,580 


Tonnage. 


182,000 
43,200 
15,000 

37,800 


228,000 


Tons. 


Value. 


18,000 

5,000 

17,000 

89,470 


79,470 


$90,000 

125,000 

68,000 

986,750 


1, 209, 750 
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The  total  tonnage  of  river  freight  in  1889,a8  shown  by  the  aI>ove  reports,  was  304,970 
tons,  being  about  101,000  tons  lera  than  that  reported  for  the  previous  year. 

No  new  lines  of  transportation  have  been-  established  upon  this  river  during  tlie 
fiscal  year  ending  June  30,  1890.  - 


D  9. 

IMPROVEMENT  OF  BRIDGEPORT  HARBOR,  CONNECTICUT. 

This  harbor  extends  nearly  3  miles  inland  from  the  north  shore  of 
Long  Island  Sound,  its  width  of  about  I  mile  at  the  mouth  decreasing 
to  200  feet  between  opposite  wharves  at  its  upper  end.  Tha  channel, 
even  in  the  widest  part  of  the  harbor,  is  comparatively  uarrow. 

Before  the  first  work  by  the  Uuite<l  States  was  done  at  this  harbor 
the  depth  over  the  bars,  at  the  harbor's  mouth,  was  about  5  feet  at  low 
water,  equivalent  to  llj  feet  at*  high  water,  and  the  low-water  depth 
above  the  bridges  was  ft'om  2  to  7  feet. 

PROJECTS  FOR  IMPROVEMENT. 

In  1833  a  petition  of  citizens  of  Bridgeport  was  presented  to  Cob- 
gress  asking  an  appropriation  of  $10,000  to  improve  the  harbor.  This 
was  granted  in  1836,  and  the  agent  in  charge  was  instructed  by  the 
Engineer  Department  to  dredge  a  channel  8  feet  deep,  making  it  200 
feet  wide  through  the  outer  bar  and  100  feet  wide  through  the  inner 
bar,  or  as  much  as  the  appropriation  would  admit  of.  The  work  was 
done  by  contract  in  1837;  the  rate  was  high  (understood  to  be  72.8 
cents  per  cubic  yard)  and  the  funds  were  exhausted  when  the  channel 
through  the  outer  bar  had  been  made  60  feet  wide. 

In  1838  Captain  Swift,  U.  S.  Engineer^,  reported  that  the  channel 
had  been  sounded  and.  was  found  to  be  12  feet  deep,  or  4  feet  deeper 
than  when  left  by  the  dredger. 

Nothing  further  was  done  until  1852,  when  a  second  appropriation  of 
$10,000  was  made.  Captain  Dutton,  XJ*  S.  Engineers,  found  that  the 
channel  on  the  outer  bar  was  then  6  feet  deep  and  90  teet  wide,  and  on 
the  inner  bar  but  5  feet  deep,  and  he  submitted  a  project  for  dredging 
through  both  bars  to  a  depth  of  8  feet  and  a  width  of  200  feet,  at  a 
total  estimated  cost  of  $32,000.  a  his  project  was  approved  by  the  Sec- 
retary of  War,  February  5,  1853,  and  with  the  $10,000  then  available 
channels  8  to  13  feet  deep  were  dredged  100  feet  wide  through  the  inner 
bar  and  00  feet  wide  through  the  outer  bar. 

By  act  of  Congress  approved  June  23,  1866,  a  survey  of  the  harbor 
was  ordered,  which  was  made  in  that  year.  The  object  of  the  survey 
was  to  ascertain  '<  the  present  state  of  the  haibor  and  the  character 
and  extent  of  the  encroachments  upon  it  by  the  action  of  the  tides,''  it 
being  feared  that  Long  Beach,  on  the  east  side  of  the  harbor's  mouth, 
was  making  northwestward  by  reason  of  sand  drifting  along  the  shore 
in  such  a  way  as  to  contract  and  ultimately  fill  up  the  channel  above 
the  inner  bar.  This  work  was  at  that  time  in  my  charge,  and  in  my 
report  on  the  survey,  dated  January  12, 18(i7, 1  stated  that  it  had  been 
proposed  to  construct  a  breakwater,  extending  out  from  Long  Beach, 
to  iirrest  the  sand,  but  the  danger  feared  did  not  seem  imminent,  and  I 
recommended  a  series  of  observations  for  the  purpose  of  ascertaining 
the  nature  and  amount  of  changes  taking  place. 

In  1867  a  survey  of  the  shore-line  of  Long  Beach  was  made. 
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lu  1868  I  was  directXMl  by  the  Chief  of  Engineers  to  make  "  such  re- 
survey  of  Bridgeport  Harbor,  Oonnecticiit,  as  may  be  found  necessary 
to  ascertain  what  changes  have  occurred  e>ince  the  survey  of  1866."  In 
my  report  on  this  survey  I  said  that  the  channel  remained  the  same, 
and  that  no  appropriation  was  needed  until  'Hhe  channel  is  found  to  be 
inadequate  to  the  necessities  of  commerce,  and  then  dredging  must  be 
resorted  to," 

In  1870  a  petition  of  citizens  of  Bridgeport  was  presented  to  Congress 
asking  that  an  appropriation  '^  be  made  to  remove  said  sandbar"  (the 
outer  bar)  '^and  to  widen  and  deepen  said  channel  and  harbor  in  order 
that  vessels  drawing  12  feet  of  water  may  be  enabled  to  enter  without 
being  grounded  and  without  the  aid  of  lighters,"  and  a  survey  or  ex- 
amination of  the  harbor  was  ordered. 

The  work  was  then  in  charge  of  General  Warren,  U.  S.  Engineers. 
He  made  an  examination  of  the  harbor  and  found  it  unnecessary  to  make 
further  surveys.  In  his  report,  dated  January  12, 1871,  General  War- 
ren submitted  a  project  for  dredging  a  channel  100  feet  wide  and  12  feet 
deep  at  extreme  low  water  (or  14  feet  at*mean  low  water)  and  for  build- 
ing a  pier  3,000  feet  long  extending  out  from  Long  Beacli,  to  be  partly 
of  riprap,  partly  of  dolphins.  The  estimated  cost  of  the  project  was 
$124,000.  After  an  appropriation  of  $20,000  was  made  in  1871,  work 
under  this  project  was  begun,  dredging  to  depths  of  12  and  13  feet  at 
mean  low  water,  and  substituting  a  riprap  jetty  for  riprap  and  dolphins. 
The  jetty  was  completed  as  far  as  deemed  necessary  in  1873. 

In  1875  the  dimensions  of  the  projected  channel  were  modified  so  as 
to  make  it  12  feet  deep  at  mean  low  water  and  from  200  to  300  feet  wide. 
This  was  accomplished  in  1882. 

In  1878,  in  compliance  with  the  terms  of  the  appropriation  act  of 
that  year,  a  channel  100  feet  wide  and  9  feet  deep  wiis  dredged  from 
the  lower  bridge  to  the  horse-railroad  bridge,  a  distance  of  about  3,000 
feet. 

After  the  appropriation  of  1882,  a  project  for  whlening  to  600  feet 
the  channel  between  the  inner  beacon  and  the  Kaugatuck  Railroad 
Wharf  was  adopted  to  prevent  overcrowding  of  the  main  channel  by 
vessels  entering  to  seek  refuge  during  storms;  the  estimated  cost  was 
$60,000.  This  is  nearly  completed,  a  small  area  near  the  inner  beacon 
remaining  to  be  dredged. 

In  November,  1887,  <  a  petition  was  sent  to  the  Secretary  of  War, 
signed  by  the  mayor  and  other  citizens  of  Bridgeport,  asking  that 
$10,000  be  appropriated  for  a  channel  8^  to  9  feet  deep  and  100  feet 
wide  above  the  horse- railroad  bridge.  This  petition,  with  indorse- 
ments and  report  estimating  $18,000  as  the  cost  of  such  wor&,  is  printed 
in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1889,  part  1,  pages 
697-699.  The  appropriation  act  of  1888  authorized  this  work  and  the 
project  was  therefore  extended  to  include  it. 

March  8, 1889,  a  petition  was  addressed  to  the  Secretary  of  War  by 
the  mayor  and  other  citizens  of  Bridgeport,  representing  the  necessity 
of  a  breakwater  within  the  harbor  of  Bridgeport.  This  petition  with 
indoilBements  is  printed  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1889,  Part  I,  pages  700-702;  the  indorsements  estimate  the  cost  of 
a  breakwater  from  the  Tongue  to  the  inner  beacon  at  about  $30,000, 
and  authorize  the  extension  of  the  project  to  include  this  work. 

The  project  for  improving  this  harbor,  as  thus  extended,  consists — 

First — In  dredging,  to  make  and  maintain  a  channel  12  feet  deep  at 
mean  low  water  and  300  feet  wide  or  more,  from  Long  Island  Sound  to 
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the  lower  bridge,  nearly  completed:  eBtimated  cost  to  ooinplete, 
♦17,000. 

Second. — In  dredging,  to  make  and  maintain  a  channel  9  feet  deq) 
and  100  feet  wide  fix>m  the  lower  bridge  to  the  head  of  the  harbor, 
partly  completed ;  estimated  cost  to  complete,  $8,000. 

Third,-^ln  building  a  breakwater  from  the  Tongne  to  the  inner  bea- 
con, not  yet  begun ;  estimated  to  cost  $30,000. 

It  is  probable  that  ultimately  an  extension  of  the  east  breakwat^ 
«  will  be  required. 

Up  to  July  1,  1889,  34,054  cubic  yards  of  mud  had  been  removed 
from  the  channel  above  the  horse-railroad  bridge  under  a  contract  then 
in  progress. 

OPERATIONS  DURING  THE  FISCAL  TEAR  ENDING  JITNB  30,  1890. 

The  contract  with  A.  J.  Beardsley  &  Son  for  dredging  above  the 
horse-railroad  bridge,  which  ¥(as  in  progress  at  the  beginning  of  tlic 
fiscal  year,  was  completed  July  16, 1889.  After  July  1,  1889,  10,946 
cubic  yards  of  material  were  removed  from  the  channel,  making  tbe 
total  amount  dredged  under  the  contract  45,000  cubic  yards.  A  chaoDel 
was  dredged  9  feet  deep  at  mean  low  water  from  the  horse-railroad 
bridge  to  within  100  feet  of  Black's  Wharf,  with  width  of  90  feet  for  the 
first  400  feet  and  75  feet  for  the  remaining  1,400  feet. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  12foot  channel  is  75  feet  wide  on  the  outer  bar,  but  for  200  fieot 
width  there  is  a  depth  of  11  feet  or  over ;  thence  across  the  inner  bar 
and  up  to  the  inner  beacon  the  12-foot  channel  is  about  300  feet  wide ; 
thence  up  to  the  Naugatuck  Railroad  Wharf  it  is  600  feet  wide ;  froni 
that  wharf  to  the  lower  bridge  it  has  shoaled  so  that  the  present  depth 
is  from  10  to  11  feet. 

The  channel  from  the  lower  bridge  to  the  horse-railroad  bridge,  dredged 
9  feet  deep  and  100  feet  wide  in  1878,  retains  nearly  that  depth  and 
width ;  the  9-ioot  channel  above  the  horse-railroad  bridge  is  1,400  feet 
long,  and  as  stated  above. 

The  breakwater  at  Long  Beach  has  settled  since  it  was  built  in 
1871-'73 ;  it  still  serves  the  purpose  for  which  it  was  designed,  and  no 
repairs  are  now  needed. 

The  project  of  1882  for  making  600  feet  width  of  chani\el  between  the 
inner  beacon  and  the  Nangatuck  Railroad  Wharf  was  reported  com 
pleted  in  1887;  the  inner  beacon  has  since  been  rebuilt  and  its  loca- 
tion slightly  changed,  which  makes  it  desirable  to  cut  off  a  short  point 
outside  the  new  position  of  that  beacon ;  this  was  partly  done  in  1888. 

PROPOSED  OPERATIONS. 

With  future  appropriations  it  is  proposed  to  complete  the  channel 
above  the  bridges,  to  remove  the  shoal  places  above  the  Naugatnck 
Railroad  Wharf,  and  to  widen  the  channel  eastward  to  the  harbor  line, 
an  additional  width  of  about  200  feet;  also  to  construct  a  breakwater 
from  the  Tongue  to  the  inner  beacon.  The  estimated  cost  of  the  above 
work  is  $55,000 ;  it  could  be  done  to  advantage  in  a  single  year. 

The  annual  cost  of  maintaining"  the  drodged  channels  in  this  harbor 
is  estimated  at  $3,000. 


APPENDIX  D REPORT  OP  COLONEL  HOUSTON. 


639 


Appropriations  for  the  improvement  of  Bridgeport  Harbor  have  beeu 
made  as  follows : 


ApplicatioiL 


Drcdsing 
Dredfring 
Survey  . . 

Do... 
Dred(;ing 
Dredging 
Dredging 
Dredging 
Dredging 
Dredging 
Dredging 
Dredging 

Do... 
Dredging 
DredKing 

Do... 

Do... 
Dredging 


outer  bar 

outer  and  inner  bara. 


and  521  feet  of  bi-eakwater , 

and  869  feet  of  breakwater , 

Inner  bar  and  apper  barbor 

bridge  to  Long  luand  Soand  (9  feet) 

bridge  to  Long  laland  Sound  (12  feet) 

upper  barbor  (9  feet) 

aoove  bridge  and  outer  bar  (9  and  12  feet) . 
bridge  to  Long  Island  Sound  ( 13  feet) 


above  inner  beacon  (12  feet) 

between  inner  beacon  and  ndlroad  wharf  (12  feet). 


above  horbo-railroad  bridge  (9  feet) 


Total. 


July  4.  1836 
A.ug.30,1852 
June  2?,  1866 
July  11, 1870 
Mar  3,  1871 
June  10, 1872 
Mar.  3,  1873 
June  23. 1874 
Kar.  3,  1875 
Aug.  14, 1876 
Juno  18, 1878 
Mar.  3,  1879 
June  14, 1880 
Mar.  3,  1881 
Ang.  2,  1882 
July  5,1884 
Aug.  5, 1886 
Aug.  11, 1888 


Amount. 


$10. 000. 00 
10, 000. 00 
1, 985. 36 
500.00 
20, 000. 00 
40.  000. 00 
»0,  OUO.  00 
20, 000.  00 
15,  000.  OO 
10. 000.  00 
10. 000. 00 
10. 000. 00 
10, 000. 00 
10, 000. 00 
10, 600. 00 
5, 000. 00 
20, 000. 00 
10,000.00 


242.485.38 


Bridfreport,  the  port  of  entry  for  the  collection  district  of  Fairfield,  is  situated 
abont  2  miles  from  Long  Island  Sound,  at  the  liead  of  Bridgeport  Harbor.  There  is 
a  light-hoase  at  the  entrance  to  the  harbor.  Fort  Hale,  New  Haven  Harbor,  the 
nearest  work  of  defense,  is  18  miles  east. 

Money  statement. 

July  1, 1889,  amount  available |2,4:W.B7 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1889 1,110.12 

July  1,1890,  balance  available 1,328.75 

Amount  appropriated  by  act  of  September  19,  1890 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1^91 21, 328. 75 

{Amount  (estimated)  required  for  completion  of  existi og  project .«. 35, 000. 00 

Amount  that  can  be  profitably  expended  in  tiacal  year  cndi  ng  J  nn^  30, 1892  35, 000. 00 
Submitted  in  compliance  with  requirementij  of  Bections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abatraci  of  contract  for  dredging  in  Bridgeport  Harbor  ^  Connecticut,  in  force  during  the 

fiscal  year  ending  June  30,  1890. 


Name  of  contractor. 

Date  of 
contract. 

Subject 
of  con- 
tract 

Price  i»er 
cubic  yard. 

Bamarka. 

A.  J.  Beardaley  4l  Son,  Bridgciwrti  Conn. .. 

Feb.  4,  1889. 

Dredging 

10.18 

Contract  completed 
July  16, 1888. 

COMMERCIAL  STATISTICS  FOR  CALENDAR  YEAR  1889. 

Arrivals  and  departures  of  vessels — draught  6  to  18  feet. 


Foreign  commerce: 

Arrivala 

Departarea ♦ 

pomeatic  commerce: 

Arrivalaand  departarea 

Total 


Tonnage. 


888 
1,006 

1, 335. 860 

1,337,754 
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Cargow. 


IteoeiptA . . . 
ShipineDto . 

ToUl 


* 


1,703.8)7 
314,330 


I 


1, 017, 157 


£»tiiuated 
value. 


40,000.000 


81,'00.il0& 


DuriDg  1889  4,196  yeesels  carrying  219,000  tons  cargoes  entered  the  harbor  Utt 
refuge. 

The  commercial  Btatistios  reported  for  1888  did  not  give  the  tonnage  of  car;;<*eH ; 
p.'iriicH  best  competent  t-o  judge  estimate  that  the  business  of  the  harbor  in  18dU  vf'AS 
about  15  per  cent,  greater  than  during  the  previous  year. 

No  new  lines  of  transportation  were  established  in  this  harbor  during  the  fiscal 
year  euding  Jnne  'SO,  1889. 


D  10. 

IMPROVEMENT  OF  BLACK  ROCK  HARBOR,  CONNECTICUT. 

This  harbor,  1^  miles  long  from  northeast  to  southwest  and  from  300 
to  2,600  feet  wide,  lies  between  the  mainland  on  the  west  and  Fair- 
weather  Island  on  the  east,  and  includes  the  navigable  part  of  Cedar 
Creek,  a  small  tidal  inlet  which  extends  up  into  the  western  part  of 
the  city  of  Bridgei>ort,  and  afilbrds  water  communication  of  great  value 
to  several  large  manufactories  in  its  immediate  neighborhood.  It  is  in 
the  interest  of  the  city  of  Bridgeport  that  the  improvement  of  Black 
Kock  Harbor  is  desired. 

The  depth  in  the  lower  part  of  the  harbor  is  from  6  to  12  feet  at  mean 
low  water.  This  part  of  the  harbor  was  formerly  mueh  used  as  a  refuge 
for  vessels  overtaken  by  storms,  but  is  not  deep  enough  for  most  vesj^el8 
now  engaged  in  commerce  through  the  Sound.  ^Before  work  was  done 
in  Cedar  Creek  the  depth  there  was  from  2  to  4  feet  and  the  channel 
was  narrow  and  crooked. 

The  head  of  the  harbor  was  separated  from  Long  Island  Sound  on 
the  southeast  by  a  broad,  flat  sand-bar,  which  wa^  bare  at  about  half- 
tide,  and  which  joined  Fairweatiier  Island  with  the  main  shore* 

« 

PROJECTS    FOR   IMPROVEMENT. 

Between  1836  and  1838,  $21,500  were  expended  in  building  a  sea-wall 
across  a  breach  in  the  southern  part  of  Fairweather  Island  to  preserve 
the  light-house  reservation  at  the  south  end  of  the  island,  and  to  pre- 
vent cthoaling  on  the  anchorage  ground. 

In  1882  a  survey  of  the  harbor  was  ordered  by  Congress,  which  was 
made  in  1883.  In  his  report  on  this  survey,  dated  December  12,  188-'$, 
Colonel  McFarlaud,  U.  S.  Engineers,  submitted  a  project  providing— 

(1)  Forprotecting  the  upper  part  of  the  harbor  from  the  sea  by  build- 
lug  a  breakw«iter  over  tlie  bar  northeast  of  Fairweather  Island,  to  be 
about  a  half  mile  long  and  6  feet  wide  at  the  top,  which  was  to  be  3| 
feet  above  mean  high  water,  or  10  feet  above  low  water. 

(2)  For  making  a  channel  80  feet  wide  and  6  f^iet  de(if»  at  iqean  low 

water,  extending  up  Cedar  Creek.  •       ' 
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The  estimated  cost  was : 

Breakwater |58,000 

DredgiDg : 22,000 

Total 1 80,000 

Work  under  this  project  was  begun  in  1885,  and  up  to  July  1, 1889, 
the  breakwater  had  been  built  to  its  full  length  in  order  to  prevent  the 
currents  from  cutting  a  channel  across  the  bar,  but  its  cross-section 
was  less  than  designed,  both  in  height  and  width;  also  a  channel  6 
feet  deep,  or  over,  had  been  dredged  with  width  of  80  feet  up  to  the 
Forge  Company's  wharf  in  Cedar  Creek,  and  extended  about  430  feet 
farther,  with  a  width  of  30  to  40  feet 

OPERATIONS  DURING  THE  FISCAL  TEAR  ENDINO  JUNE  30,  1890. 

Under  the  appropriation  of  $10,000  made  by  act  of  Congress  of  August 
11, 1888,  a  contract,  dated  April  23, 1889,  was  entered  into  with  J.  H. 
Fenner,  to  dredge  in  Cedar  Creek,  Black  Bock  Harbor,  above  the  Forge 
Company's  wharf,  at  a  rate  of  16  cents  per  cubic  yard.  Work  under 
this  contract  was  begun  October  5  and  co;npleted  October  26, 1889, 
50,000  cubic  yards  being  removed,  making  a  channel  80  feet  wide  and 
6  teet  deep  at  mean  low  water,  extending  from  the  Forge  Com  pan's 
wharf  northward  about  2,200  feet  to  within  500  feet  of  Iranistan  avenue, 
at  the  head  of  the  harbor. 

Measurement  was  made  in  the  bank,  based  upon  a  channel  survey 
made  in  Angust,  1889,  for  the  purpose,  and  only  material  dredged  from 
above  the  required  depth  was  accepted.  The  dredged  material  was 
pumped  up  through  pipes  and  deposited  upon  the  marsh  meadows  at 
considerable  distance  back  from  high-water  mark.  # 

After  the  completion  of  the  Government  contract  dredging  was  con- 
tinned  in  the  same  manner  by  private  parties,  chiefly  for  the  sake  of 
obtaining  the  material  for  filling.  The  channel  was  widened  at  the 
bend  about  a  quarter  of  a  mile  below  the  Forge  Company's  wharf,  and 
it  is  understood  that  it  Was  widened  and  dee|)eued  in  other  parts. 

From  June  10  to  June  23, 1890,  the  channel  east  of  the  Middle  Ground 
was  made  135  feet  wide  and  7  feet  deep  at  mean  low  water,  and  the 
channel  opposite  the  Marine  Eailway,  Black  Rock,  was  widened  70 
feet.  The  work  was  done  as  an  open  market  transaction,  8,000  cubic 
yards  of  sand  being  dredged  from  the  channel  at  a  cost  of  $800. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  sea-w^ll  built  in  1836-1838  across  a  breach  in  Fairweather  Island 
is  still  effective  in  preserving  the  island  and  preventing  the  sea  from 
washing  over  into  the  harbor.    It  needs  some  repair. 
•  The  breakwater  between  Fairweather  Island  and  the  mainland  is 
built  to  its  full  length,  2,744  feet,  with  diminished  cross-section. 

The  6-foot  channel  has  been  dredged  to  the  full  width  and  length 
projected ;  it  has' shoaled  at  the  sides  so  that  in  a  few  places  the  avail- 
able width  is  now  less  than  80  feet. 

PROPOSED  OPERATIONS. 

With  future  appropriations  it  is  proposed  to  build  up  the  breakwatel* 
to  the  dimensions  projected,  and  to  maintain  and  widen  the  present 
channel,  as  becomes  necessary ;  $20,000  could  be  profitably  expended  on 
this  work  during  the  next  fiscal  year. 

EN0  9O 41 
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Appropriatioiis  for  the  improvement  of  Black  Bock  Harbor  have  been 
made  as  follows : 


Applioali<m. 


Boildiog  ae»-waU  on  Fairwei^tber  Iiluid 
Surrey 


Bnildbig  breakwater  and  dredglof . 

Dredging 

Do 


Total 


1836-1838 
Aug.  2, 1882 
July  &.  1884 
Aug.  6. 1886 
Aug.ll,  1888 


$21, 9M 


9^100 
l(tMI 


u,m 


Bhick  Rock  Harbor  is  in  the  Fairfield  collection  district,  of  which  Bridgeport  is  the 

S»rt  of  entry.    There  is  a  lisht-hoase  at  the  harbor  entrance^    Fort  Hale,  New  Haren 
arbor,  the  nearest  work  of  defense,  is  20  miles  east. 

Money  statement 

July  1,1889, amount  available $2,064.56 

July  1, 1890,  amount  expended  doring  fiscal  year,  ezoiasive  of 

liabilities  ontotauding  Jaly  1, 1889 ^. .        $74a  13 

Jnly  1,1890,  outstanding  liabilities 875.00 

1,023.13 


July  1,1890, balance  available 461.43 

Amount  appropriated  by  act  of  September  19, 1890 5,000.00 

Amount  ayailable  for  fiscal  year  ending  June  30, 1891 5, 461. 43 


{Amount  ^estimated)  reouired  for  completion  of  ezistinflr project 40, 000. 00 

Amount  tnat  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1892  SO,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  aot8  of  1866  and  1867. 


AbtiTMct  of  oontrmot  far  impr&ving  Black  Boek  Harbor ^  ConnecUoai,  in  fwree  darim§  tfts 

fiwal  y^r  ending  June  30,  1890. 


Contraotar. 


J.  H.  Fenner,  JorMy  City,  N.  J 


Date  of 
oon  tract. 


Apr.  28, 1881 


Subject  of 
contract 


Dredging. 


Price  per 
cubic  yard. 


$0.10 


Contract  completed  Oct  M, 
1888. 


COMMBRCIAL  STATISTICS  FOR  THE  CALENDAR  TSAR  1889. 

Beoeived  and  thipped  hjf  water. 


Coal 

Iron  and  ateel 
Miaoelloaeous 


Total 


Valaa. 


VeeeeU  need  in  above  traffic. 


Steamers 

Sailing  veaaels. 
Bargee 

Total..., 


[Draiight,6  toll  feet.] 


Sit 
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In  addition  to  the  above  2,030  vesaels  anchored  in  Black  Rock  Harbor  for  refuse 
during  1880. 

The  above  statement  shows  an  increase  in  tonnage  of  3,865  tons  above  that  reported 
for  the  year  188a 

No  new  lines  of  transportation  have  been  established  in  this  harbor  during  the  past 
year. 


D  iz. 

« 

IMPROVEMENT  OF  NORWALK  HARBOR.  CONNECTICUT.   ♦ 

Korwalk  Harbor,  or  Biver,  is  a  tidal  estaary,  with  a  narrow  channel 
extending  aboat  3  miles  north  from  Long  Island  Sound  to  the  town 
of  Norwalk.  Above  Norwalk  the  river  is  a  small  fresh- water  stream. 
South  Norwalk  is  on  the  west  bank  of  the  river,  1^.  miles  below  Nor- 
walk. At  this  point  the  river  is  crossed  by  two  draw-bridges,  the  lower 
one  a  highway  bridge,  and  the  other  (450  feet  above)  the  bridge  of  the 
New  York,  New  Haven  and  Hartford  Railroad. 

In  1867  a  company  was  incorporated  under  the  laws  of  the  State  of 
Connecticut  for  the  improvement  of  the  river.  Little  work  was  done, 
and  when  improvement  was  begun  by  the  United  States,  the  low-water 
depth  to  South  Norwalk  was  5  feet  and  to  Norwalk  but  1  foot. 

PROJECTS   FOR  IMPROVEMENT. 

By  act  of  March  2, 1829,  Congress  appropriated  $80  '^  for  making  a 
survey  df  the  harbor  of  Norwalk,  Conn.,  with  a  view  to  its  improve- 
ment." The  survey  was  made  by  Capt.  Hartman  Bache,  U.  S.  En- 
gineers, who,  in  his  report  on  the  same  dated  May  10, 1830,  recommended 
excavating  the  channel,  proposing  to  build  a  steam-dredge  for  the  pur- 
pose.   The  cost  was  estimated  as  follows : 

For  a  chanuel  12  feet  deep  at  ordinary  high  water |15, 668.  % 

For  a  channel  10  feet  deep  at  ordinary  high  water 12,286.45 

No  money  was  appropriated  for  carrying  out  this  plan,  and  in  1871 
another  survey  was  ordered  by  Congress,  which  was  made  in  the  same 
year.  In  his  report  upon  the  latter  survey,  dated  December  16, 1871, 
and  printed  in  Senate  Ex.  Doc.  No.  23,  Forty -second  Congress,  second 
session,  also  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1872, 
page  900,  General  Warren,  D.  S.  Engineers,  submitted  a  project  for 
dr^ging  a  channel  6  feet  deep  and  100  feet  wide  from  Long  Island 
Sound  up  to  Korwalk,  at  an  estimated  cost  of  $34,000. 

In  1880,  the  terms  of  the  river  and  harbor  act  provided  that  '<  so  much 
of  said  appropriation  ($5,000)  as  shall  be  necessary  therefor  shall  be  so 
expended  as  to  have  a  channel  6  feet  deep  at  low  water  between  the 
steam-boat  landing  in  said  Norwalk  and  Long  Island  Sound.  Asa 
channel  of  the  projected  width  (100  feet)  and  depth  of  6  feet  at  mean 
low  water  already  existed,  this  was  interpreted  as  requiring  a  depth  of 
6  feet  at  extretne  low  water  (see  Annual  Beport  of  the  Chief  of  Engineers 
for  1881,  Part  1,  page  609),  which  would  be  8  feet  at  mean  low  water, 
and  the  project  was  accordingly  modified  to  provide  for  obtaining  that 
depth  up  to  South  Norwalk,  where  the  steam-boat  landing  was. 

The  latest  estimate,  made  to  include  the  cost  of  this  modification,  and 
of  a  large  amount  of  dredging  already  required  to  maintain  the  chan- 
nel, places  the  t/Otal  cost  from  the  time  of  beginning  work  at  $84,000. 

up  to  July  1,  1989,  the  channel  below  South  Sforw^lk  bad  been 
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dredged  100  feet  wide  and  8  feet  deep  at  mean  low  water ;  above  Soath 
Norwaik  the  chauDel  was  from  60  to  100  feet  wide  and  6  feet  deep. 

March  3, 1888,  a  letter  was  sent  by  the  Hod.  William  P.  Frye,  United 
States  Senator,  to  the  Secretary  of  War,  asking  that  a  special  examina- 
tion of  Norwalk  Harbor  be  made  with  reference  to  a  developing  basiDesa 
which  urgently  required  further  improvements.  There  was  no  money 
available  fqr  a  detailed  examination,  but  inquiry  was  made  and  esti- 
mates, based  upon  charts  of  the  United  States  Coast  Survey,  were  sub- 
mitted for  the  desired  improvements,  which  consisted'of  dredging  at 
Wilson's  Point,  at  the  western  approach  to  Norwalk  Harbor.  The  let- 
ter to  the  Secretary  of  War,  with  indorsements,  was  printed  in  th« 
Annuaf  Beport  of  the  Chief  of  Engineers  for  1889,  Part  1,  page  709. 

The  act  of  Congress  of  August  11, 1888,  appropriated  $28,000  for  cod- 
tinning  the  improvement  of  Norwalk  Harbor,  with  the  following  pro- 
vision : 

TweDtV'five  thousand  dollars  of  which  shall  be  expended  in  dredging  and  deepen- 
ing the  channel  in  the  lower  harbor  up  to  Wilson's  roint. 

Up  to  July  1, 1889,  the  channel  at  Wilson's  Point  had  been  dredged 
15  feet  deep  at  mean  low  water  and  200  feet  wide  tor  about  two-thuds 
the  distance  required. 

OPJSBATIONS  DURING  THE  FISCAL  YEAB  ENDING  JUNE  30,  1890. 

Under  the  contract  for  dred^ring  at  Wilson's  Point,  work  was  sus- 
pended fipm  April  20, 1889,  to  August  7, 1889,  when  it  was  resumed, 
and  the  contract  was  completed  l^vember  9, 1889.  During  the  past 
fiscal  year  95,591  cubic  yards  of  material  were  dredged,  making  the 
total  amount  removed  under  the  contract  205,586  cubic  yiurds.  The 
width  of  channel  (of  15  feet  depth  at  mean  low  water)  was  increased  to 
400  feet,  and  the  channel  was  extended  out  to  deep  water  in  Long 
Island  Sound. 

PRESENT  CONDITION  OF  IJtfPBOVElCENT. 

In  the  river,  the  channel  beiow  South  Norwalk,  which  has  been  made 
100  feet  wide  and  8  feet  deep  at  mean  low  water,  is  in  fair  condition, 
the  width  t^ing  slightly  less  on  account  of  caving  and  washing  of  the 
banks.  Above  South  Korwalk  the  channel  is  6  feet  deep,  and  from  60 
to  100  feet  wide. 

At  Wilson's  Point,  the  channel  close  to  the  docks  is  12  feet  deep, 
dredged  by  the  railroad  company;  outside  of  this  is  a  channel  15  feet 
deep  and  400  feet  wide,  extending  out  to  the  curve  of  15  feet  depth. 

PBOPOSKD  OPERATIONS.^ 

The  channel  at  Wilson's  Point  is  completed  as  far  as  designed,  and 
no  further  appropriation  is  now  required  at  that  place.  The  cost  of 
completing  this  work  was  much  lower  than  estimated,  partly  by  reason 
of  the  unusually  low  rates  obtained  for  dredging,  partly  because  a  large 
amount  of  work  upon  the  channel  had  been  done  by  the  Bailroad  Com- 
pany since  the  estimate. 

The  estimated  amount  to  complete  work  in  the  river  is  $4,000;  this 
could  be  advantageously  expended  during  the  ensuing  year  in  restoring 
and  maintaining  the  channels  already  dredged.    It  seems  unnecessary 
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and  inexpedieDt  at  present  to  attempt  to  make  and  maintain  a  width  of 
100  feet  above  South  Norwalk. 

Appropriations  for  improving  Norwalk  Harbor  have  been  made  as 
follows : 


AiipUntioii. 


Sanrey 

Do 

Dredeing  (6  feet)  above  Soatk  Norwalk. 


Do. 


DrediciDK  (6  feet)  below  Booth  Korwalk 
Do. 


Dredging  (6  feet)  above  and  below  Hoath  Korwalk 

Dredging  (0  feet)  below  Sonth  Norwalk... 

Dredging  (8  feet)  below  and  (6  feet)  above  Norwalk 

Dredging  (6  feet)  above  South  Norwalk 

Dredging  (8  feet)  below  Sooth  Norwalk 

Dredging  (6  feet)  above  Sonth  Norwalk 

Dredging  (6  feet)  above  and  (8  feet)  below  South  Norwalk,  and  $25,000  in 
dredging  15  feet  deep  at  Wilflon'8  Point , 


Total 


Mar.  2,1829 
Mar.  3. 1871 
June  10, 1813 
Mar.  3, 1873 
Jane  23. 1874 
M«r.  3,1875 
Jnue  18.1878 
Mar.  3, 1870 
June  14,1880 
Mar.  3,1881 
Aug.  2, 1882 
Jaly  5, 1884 
Aug.  5, 1886 

Ang.11,1888 


Amount. 


•80.00 

1,166.66 

10,000.00 

10,000.00 

10, 000. 00 

7,000.00 

6,000.00 

10. 000. 00 

5,000.00 

5,000.00 

5,000.00 

5,000.00 

3,000.00 

28,000.00 


106|246.66 


Norwalk  is  iu  the  Fairfield  coUeotion  district,  and  is  11  miles  west  of  Bridgeport, 
the  port  of  entry. 

Norwalk  light-bouse  is  on  Sheffield's  Island,  at  the  harbor  entrance. 

The  nearest  work  of  defense  is  Fort  Scbnyler,  Throg's  Neck,  at  the  bead  of  Long 
Island  Sound,  about  29  miles  southwest. 

Money  statement, 

July  1,  1889,  amount  available '. 19,839.48 

Julr  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1889 $8,786.36 

July  1, 1890,  outstandiug  Uabilities 91.50 

8, 879. 86 

July  1, 1890,  balance  available 959.  &i 

Amount  appropriated  by  act  of  September  19,  1890 4,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1890 4, 959. 62 


Ahairaet  of  oonir<toi  for  improving  Norwalk  Harbor  ^  Comneoiieutf  in  force  during  the  fiscal 

jfear  ending  June  30,  1890. 


Name  and  address  of 
contractor. 

Bate  of 
contract 

Subject  of  contract. 

Price  per 
cubic  yard. 

Remarks. 

A.  J.  Beardsley  &.  Son,  Bridge- 
port, Uonn. 

Jan.  15, 1889 

Dredging  at  Wilson's 
Pofnt. 

to.  11 

Contract  completed 
Nov.  0,  18^. 

COMMERCIAL  STATISTICS  FOR  THR  CALKNPAR  YKAR  OF  1889. 


AT  NORWALK  AKD  SOUTH  NORWALK. 


No  statement  of  commerce  of  the  Norwalk  River  for  1889  bas  yet  been  received. 
It  is  probably  not  far  frum  that,  of  1886,  wben  the  receipts  and  shipments  amounted 
to  438,600  tons,  carried  by  2,370  vessels  of  9  to  10  feet  draught. 
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AT  WILBOK'8  POIHT. 


IMght  received  and  shipped  by  water. 

- 

Tons. 

YalBB. 

Goal 

as.50t 

70^650 

tltSkOM 

IMfitCWllMlClOQII r            -           -             

UnkiMvi. 

Totol 

106.160 

Sftilinc  Teasels 

• 

Arrivals  and  departures  of  vessets, 
^Dnngbt,  11  to  17  feet;  tonnage,  195  to  1,350  tons.] 

21 

Bareet 

• 

m 

The  above  statement  shows  an  increase  of  tonnage  since  1888  of  11,915  tons. 

No  new  lines  of  transportation  have  been  established  since  the  last  Annaal  Report 


D  12. 

IMPROVEMENT  OF  FIVE  MILE  RIVER  HARBOR,  CONNECTICUT. 

This  harbor  is  an  inlet  on  the  north  shore  of  Long  Island  SoQiid, 
about  2  miles  west  of  the  mouth  of  Norwalk  Harbor,  Connecticut  It 
is  about  1  mile  long  and  Irom  300  to  800  feet  wide.  About  thi^e-quar- 
ters  of  a  mile  above  its  mouth  it  runs  bare  at  low  tide.  At  the  month 
the  depth  is  about  3  feet,  increasing  to  9  feet  at  a  point  about  750  feet 
out  into  the  sound. 

The  mean  rise  of  tide  is  about  7  feet. 

Since  1848  Five  Mile  River  has  been  largely  engaged  in  oyster-grow- 
ing, and  in  this  business  now  employs  about  one  hundred  and  twenty- 
five  vessels. 

These  vessels  can  only  enter  or  leave  the  harbor  at  high  tide ;  ocm- 
sequently  duriug  their  busy  seasons  they  are  obliged  to  lie  ap  for  the 
night  at  other  and  less  convenient  harbors. 

PROJECT  FOR  IMPROVEMENT. 

By  act  of  Congress  approved  August  5, 1886,  a  survey  or  examinii- 
tiou  of  this  harbor  was  ordered,  which  was  made  in  the  following  Ml 
and  reported  on  under  date  of  December  7, 1886,  and  printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1887,  Part  I,  page  639. 

In  this  report  a  project  for  improvement  was  proposed,  which  coo- 
sisted  iu  dredging  a  channel  8  feet  deep  at  mean  low  water  and  100  feet 
wide,  to  extend  up  the  harbor  and  to  be  about  6,000  feet  long ;  the  esti- 
mated cost  was  $25,000.  This  project  was  adopted  in  1888,  when  work 
under  it  was  ordered  by  the  appropriation  of  $5,000  made  by  act  of 
Congress  of  August  11, 1888. 

Up  to  July  1, 1889, 10,976  cubic  yards  had  been  dredged  under  this 
project,  and  the  contract  was  in  progress. 

OPERATIONS  DURING  THE  FISCAL  TEAR  ENDING  JUKB  30,  1890. 

The  dredging,  in  progress  at  the  beginning  of  the  fiscal  year,  under 
contract  for  hire  of  plant,  crew,  etc.,  dated  April  9, 1889,  was  completed 
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August  15, 1889.  Since  July  1, 18i89, 11,962  cubic  yards  were  dredged 
during  two  hnndred  and  sixty-tbree  working  bonrs.  The  total  amount 
dredged  under  tbe  contract  was  22,938  cubic  yards,  and  tbe  total  num- 
ber of  hours'  work  was  four  hundred  and  seventy. 

An  examination  of  the  dredged  channel  and  of  the  harbor  was  made 
shortly  after  the  completion  of  the  work. 

PRESENT  CONDITION  OP  mPEOYEMBNT. 

The  dredged  channel  is  1,500  feet  long,  about  50  feet  wide,  and  8  feet 
deep  at  mean  low  water,  extending  from  the  8«foot  curve  in  Long  Island 
Sound  up  the  harbor ;  above  the  dredged  channel  the  depth  is  2  feet 
or  less.  This  dredged  channel  represents  the  work  done  under  the  con- 
tract of  April  9, 1889,  being  the  only  work  ever  done  towards  improving 
this  harbor. 

PROPOSED  OPERATIONS. 

With  future  appropriations  it  is  proposed  to  complete  the  channel  as 
projected,  and  for  this  work  $10,000  could  be  profitably  expended  dur- 
ing the  ensuing  fiscal  year. 

The  only  appropriation  made  for  this  harbor  is  the  one  of  $5,000  by 
act  of  Oongress  of  August  11, 1888,  expended  as  above  described. 

Five  Mile  River  ia  in  the  Fairfield  collection  district,  and  is  abont  13  miles  weHt  of 
Bridgeport,  the  port  of  entry.  The  nearest  li^ht-hoose  is  on  Sheffield's  Island,  nearly 
2  miles  from  the  month  of  the  harbor.  The  nearest  work  of  defense  is  Fort  Schnyler, 
at  the  head  of  Long  Island  Sonnd,  27  miles  southwest. 

Money  statefnent. 

July  1,1889,  amount  available 12,756.97 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1889 2,577.72 

July  1,  1890,  balance  available 179.25 

Amount  appropriated  by  act  of  September  19, 1890 5,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 5, 179. 25 

{Amount  (estimated)  required  for  completion  of  existing  prefect 15, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1892    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahitraet  of  otmtract  far  improving  Five  Mile  River  Harlwr,  Conneetieut,  in  force  dur- 
ing the  fiaeal  year  ending  June  30,  1890. 


Comtnetor. 

Dateof  eoii- 
tnct 

Subject  of  contnust. 

Price  per 

working 

hour. 

Ramarke. 

Slohud  Parrott,  Newbnrgh, 

N.Y. 

Apr.  9.1889 

Him  of  dredging  plant, 
orew,  etc. 

9&60 

Con  tract  eompleted 
Aag.lfi,18W. 

COMMBRCIAL  8TATZ8TIC8  FOR  CALENDAR  TKAR  1889. 

Bushels  of  oysters  raised 600,000 

Value  of  oysters  raised $360,000 

Steamers  employed 22 

Sail- vessels  employed 100 

Value  of  vessels _ $200,000 

Draught  of  vessels  ranges  fix»m feet..    2  to   7^ 

Tonnage tons..    5  to  150 
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The  basiDess  done  in  this  harbor  does  not  depend  upon  the  number  of  tons  of 
freight  oarried,  bat  upon  the  amount  and  value  pi  the  oysters  raised.  It  iB^as  aboot 
the  same  in  1889  as  in  the  previous  year. 

No  new  lines  of  transportation  have  been  established  since  the  last  annoal  report 


D  13. 

IMPROVEMENT  OP  STAMFORD  HARBOR,  CONNECTICUT. 

This  is  a  small  harbor  on  the  north  shore  of  Lon^  Island  Sound,  about 
6  miles  east  of  the  New  York  State  line.  The  harbor  consists  of  a  bay 
about  a  mile  long  and  a  mile  broad,  and  of  the  month  of  the  Mill  Biver, 
a  small  stream  which  is  dammed  at  Oliver  Street  Bridge,  the  head  of  the 
harbor.  The  original  low-water  depth  for  a  mile  below  the  bridge  was 
from  1  to  3  feet  in  a  crooked  channel,  and  the  6-foot  curve  in  the  bay 
was  about  6,600  feet  below  the  bridge;  the  wharves  are  all  in  the  nppc^ 
half  of  this  distance. 

The  mean  rise  of  the  tide  is  7.9  feet. 

PROJECTS  FOR  IMPROVEMENT. 

By  act  of  March  2, 1829,  Congress  appropriated  $100  for  <^  making  a 
survey  of  the  harbor  of  Stamford,  Conn.,  with  a  view  to  its  improve- 
ment.'* 

The  survey  was  made  by  Capt  Hartman  Bache,  U.  S.  Engineers, 
in  1829 :  in  his  report  ou  the  same,  dated  May  10, 1830,  Captain  Bache 
recommended  excavating  thechannel  (proposing  to  build  a  steam-dredge 
for  the  purpose),  the  cost  being  estimated  as  follows : 

For  a  channel  12  feet  deep  at  ordinary  high  water  (abont  4  feet  at  mean 

low  water) $13,250.00 

For  a  channel  10  feet  deep  at  ordinary  high  water 11,035.20 

No  money  was  appropriated  for  carrying  out  this  plan. 

The  river  and  harbor  act  of  1882  authorized  a  survey  of  this  harbor, 
which  was  made  in  the  following  year.  In  his  report  on  this  survey, 
dated  December  12,  1883  (printed  in  Senate  Ex.  Doc.  No.  50,  Forty- 
eighth  Congress,  first  session;  also  in  the  Annual  Eeport  of  the  Chief 
of  Engineers  for  1884,  Part  I,  page  672),  Colonel  McFarland,  U.  S.  En- 
gineers, submitted  a  project  for  dredging  a  channel  80  feet  wide  and  5 
feet  deep  at  mean  low  water  from  deep  water  in  the  bay  up  to  Oliver 
Street  Bridge,  estimated  to  cost  as  follows: 

Dredging  80,000  cuhio  yards  of  mud  at  20  cents $10,000 

Contingencies 4,000 

Total 20,000 

It  was  not  intended  to  include  the  removal  of  the  ledge  under  and 
just  below  the  bridge. 

The  beginning  of  the  work  under  this  project  was  approved  by  the 
Secretary  of  War  August  30, 1886,  after  the  first  appropriation  for  im- 
proving the  harbor  had  been  made. 

Up  to  July  1, 1889,  the  channel  had  been  dredged  5  feet  deep  at 
mean  low  water,  with  width  of  80  feet  for  the  lower  half  of  its  projected 
length,  and  50  feet  wide  above. 

OPERATIONS  DUBING  THE  FISCAL  YEAB  ENDINCh  JUNE  30,  1890. 

The  available  funds  were  insufficient  to  carry  on  the  work  of  improve- 
ment, and  nothing  was  done. 
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PRESENT  CONDITION  OF  IMPKOYEMBNT. 

From  the  bend  below  Flint  Bock  up  to  within  1,200  feet  of  Oliver 
Street  Bridge  the  5-foot  channel  is  80  feet  wide  or  over;  above  that 
X>oint  it  i8  50  feet  wide. 

For  about  500  feet  below  Flint  Bock,  at  the  entrance  to  the  dredged 
channel,  the  natural  depth  is  from  1  to  5  inches  short  of  5  feet  and  the 
bottom  is  very  soft.    Here  the  channel  has  not  been  dredged  yet. 

PROPOSED  OPERATIONS. 

Future  appropriations  will  be  applied  *to  completing  the  project ; 
$5,000,  the  remainder  of  the  original  estimate,  could  be  profitably  ex- 
I)ended  for  this  purpose  during  the  next  fiscal  year. 

Appropriations  tor  improving  Stamford  Harbor  have  been  made  as 
follows: 


ApplioAttoa. 


SnireT  ... 
Do.... 
Dredfinf 


Total 


Mar.  2,1829 
Aag.  2. 1882 
Aag.  6, 1880 
Aug.  11. 1888 


Amoant. 


$100 

350 

10,000 

5,000 


15,450 


Stamford  Harbor  is  in  the  Fairfield  collection  district  of  which  Bridgeport  is  the  port 
of  entry.  There  is  a  light-house  on  the  Middle  Ground  at  the  harbor  entrance.  The 
nearest  work  of  defense  is  Fort  Schuyler,  Throg's  Neck,  New  York,  20  miles  to  the  south- 
west. 

Money  statement 

July  1, 1889,  amount  available $630.34 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1889 116.48 

July  1,  1890,  balance  available 513. 86 

Amount  appropriated  by  act  of  September  19, 1890 5,000.00 

Amount  availa;ble  for  fiscal  year  ending  J  une  30, 1891 5, 513. 86 


COMMERCIAL  STAT1.STIC8  FOR  THE  CALENDAR  TEAR  1889. 

ArrivaU  and  departwr€$  of  ves§els. 
[Draught,  5  to  13  feet;  tonnage,  10  to  375  tone.] 


Steomen 

Sailing 

Bargee 


151 
370 
13T 


Freight  received  and  ehipped  hy  water. 


Coal 

Lniober  and  baryta 
Miacellaneoae 


Total w. 


No. 
oargoee. 

Tone. 

6S 

60 

426 

15,625 
18,000 
11. 485 

561 

46,110 

Valne. 


178, 152 

36.000 

118, 915 

233,067 


650        REPORT  OF  THE   CHIEF   OF  ENQINEERS,  U.  8.  ARMY. 

The  above  does  not  inclade  what  comes  into  Stamford  via 'Hhe  cana!,''  a  privste 
channel. 

Since  the  last  annual  report  no  new  lines  of  transportation  have  been  establidied; 
the  statistics  famished  show  an  increase'  of  14^149  tons  freight  since  the  ealeiulaz 
year  1888. 


D  14. 

IMPROVEMENT  OP  PORT  CHESTER  HARBOR,  NEW  YORK. 

This  harbor  consists  of  the  lower  part  of  the  Byram  River,  and  a  bay 
at  its  moath  opeoiug  into  Long  Island  Sonnd.  The  river  for  aboa(  1} 
miles  from  its  mouth  forms  the  boundary  line  between  the  States  of 
New  York  and  Gonuecticat.  It  was  formerly  navigable  to  within  a 
few  hundred  feet  of  the  bridge  at  Port  Chester,  a  little  more  than  a 
mile  above  the  mouth. 

Before  improvement  the  available  depth  up  to  the  wharves  wasabont 
1  foot  at  mean  low  water.    The  mean  rise  of  the  tide  is  7.4  feet. 

PROJECTS  FOR  IMPROVEMENT. 

A  survey  of  the  harbor  was  made  in  1871,  and  a  project  for  improve- 
ment based  on  it  was  submitted  and  adopted.  The  project  provided 
for  the  removal  of  two  rocks,  Sunken  Bock,  at  the  entrance  to  the  bay, 
with  5.7  feet  low-water  depth,  to  be  removed  to  11  feet,  and  Salt  Rock, 
about  1,000  feet  above  the  mouth  of  the  river,  partly  bare  at  low  water, 
to  be  removed  to  9  feet  depth  ;  it  also  provided  for  a  breakwater  400 
feet  long  at  Byram  Point     The  estimated  cost  was  as  follows : 

Sunken  Rock,  1,474.5  cubic  yards,  at  $40 ^.980 

Salt  Rock,  316.3  cubic  yards,  at  |40 12,66J 

Breakwater  at  Byram  Point 25,000 

ToUl 96,638 

Under  this  project  Salt  Bock  was  removed  in  1873.  Ko  farther  work 
was  done  until  1884,  when  a  survey  of  the  channel  was  made  under  the 
appropriation  of  August  2, 1882,  and  a  project  for  expending  the  foods 
available  in  1884  (alK)ut  $1G,000)  was  submitted  and  approv^.  It  pro- 
vided for  making  a  channel  from  60  to  100  feet  wide,  and  2^  feet  deep 
at  mean  low  water,  from  the  bay  to  the  vicinity  of  the  bridge  at  Port 
Chester.  This  modification  was  made  in  deference  to  the  wishes  of  the 
business  men  of  Port  Chester.  The  channel  was  completed  to  within 
150  feet  of  the  bridge  in  May,  1885.  In  1886  9,232  cubic  yards  of  sand 
and  gravel  were  dredged,  straightening  the  channel  and  removing 
small  lumps  and  irregularities. 

Under  the  appropriation  of  $5,000,  made  in  1888,  the  project  waa , 
modified  to  omit  the  removal  of  Sunken  Rock,  and  to  change  the  loca- 
tion of  the  proposed  breakwater,  making  it  extend  from  Sunken  Bock 
towards  the  shore.  Sunken  Bock  was  dangerous  only  because  it  waa 
submerged,  and  ws^  at  the  side  of  the  channel ;  the  channel  width  at 
the  rock  was  ample.  A  breakwater  with  the  end  on  the  rock  rising  some 
distance  above  high  water  would  s^^ve  as  a  beacon,  and  would  be  an 
aid  iutead  of  a  danger  to  navigation,  besides  afibrding  more  shelter 
than  the  originally  proposed  breakwater;  thus  it  would  take  the  place 
both  of  the  breakwater  and  of  the  removal  of  Sunken  Bock,  together 
estimated  to  cost  $83,980. 
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OPERATIONS  DUBlNa  THE  FISCAL  TEAR  ENI'INO  JUNE  30,  1890. 

The  available  funds  were  indufficient  to  continue  the  improvement 
and  no  work  was  done. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

Salt  Bock  has  been  removed. 

An  available  channel  2^  feet  deep  at  mean  low  water,  and  from  60  to 
100  feet  wide,  has  been  dredged  to  a  point  150  feet  beloW  the  bridge ; 
thence  to  the  bridge  the  width  is  25  feet.  In  front  of  the  wharves^ 
where  vessels  lie  aground  at  low  tide,  the  bottom  has  been  leveled  as 
nearly  as  practicable. 

Two  hundred  and  eighty-eight  linear  feet  of  the  breakwater  have 
been  built  with  the  top  5  feet  wide  and  1  foot  above  high  water,  and 
with  slopes  of  1  upon  1 ;  the  end  of  the  breakwater  resting  upon  Sunken 
Bock  was  built  to  5  feet  above  high  water,  to  serve  as  a  beacon. 

PROPOSED  OPERATIONS. 

With  future  appropriations  it  is  proposed  to  extend  the  breakwater 
to  high- water  mark  on  Byram  Point  and  to  maintain  the  channel  up 
the  river. 

The  estimated  cost  of  completion,  hitherto  reported  as  $G4,632,  is 
much  too  large  by  reason  of  substituting  the  breakwater  from  Sunken 
Bock  to  Byram  Point,  in  place  of  removing  the  rock.  A  recent  esti- 
mate shows  that  $25,000  will  be  sufficient  to  finish  the  breakwater  as 
now  designed  and  to  maintain  the  present  channel,  and  with  the  ap- 
proval of  the  Ohief  of  Engineers  this  sum  is  now  adopted  as  the  esti- 
mate for  completion  of  the  project. 

Appropriations  for  Port  Chester  Harbor  have  been  made  as  follows : 


Applioation. 


BemoTing  Salt  Rock 

Dredging  in  Bynun  RlTer  and  Bay 
Breakwater 


Total 


Date. 


Jnne  10, 1872 
Aug.  2,1882 
Ang.  11. 1888 


Arooant. 


112,000 

15.000 

5,000 


32,000 


Port  Chester  Harbor  is  in  the  collection  district  of  New  York.  The  nearest  light- 
honse  is  on  Great  Captain's  Island,  If  miles  east  of  the  month  of  the  harbor.  The 
nearest  work  of  defense  is  Fort  Schnyler,  at  Throg's  Neck,  about  15  miles  son  th west. 

Money  statement. 

Jaly  1,1889,  amount  available tl4*71 

July  1, 1890,  amonnt  expended  during  fiscal  year,  exolosiye  of  liabilities 
outstanding  July  1,  1889 .'. 3.50 

July  1,1890,  balance  ayailable li.'il 

Amount  appropriated  by  act  of  September  19,  1890 5.000.00 

AoCionnt  ayailable  for  fiscal  year  ending  June  30, 1891 5, 01 1 .  21 

(Amount  (estimated)  required  for  completion  of  existing  project 20,000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  JiineSO,  1892    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  aud  18b7. 
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COMMERCIAL  STATISTICS  FOR  THR  CALKNDAR  YEAR  1889. 

ArrivaU  and  departures, 
[Dnaght,  6  to  8|  feet.    ToniiAge,  25  to  800  tons.  ] 


X 

Kvmber. 

TOBU^ 

Stettmen 

Ml 
405 
715 

S8kM 

Sftlilng  TCMMelexx  .x  x^xiu....  a.»..      j.    x  ^^ .  

22.M 

Barzee^eto         ^^...^^^x..  ..                                                           

112,  IM 

Total 

1,721 

\m,m 

Ckirgote. 

« 

Tone. 

YahM. 

8bfpilientfl..-r.. .......... -r...-r... 

20,000 
125,000 

$791.  OM 

Receipt* - 

88S.«M 

Total 

145^000 

1,73S.M 

The  principal  articles  of  commerce  are  nXanafactared  goods,  coal,  iron,  boflding 
materials,  aod  general  merchandise. 

The  above  fignres  show  an  increase  in  tonnage  of  freights  since  1888  of  33,000  tooi. 

No  new  lines  of  transportation  have  been  establishedat  Port  Chester  Harbor  sinoe 
the  last  Annual  Report. 


D  15. 
IMPROVEMENT  OF  ECHO  HARBOR,  NEW  ROCHELLE,  NEW  YORK. 

Echo  Harbor  is  a  bay  on  the  north  shore  of  Long  Island  Sound,  dis- 
tant about  22  miles  by  water  from  the  Battery  at  New  York.  It  is  land- 
locked, except  toward  the  southeast,  and  has  a  good  anchorage.  Nearly 
all  of  the  water  transportation  of  the  town  of  New  B<x)helle  is  carried 
on  through  this  harbor. 

The  depth  in  the  bay  varies  from  6  to  15  feet  at  mean  low  water, 
though  the  low- water  channel  up  to  the  wharves  is  only  from  1  to  2  feet 
deep. 

The  mean  rise  of  tide  is  7.3  feet. 


PROJECT  FOR  nCPROVEHENT. 

A  survey  was  made  in  1875.  and  a  project  based  on  it  was  submitted 
Deceml>er  20,  1875,  and  subsequently  adopted,  providing  for  the  re- 
moval of  two  rocky  reefs  from  the  channel,  viz : 

(1)  Sheef>shead  Reef,  lying  midway  between  Echo  Island  and  Dock  Point, 

which  had  1.6  feet  of  water  upon  it  at  low  tide.  This  was  to  be  re- 
moved to  a  depth  of  9  feet  at  low  water,  which  required  the  excava- 
tion of  872.5  cubic  yards  of  rock,  costing #21,201.75 

(2)  Start  Rock,  which  projects  about  2  feet  above  low  water,  and  lay  in 

the  chanuel  120  feet  from  Beaufort  Point.  This  was  to  be  removed 
to  7  feet  .below  low  water,  requiring  the  excavation  of  370  cubic 

yards  of  rock,  costing '. 12, 672. 50 

Contingencies 5,081.13 

Total 38,965.38 
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A  depth  of  7  feet  over  Start  Eock  was  obtained  in  January,  1880,  and 
in  1881-1883,  506  cubic  yards  were  removed  from  the  southern  part  of 
Sheepahead  Beef,  making  9  feet  depth.  In  May,  1889,  a  p4)tition  of 
residents  of  New  Bochelle  was  submitted,  asking  that  the  money  then 
available  be  expended  in  dredging  up  to  the  wharves.  This  was  ap- 
proved by  the  Chief  of  Engineers. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING   JUNE  30,  1890. 

The  expenditure  of  the  available  funds  in  dredging  being  authorized, 
the  work  to  be  done  as  an  open-market  transaction,  a  dredging  plant, 
with  crew,  tow-boat,  and  scows,  was  hired  at  the  rate  of  $9.50  per  work- 
ing hour.  Work  was  begun  August  21  and  completed  October  25, 1889, 
the  plant  having  werked  two  hundred  and  eighty-eight  hours,  and  re- 
moved 9,122  cubic  yards  of  mud,  making  a  channel  4  feet  deep  at  mean 
low  water  and  40  feet  wide,  extending  from  deep  water  to  about  300 
feet  from  the  head  of  the  harbor,  a  total  length  of  about  1,050  feet.  The 
material  was  dumped  in  small  coves  north  of  Echo  Island,  at  request 
of  or  with  consent  of  owners  of  adjacent  shores,  who  proposed  filling 
up  the  coves.  The  plant  was  able  to  work  but  a  few  hours  each  tide  on 
account  of  the  shoal  water  both  in  the  channel  and  at  the  dumping- 
ground. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

Start  Bock  has  been  removed  to  7  feet  depth  at  mean  low  water,  and 
about  one-half  of  Sheepshead  Beef  has  been  removed  to  a  depth  of  9  feet 
at  mean  low  water. 

The  dredged  channel  is  as  abov6.  described,  no  other  dredging  than 
that  of  ^last  year  ever  having  been  idone  in  this  harbor  by  the  United 
States. ' 

PROPOSED  OPERATIONS. 

To  complete  the  project,  there  yet  remains  the  removal  of  the  rest  of' 
Sheepshead  Beef,  which  can  be  done  with  the  balance  of  the  original 
estimate  not  yet  appropriated,  $17,000,  provided  it  be  available  at  one 
time;  and  it  is  recommended  on  the  ground  of  economical  expenditure 
that  if  fprther  appropriations  be  made  for  removal  of  rocks  in  this  har- 
bor, not  less  than  the  estimated  sum  required  be  appropriated. 

Appropriations  for  improving  Echo  Harbor,  New  Bochelle,  N.  T., 
have  been  made  as  follows : 


ApplicaUon. 


Beuoral  of  start  Rock 

Do 

B«inoTsl  of  Sheepshead  Book. 

Do 

Dredging 


Total 


Date. 


Jane  18, 1878 
Mar.  3,1879 
Jnne  14, 1880 
Har.  3, 1881 
Ang.    2,1882 


Amoant. 


$10,000 
3.000 
3,000 
3,000 
3,000 


22,000 


Echo  Harbor  is  in  the  collection  district  of  New  York.  The  nearest  light-house  is 
on  ExecntioQ  Rock.  The  fortifioationa  ou  Tbrog's  Neck,  7  mile^  t^Q  tb9  we9tw»rd|  ar^ 
^e  near««t  works  of  defence. 
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Money  itateinent 

Joly  1, 1889)  amoant  available $3,043.97 

July  1,  1H90,  amount  expended  daring  fiscal  year,  exclusive  of  liabilitiea 

outeUnding  July  1,  1889 3,043.97 

{ Amount  (estimated)  required  for  completion  of  existing  project 17,000.00 
Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  Jane30yl892    17, 000.00 
Snbmirted  in  compliance  with  requirements  of  sections  2  of  river  and  ' 
liarbor  acts  of  lc66  and  1867. 


COMMERCIAL  STATISTICS. 

AirivaU  and  departwrea  of  veMets. 


8(«aro«ni 

}<iiiliug  voMel*. 
Cari;($«  etc 


TotAl 


Fre«Rht8  received • toM..         M^OM 

Estiiuated  valae $1,2MlO0O 

The  principal  articles  of  commerce  are  coal,  building  materials,  and  general  merchan- 
diHe.  The  New  Rochelle  Yacht  Club,  whicn  is  largely  int«)rested  in  the  removal  of 
rock  from  this  harbor  includes  about  40  vessels,  ranging  in  sise  from  60  tons  down« 
ward. 

The  above  figures  show  an  increase  in  tonnage  of  freights  of  29,000  tons  since  188& 
No  new  lines  of  transportation  have  been  estaulished  during  the  past  year. 


Di6. 

IMPROVEMENT  OF  NEW  ROCHELLE  HARBOR,  NEW  YORK. 

New  Eochelle  Harbor  is  situated  at  the  west  end  of  Long  Island 
Sound,  on  its  north  shore,  about  10  miles  west  of  the  boundary  between 
the  States  of  New  York  and  Connecticut;  it  lies  off  the  southerly  part 
of  the  town  of  New  Bochelle,  while  Echo  Harbor  is  off  the  northerly 
part.  The  harbor  itself  consists  of  rather  narrow  and  circuitoas  pas- 
sages between  several  rocky  islands  and  reefs,  which  shelter  it  from 
rough  weather.  The  original  depth  of  the  main  channel  in  this  harbor 
was  from  8  to  9  feet  at  mean  low  water ;  there  were  two  rocks  in  or  near 
the  channel- way  whose  removal  was  desired,  and  the  narrowness  of  the 
deep-water  channel  at  the  head  of  the  harbor  made  it  necessary  for 
steamers  to  back  out. 

Glen  Island,  a  popular  summer-day  resort  for  excursion  and  picnic 
parties  from  New  York  City,  lies  in  the  middle  of  this  harbor;  between 
the  harbor  and  Long  Island  Sound  lies  David's  Island,  one  of  the  prin- 
cipal recruiting  posts  for  the  Army. 

The  improvement  of  this  harbor  was  desired  chiefly  in  the  interest  of 
Olen  Island  as  a  summer  resort ;  no  harbor  improvement  seems  to  have 
been  needed  for  David's  Island,  and  the  commerce  by  water  for  New  ^ 

Boob^Ue  is  carri^  oa  almost  wholly  in  Scbo  Barbon 
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PROJEOTS  POR  DCPROVEMENT. 

A  sarvey  of  New  Bochelle  Harbor  was  ordered  by  the  act  approved 
.  Juue  14y  1880,  and  made  in  the  same  year.  In  the  report  of  this  sar- 
vey January  28, 1881,  a  project  for  improvement  was  6ubmitted,^con- 
templatiog  the  removal  of  Corning  Sock  to  12  feet  depth  at  mean  low 
water,  of  Bock  C  to  9  feetdeptb,  the  dredging  of  a  channel  100  feet  wide 
and  8  feet  deep  aroand  the  south  end  of  Glen  Island  to  connect  with 
the  channel  around  the  north  end  of  that  Island,  and  the  removal  of  a 
reef  that  obstructed  the  entrance  to  this  projected  channel,  the  whole 
being  estimated  to  cost  $40,825.  The  object  of  this  dredging  and  rock 
removal  was  to  allow  vessels  to  pass  around  the  island  instead  of  hav- 
ing to  turn  in  the  narrow  channel. 

In' 1881  the  channel  around  Glen  Island  was  dredged  100  feet  wide 
and  6  feet  deep,  and  work,  was  begun  under  a  contract  to  remove  the 
reef  at  the  channel  entrance  to  8  feet  depth.  The  contract  was  ex- 
tended;  and  in  1883  work  was  abandoned  by  the  contractor  while  parts 
of  the  rock  were  still  from  1  to  1^  feet  above  the  plane  of  removal  re- 
quired 

^  In  1883  Oorning  Bock  was  removed  to  12  feet  depth  by  hired  labor, 
at  a  cost  of  about  $34  per  cubic  yard. 

A  large  bowlder  was  removed  from  near  David's  Island  Wharf, 
and  10.6  cubic  yards  of  loose  rock  were  removed  from  the  reef  at  the 
entrance  to  the  dredged  channel,  making  a  depth  of  7.5  feet  there. 

An  examination  of  the  dredged  channel  and  the  rooks  at  the  entrance 
was  made  in  April,  1887.  By  this  examination  a  reef  was  discovered, 
not  shown  on  the  original  survey,  projecting  about  40  feet  into  the  pro- 
posed channel,  with  a  least  depth  of  6  feet ;  also  a  rock  known  as  Bock 
B,  projecting  about  10  feet  into  the  proposed  channel,  with  a  least  depth 
of  2.9  feet.  Authority  was  obtained  under  date  of  April  30, 1S87,  to 
complete  the  removal  of  the  rocks  at  the  entrance  by  hired  labor,  and 
to  deepen  the  dredged  channel  to  8  feet  depth  at  mean  low  water  by 
contract. 

The  removal  of  the  rock  was  completed  in  1888,  making  8  feet  depth 
at  mean  low  water  upon  Bock  B^  and  a  depth  of  7^  feet  or  over  upon  the 
above-mentioned  reef. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JtJNE  30,  1890. 

Autliority  was  received  to  expend  the  available  funds  in  dredging, 
under  open-market  transaction,  and  an  arrangement  was  made  for  do- 
ing the  work  at  the  rate  of  20  cents  per  cubic  yard,  material  to  be  deiH)S- 
ited  in  deep  water  in  Long  Island  Sound  east  of  Eaton's  Neck.  Work 
was  begun  January  10, 1890,  and  completed  March  3, 1890, 40,700  cubic 
yards  of  mud  being  removed  from  the  channel  south  of  Glen  Island, 
making  the  depth  8  feet  at  mean  low  water  where  it  had  been  from  0  to 
6  feet;  width  of  dredged  channel  100  feet ;  length  about  1,600  feet. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

Goming  Bock  has  been  removed  to  12  feet  depth,  and  the  reef  at  the 
south  entrance  to  channel  around  Glen  Island  has  been  removed  to 
make  a  channel  100  feet  wide  and  fully*  7^  feet  depth;  the  rest  of  the 
channel  around  Gleu  Islaud  Islaod  19  8  feet  deep  and  100  feet  wide  or 
over. 
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PROPOSED  OPERATIONS. 

4 

The  project  for  improvement  is  practically  completed,  except  the  re< 
moval  of  Rock  O;  this  does  not  now  appear  to  be  necessary,  therefore 
no  farther  work  is  now  proposed. 

Appropriations  for  the  improvement  of  New  Bochelle  Harbor  have 
been  made  as  follows : 


Applioatlon. 


DredgiDg  and  partUI  remoral  of  rook  at  mouth  of  Olen  Island  Chuuiel. 
Removing  Ooralng  Book  and  dredging 


Total 


Data. 


Iffar.    3. 1881 
Aug.    2.1882 


lft.Ofll 


SS^MQ 


New  Rochelle  Harbor  is  in  the  coUeotion  district  of  New  York.  The  nearest  light< 
hoase  is  on  Ezeoation  Rook.  The  fortifications  at  Tbrog's  Neck,  7  milea  west,  are  the 
nearest  works  of  defense. 

Money  statetntnL 

July  1, 1889,  amonnt  available $9,026.70 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities  g 

outstanding  July  1,  1889 8,806.77  ' 


Joly  1, 1890,  balance  available, 


819.93 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  TKAK  1689. 

ArrivaU  and  departures  of  veseels. 


Steamers . . . 
Bargee,  etc 

Total. 


Number. 


1. 


Tenoage^ 


1,007.000 
26^400 


t4»i;400 


Draught  of  vessels  entering  New  Rochelle  Harbor,  5^  to  11  feet ;  tonnage,  275  to  640 
tons. 

Cargoes  received,  5,000  tons ;  estimated  value,  $125,000.  No  freight  is  shipped  from 
this  harbor. 

Number  of  passengers  transported  to  and  from  this  harbor  during  1889 : 

By  steamers 750,000 

By  barges •- 212,000 

Total.^ 96sS,000 

The  above  statement  shows  5,850  tons  freight  less  than  the  statement  submitted  for 
the  previous  year,  but  an  increase  of  about  250,000  in  the  number  of  passengers  car- 
ried. 

No  new  lines  of  transportation  were  established  during  the  past  year. 


D  17. 

IMPROVEMENT  OP  EAST  CHESTER  CREEK,  NEW  YORK. 

East  Chester  Creek,  called  also  HatchiDSon's  Biver,  is  a  small  stream 
which,  as  a  tidal  inlet  for  the  last  4  miles  of  its  coarse,  traverses  marshes 
of  one-qnarter  to  1  mile  in  width,  and  empties  into  East  Chester  or 
^elliam  Ba^^  a  lar^e  bay  ou  tl^e  pprtlxwest  ^oj^^  s)(  l^ug  Island  Sound| 
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just  e-Mt  of  Throg's  Neck,  aud  20  miles  by  water  from  the  Battery,  Kew 
York  City.  The  width  of  the  creek  varies  from  25  feet  to  a  half  mile  at 
high  water,  bat  the  channel  is  narrow  everywhere. 

Pelbam  Bridge,  a  highway  bridge,  crosses  the  creek  near  its  mouth. 
A  short  distance  above  is  the  bridge  and  trestle  of  the  Harlem  Kiver 
branch  of  the  New  York,  New  Haven  and  Hartford  Railroad,  and  about 
2;^  miles  above  its  mouth.at  Lockwood's  the  stream  is  crossed  by  the 
Boston  road.    All  three  bridges  are  draw-bridges. 

The  mean  rise  of  tide  at  the  mouth  of  the  creek  is  7, 1. 

For  half  a  mile  up  the  creek  there  was  originally  a  channel  from  3  to 
9  feet  deep  at  low  tide,  but  the  depth  decreased  farther  up,  and  at 
Town  Dock,  the  principal  landing,  about  1^  miles  from  the  mouth,  the 
available  depth  at  high  water  was  only  about  equal  to  the  rise  of  the 
tide.  Above  Town  Dock  the  stream  was  narrow  and  crooked  and  the 
dei)th  about  the  same. 

The  commerce  at  Town  Dock  was  principally. in  coal  and  building 
materials  tor  the  villages  of  East  Chester  and  Mount  Vernon ;  the  latter 
is  a  rapidly  growing  place,  with  a  present  population  of  about  11,000. 
The  main  part  of  the  village  is  about  2  miles  from  Town  Dock.  It  is 
understood  to  be  mainly  for  the  benefit  of  prospective  Mount  Vernon 
commerce  that  the  improvement  of  East  Chester  Creek  is  desired. 

PROJECTS  FOB  IMPROVEMENT. 

In  1871  a  survey  of  East  Chester  Creek  was  ordered  by  Congress ;  it 
was  made  in  the  same  year,  and  in  the  report,  dated  January  19, 1872, 
and  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1872, 
page  812,  three  plans  of  improvement  were  outlined,  viz : 

For  making  aud  maintaining,  by  means  of  a  tidal  basin  and  system 
of  dikes,  a  channel  9  feet  deep  at  mean  low  water,  estimated  to  cost 
$1,646,000. 

For  making  and  maintaining  in  the  same  way  a  channel  of  11  feet 
deep  at  mean  high  water  (about4  feet  deep  at  low  water),  estimated  to 
cof^t  $731,000. 

For  securing  7  feet  depth  of  slackwater  navigation  by  means  of  a 
lock  above  Goose  Island  (about  half  a  mile  from  the  mouth  of  the 
creek),  estimated  to  cost  $300,000. 

Norecommendation  as  to  the  worthiness  of  improvement  accompanied 
these  estimates.  March  25, 1872,  the  House  of  Representatives  passed 
a  resolution  inquiring  the  cost  of  removing  obstruQ^i^ons  between  tide 
gauges  No.  1  and  No.  2,  so  as  ''  to  aiford  the  same  depth  of  water  above 
station  No.  1  as  now  prevails  below  it.''  In  reply  to  this  resolution  a 
report  was  submitted  April  3,  1872  (see  Annual  Lieport  of  the  Chief  of 
Engineers  for  1872,  page  814),  containing  the  following  estimates : 

BaBin,  purchase  of  site,  lb  acres,  at  $150 $*2,700 

Exoavation  to  level  of  mean  low  water,  200,000  cable  yards,  at  40  cents 80, 000 

Kxcavatioii  of  cut,  60,000  cobic  yards,  at40ceuts 24,000 

DikiDf^and  revetting  banks  of  cat 12,000 

Eogineering  and oontingenoies 17,805 

Total 136,506 

This  plan  contemplated  (as  appears  from  maps  on  file)  straightening 
the  channel  at  Lockwood's,  and  as  it  was  necessary  in  any  case  to 
replace  the  old  arch  bridge  of  the  Boston  road  by  a  draw-bridge,  to 
change  the  location  of  such  bridge  to  a  point  about  700  feet  eastward,  so 
as  to  give  a  straighter  and  cheaper  channel  for  the  stream. 

In  1873  $25,000  was  appropriated  for  improving  East  Chester  Creek. 
£1(0  90 i2 
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It  Tras  designed  to  expend  it  in  accordance  with  the  above  estimateB, 
which  were  then  considered  an  adopted  project,  bat  no  means  had  been 
provided  for  acquiring  the  land  needed  for  the  proposed  cat  at  Lock- 
wood's,  so  no  work  was  done  at  that  time. 

In  1875  it  became  apparent  that  the  proposed  change  of  location  of 
the  draw-bridge  at  Lockwood's  could  not  be  made.  The  old  bridge  lay 
on  the  boundary  between  the  towns  of  Ea«t  Chester  and  Pelham,  and 
was  supported  by  the  towns  jointly.  Under  the  proposed  change  of 
location  the  new  bridge  would  lie  within  the  town  of  Pelham,  which 
town  would  then  have  to  support  it ;  therefore  the  town  of  Pelham 
would  not  consent  to  the  change,  and  the  old  bridge  was  replaced  by  an 
iron  draw- bridge  in  the  same  location.  The  proposed  location  of  the 
cut  had,  therefore,  to  be  altered,  to  bring  it  to  the  drawbridge.  This 
necessitated  excavating  a  considerable  amount  of  rock  at  an  increase 
of  cost  of  $10,000.  (See  (General  Newton's  letter  to  the  Chief  of  Engi- 
neers, September  24, 1875.) 

In  1875,  $12,000  more  was  appropriated  for  this  improvement,  but  it 
was  not  until  1877  that  a  commission,  appointed  by  the  State  of  "Sew 
York,  finally  obtained  the  land  for  the  proposed  cut.  After  this  right 
of  way  was  secured,  in  1877,  a  contract  was  entered  into  for  making  a 
cut  9  feet  deep  at  mean  high  water  (2  feet  at  low  water),  with  a  width 
of  100  feet  at  high  water  level;  this  contract  included  about  3,149  cubic 
yards  of  rock  excavation,  1,210  linear  feet  of  pile  dike,  and  140  linear 
feet  of  crib  dike.  It  was  completed  in  1878,  and  in  that  year  and  1879, 
under  an  appropriation  of  $10,000,  made  June  18, 1878,  dredging  was 
done  by  hired  labor,  removing  a  shoal  of  bowlders  just  outside  of  Pelham 
Bridge,  and  making  a  channel  about  125  feet  wide  and  9  feet  deep  at 
high  water  on  the  west  side  of  Goose  Island,  being  an  extension  of  the 
original  project. 

In  1879,  $3,500  was  appropriated  for  continuing  the  improvement,  and 
$3,500  more  in  1880;  these  appropriations  were  not  expended  until 
1884. 

In  the  Annual  Beport  for  1879  it  was  stated,  as  necessary  to  complete 
the  improvement  from  Pelham  Bridge  to  Lockwood's,  ^^  to  oonstract 
dikes  from  the  lower  end  of  the  cut  to  Goose  Island,  a  distance  of  5,800 
feet."    In  1880,  these  dikes  were  estimated  to  cost  $40,000. 

The  appropriations  made  were  not  large  enough  to  warrant  beginning 
the  cut  above  Lockwood's,  or  the  above-mentioned  dikes,  and  these 
proposed  works  were  apparently  abandoned  for  the  time  being  In  1881 
General  Newton,  IT.  S.  Engineers,  then  in  charge,  reported  that,  '^far- 
therinore,  until  it  is  proved  that  a  depth  of  9  or  10  feet  •  •  •  can 
not  be  maintained  under  the  scale  of  improvement  already  completed, 
it  will  be  unnecessary  to  inaugurate  new  works.  The  amount  of  funds 
available,  $7,372.14,  will  be  quite  sufficient  for  the  present  wants  of  the 

This  money  was  expended  in  1884  in  dredging  just  below  Town  Dock, 
a  work  not  included  in  the  original  estimate. 

August  5, 1 886,  $10,000  were  appropriated  for  this  improvement,  which 
was  mostly  expended  in  1888  and  1889,  in  dredging  between  Town 
Dock  and  Lockwood's  to  remove  shoals  from  the  previously  dredged 
channel. 

In  1887,  an  estimate  was  made  of  the  cost  of  the  several  proposed  ex- 
tensions of  project,  from  which  it  appears  that  $84,600  have  been  either 
expended  or  estimated  for  works  not  included  in  the  first  estimate,  and 
that  estimate  therefore  should  be  increased  to  $221,000,  if  it  is  proposed 
to  carry  out  the  original  plan  with  these  extensions. 
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It  was  proposed  to  expend  the  appropriation  of  $5,000,  made  August 
11, 1888,  in  dredging  a  cut  above  Lockwood's,  and  in  January,  1889,  the 
line  of  cat  was  staked  out,  and  a  description  given  to  the  State  com- 
missioners for  securing  right  of  way.  They  were  asked  to  obtaib  per- 
mission to  deposit  the  material  on  the  marsh  lauds  adjacent  to  the  cut, 
which  could  be  done  cheaply  as  compared  with  the  cost  of  carrying  it  out 
into  Long  Island  Sound.  The  commissioners  reported  that  this  consent 
could  not  be  obtained,  and  as  the  available  funds  were  not  sufficient  to 
begin  work  under  any  other  plan  for  dispelling  of  dredged  materials, 
work  was  postponed  until  larger  appropriations  should  be  made. 

OPERATIONS  DURING  THE  FISCAL  TEAR   ENDING  JUNE  30,  1890. 

It  was  found  impracticable  to  arrange  for  disposing  of  dredged  mate- 
rials economically,  therefore  no  work  was  done. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

There  is  a  channel  not  less  than  9  feet  deep  at  mean  high  water  (2  feet 
at  low  water)  from  the  bay  up  to  Lock  wood's,  being  about  100  feet  wide 
to  a  point  1,(K)0  feet  above  Town  Dock,  thence  to  Lock  wood's,  from  50 
to  75  feet  wide.  The  dikes  on  the  east  side  of  the  channel  below  Lock- 
wood's  are  in  fair  condition. 

The  cut  above  Lockwood's  has  not  been  begun. 

PROPOSED  OPERATIONS. 

The  proposed  dikes  below  Town  Dock  do  not  seem  to  be  necessary  at 
present  as  a  means  of  improving  or  maintaining  the  channel,  and  possi- 
bly they  may  be  altogether  dispensed  with. 

The  completion  of  the  project  requires  the  excavation  of  a  channel 
100  feet  wide  and  9  feet  deep  at  mean  high  water,  up  to  tide  gauge  No.  1, 
a  distance  of  about  3,000  feet  through  marsh  lauds,  and  not  closely  fol- 
lowing the  windings  of  the  stream.  The  cost  of  towing  dredged  mate- 
rials from  this  locality  to  the  authorized  dumping-ground  is  so  great  that 
very  little  can  be  accomplished  with  the  available  funds,  unless  arrange- 
ments can  be  made  to  deposit  the  material  to  be  excavated  upon  the 
banks.  It  has  been  impossible  so  far  to  obtain  the  consent  of  the  prop- 
erty owners  to  this.  Unless  this  is  done,  and  larger  appropriations  for 
the  improvement  are  made  than  have  been  heretofore,  it  will  be  useless 
to  continue  it.  At  least  $25,000  should  be  available,  to  commence  this 
part  of  the  work  advantageously  and  economically. 

Unless  it  is  considered  advisable  to  extend  the  improvement  above 
Lockwood's  no  additional  funds  are  needed.  There  is  at  present  no 
navigation  above  this  point,  and  it  is  problematical  whether  there  will 
be  to  any  great  extent  should  the  proposed  improvement  be  made. 

Appropriations  for  improving  East  Chester  Greek  have  been  made  as 
follows : 


Application. 


CattfaigihToaKhmanh  and  rock,  and  diking  (in  1877) 

Drcdgmg  under  Boston  Road  Bridee  and  at  Goose  Island 

Dredging  near  Lockwood's,  Goose  Island,  and  Pelhara  Bridge 

Dredging  40  to  M  feet  wide  from  Pell  Point  to  Town  Bock | 

Dndging  above  Town  Dock  (not  wholly  expended) 

Not  yet  expended 


Tetal 


Mar. 
Mar. 
Jnne 
Mar. 
June 
Aug. 
Ang, 


3.1873 

3.1875 
18.1878 

3,1879 
U, 1880 

5,1886 
11.1888 


Amoont. 


$25,000 

12,000 

10,000 

3,500 

3.500 

10.000 

5,000 

09,000 
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East  Chester  Creek  is  in  the  collection  district  of  New  York. 

The  nearest  light-house  is  on  the  '*  Stepping  Stones/'  3  miles  aontheast  of  the 
iiioath  of  the  creek.  The  nearest  work  of  clefense  is  Fort  Sohnyler,  Thiog's  Neck, 
about  3i  miles  south. 

Money  statement 

July  1,  1889,  amonnt  available $7,163.06 

Jiilv  1,  1890,  amonnt  expended  during  fiscal  year,  exolusive  of  liabilities 
outstanding  July  1, 1889 ^LOS 

July  1, 1890,  balance  available 7,141.03 

i  Amouut  (estimated)  required  for  completion  of  existing  project 152, 100. 00 

V  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  18G7. 


COMMERCIAL  STATISTICS  FOB  THE  CALENDAB  TSAR  1889. 

Vessels  arriving  and  departing. 

Schooners 6 

Sloops 5 

Barges,  scows,  and  canal-boats Gi 

Vessels,  kind  not  stated 15 

Total 88 

Freights  received  {estimated). 

Coal - , tons..    6,145 

Lumber  and  building  materials do  ..    5,200 

Ice do...        300 


* 


Total 10,6^ 

No  alatiHtics  for  1888  were  received.  The  above  fienres  show  a  decrease  from  the 
estimates  reported  for  the  calendar  year  of  1886  of  5,465  tons. 

No  new  lines  of  transportation  have  been  established  at  East  Chestei'  Creek  since 
July  1,  1889. 


Di8, 

IMPROVEMENT  OF  GREENPORT  HARBOR,  NEW  YORK. 

This  harbor  is  a  roadstead  near  the  east  end  of  the  north  fork  of  Long 
Island,  lying  between  the  north  fork  on  the  northwest  and  north  and 
Shelter  Island  on  the  southeast  and  south.  The  anchorage  ground  is 
exposed  to  storms  from  the  northeast  iind  east. 

A  sand- spit,  called  Joshua's  Point,  formerly  protected  the  little  bay 
at  Greenport  from  easterly  storms,  but  in  the  few  years  prior  to  1883 
this  had  worn  away  rapidly,  and  the  sand  had  been  carried  into  the  bay. 

The  mean  rise  of  tide  is  2.4  feet. 

PROJECT  FOR  IMPROVEMENT. 

In  1881  a  survey  was  made,  and,  with  the  report,  a  plan  and  estimates 
based  upon  the  survey  were  submitted  and  subsequently  adopted  for  a 
breakwater  extending  southeasterly  from  Joshua's  Point.  This  project 
consisted  of  a  riprap  breakwater  about  1,700  feet  long,  extending  from 
high- water  mark  to  the  18-foot  curve,  to  be  built  3  feet  above  mean  high- 
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water  level,  witb  a  top  width  of  5  feet  and  side  slopes  of  I  on  1,  to  con- 
tain about  23^000  tons  of  stone.    Its  estimated  cost  was  $46,000. 

Work  under  this  project  was  began  in  1883,  and  up  to  July  1, 1880, 
17,186  tons  of  riprap  had  been  placed  in  the  breakwater,  making  its 
total  length  1,535  ieet. 

OPBBATIONS  DUBINa  THE  FISCAL  TEAR  ENDING  JUNE. 30,  1890. 

At  the  beginning  of  the  year  work  was  in  progress  under  a  contract 
dated  January  19, 1889,  with  William  H.  Molthrop  &  Co.,  of  Oale's 
Ferry,  Conn.,  for  delivering  riprap  and  extending  the  breakwater,  at 
the  rate  of  $1.23  per  gross  ton  of  riprap.  The  contract  was  completed 
Jtfly  10, 1889.  During  the  month  of  July  1,011  tons  of  riprap  were 
delivered,  and  the  breakwater  was  extended  35  linear  feet.  The  total 
amount  of  riprap  delivered  under  this  contract  was  3,421  tons  and  the 
total  length  of  breakwater  built  was  133  feet>. 

PRESENT  CONDITION  OP  IMPROVEMENT. 

The  breakwater  is  now  1,570  feet  long  and  contains  18,196  tons  of 
riprap ;  it  is  in  fair  condition.  Ko  material  changes  of  depth  in  the 
harbor  have  occurred  since  the  survey  of  1881. 

PROPOSED  OPERATIONS. 

With  future  appropriations  the  breakwater  will  be  completed  as  pro- 
jected to  the  18foot  curve.  Thirty  thousand  dollars  have  been  appro- 
priated for  this  work;  the  remainder  of  the  estimate,  $16,000,  could  be 
profitably  expended  in  one  year  in  completing  the  breakwater. 

Appropriations  for  improving  Greenport  Harbor  have  been  made  as 
follows  : 


Application. 


Sarrey 

Expended  on  breakwater. 

Do 

Do 

Do 


Total 


Mar.  3,1881 
Aug.  9,1882 
July  5.1884 
Ang.  5.1886 
Aug.  11, 1888 


Amoniit. 


$500 

10,  OUO 

10.000 

5,000 

5.000 


30.500 


Greenport  is  ft  port  of  deliyery  in  the  collection  district  of  Sag  Harbor.  The  near- 
est light-honse  is  on  Long  Beach  Point,  3  miles  to  the  eastward.  The  nearest  work  of 
defense  is  Fort  Trambnll,  New  London  Harbor,  Connecticnt,  21  miles  distant  in  a 
straight  line. 

Manen  statement 

July  1,1889,  amonnt  available $131.23 

July  1, 1890,  amonnt  expended  during  ^scal  year,  exolnsive  of  liabilities 
outstanding  Jnly  1,  1889 131.23 

Amount  appropriated  by;  act  of  September  19,  1890 5,000.00 

{Amount  (estimated)  required  for  completion  of  existing  project 11, 000. 00 
Amonnt  that  can  be  i>rofitably  expended  in  fiscal  year  ending  June  30, 1892 .     11, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


• 
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Ahatract  of  contract  for  improving  Greenport  Harbor,  New  York,  in  force  during  ikeji»eel 

year  ending  June  30,  1890. 


Contractor. 


Wm.  H.  Molthrop  &  Co.,(}ftle'* 

Ferry,  Conn. 


Date 
of  contract 


Jan.  19,  .1889 


Subject  of  oontraot. 


Dellrering  riprap 
granite  and  con* 
■tmction  of  Weak- 
water. 


Prioeperton. 


$L23 


Contract  oooplcleil 
July  10. 18S». 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  TEAR  1889. 

Arrivals  and  departures  ofveaeeU. 

• 

Steamers 2,000 

Sailing  vessels 630 

Barges,  etc ., ^ 

Freight  carried  by  above  veeaeU  {estimated) tons..  20,700 

Draught feet..  6  to  12 

Tonnage , tons..  5Oto500 

Number  of  vessels  entering  harbor  for  refuge  (esti mated) 100 

The  above  statement  shows  a  decrease  in  the  amount  of  freight  carried  since  1886 
(the  last  statement  received)  of  22,870  tons.  It  is  belioTed  that  tbis  does  not  reprs* 
sent  so  much  actual  decrease ;  the  difference  is  probably  chiefly  due  to  errors  in  the 
data,  which,  however,  are  the  best  obtainable.  No  new  lines  of  transportation  were 
established  at  this  harbor  during  the  past  year. 


D  ig, 

IMPROVEMENT  OP  GLEN  COVE  HARBOR.  NEW  YORK. 

Glen  Gove  Harbor  is  a  small  estuary,  or  creek,  openiDg  iuto  the  east 
side  of  Hempstead  Bay,  Long  Island,  about  l^miles  from  Long  Island 
Sound  and  about  25  miles  by  water  from  the  battery,  New  York  Gity. 
The  channel  in  the  creek  is  about  2  feet  deep  at  mean  low  water,  and  a 
bar  at  the  entrance  has  a  foot  less  depth.  Vessels  entering  Glen  Gove 
Harbor  have  to  wait  for  high  tide,  anchoring  in  Hempstead  Bay,  where 
they  are  exposed  to  storms  from  the  north  and  northwest.  When  such 
storms  are  heavy  it  is  impossible  to  tow  over  the  bar,  and  from  tbis 
cause  vessels  have  been  obliged  to  remain  in  the  bay  for  three  or  four 
days  exposed  to  heavy  seas. 

The  mean  rise  of  tide  in  this  harbor  is  7.7  feet. 


PROJECT  FOR  IMPROVEMENT. 

The  act  of  Gongress  approved  August  5, 1886,  provided  for  a  survey 
or  examination  of  Glen  Gove  Harbor.  A  preliminary  examination  was 
all  that  was  deemed  necessary,  and  upon  tbis,  with  assistance  of  United 
States  Goast  Survey  charts  recently  published,  a  report  with  estimates 
of  cost  of  improvement  was  presented,  dated  December  7, 1886,  aud 
printed  in  the  annual  report  of  the  Ghief  of  Engineers  for  1887,  Part  I, 
page  G45. 

The  plan  of  improvement  described  in  this  report  contemplated  a 
breakwater  about  2,500  feet  long,  and  extending  in  a  general  westerly 
direction  from  Mosquito  Point,  on  the  east  side  of  Hempstead  Bay,  and 
north  of  the  entrance  to  Glen  Gove  Inlet ;  the  breakwater  to  be  built 
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of  riprap,  the  top  to  be  5  feet  wide  and  3  feet  above  high  water,  with 
side  slopes  of  1  apon  1,  at  an  estimated  cost  as  follows : 

136,000  tODS  of  riprap,  at  11.35  per  ton $183,600 

Contingenoiesy  10  per  cent 18,360 

Total 201,960 

This  project  was  adapted  in  18S8,  an  appropriation  being  made  by 
Congress  for  beginning  the  work,  and  the  location  of  the  shore  end  of 
the  breakwater  was  definitely  fixed,  to  be  at  the  northwest  corner  of  the 
Glen  Oove  Dock,  and  its  conrse  to  be  west-southwesterly  towards  Mott's 
Point. 

OPERATIONS  DUBIIia  THE  FISCAL  YEAB  ENDING  JUNE  30,  1890. 

The  contract  which  was  in  progress  at  the  beginning  of  the  fiscal 
year  was  completed  January  29,  1890 ;  8,284  tons  of  riprap  were  de- 
livered and  350  linear  feet  of  breakwater  were  bnilt,  making  the  totals 
under  the  contract  12,500  tons  riprap  and  570  linear  feet  of  breakwater. 

By  authority  of  the  Chief  of  Eogiueers,  after  the  completion  of  the 
contract,  stoue  was  purchased  in  open  market  at  the  price  of  contract 
work,  and  the  breakwater  was  further  extended  195  feet,  7,336  tons  of 
stoue  being  purchased.  This  work  began  January  29, 1890,  and  ter- 
minated May  6, 1890,  when  the  available  funds  were  exhausted. 

lu  order  to  build  a  greater  length  of  breakwater  with  the  money 
available,  and  so  to  secure  some  effective  shelter  at  once,  the  work  was 
not  built  up  to  its  full  dimensions ;  it  was  made  only  3  feet  wide  on  top 
and  1  foot  above  high  water.  It  may  ultimately  require  enlarging  to 
the  dimensions  given  in  the  project. 

PRESENT  CONDITION  OP  IMPROVEMENT. 

The  breakwater  is  now  765  feet  long  and  3  feet  wide  on  top,  rising  to 
1  foot  above  high  water;  it  contains  19,836  tons  of  riprap.  It  is  in 
good  condition. 

PROPOSED  OPERATIONS. 

With  future  appropriations  it  is  proposed  to  extend  the  breakwater 
and  to  enlarge  it  to  the  cross-section  provided  for  in  the  project,  if  nec- 
essary. Fifty  thousand  dollars  can  be  profitably  expended  for  this 
purpose  during  the  next  fiscal  year. 

The  only  appropriation  for  improving  Glen  Cove  Harbor  is  the  one 
of  $20,000,  made  August  11, 1888,  and  expended  as  above  described. 

Glen  Cove  Harbor  is  in  the  collection  district  of  New  York.  The  nearest  light- 
house is  on  Sand's  Point,  about  4  miles  west.  Fort  Schuyler,  N^w  York  Harbor,  is 
the  nearest  work  of  defense. 

Money  statement 

July  1,1889,  amount  available ^ $8,118.14 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outetandiug  July  1,  1889 8,008.52 

July  1,  1890,  balance  available 1(59.62 

Amount  appropriated  by  act  of  September  19,  1890 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 15, 109. 62 

(Amount  (estimated)  required  for  completion  of  existing  project 166, 960. 00 
Amount  that  can  be  profitably  expended  i  n  fiscal  year  end  Ing  June  30, 1892    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  rivec  and 
harbor  acts  of  1866  and  1867. 
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Jbatract  ofoonlractfor  iwproinng  GUtt  Cove  Harbor ,  New  Tarkf  in  force  during  the  jieeoi 

year  ending  June  30,  1890. 


Nune  and  addreia  of 
eoDtrftotora. 


Brown  it  Floming,  New  York 
City. 


Date  of 
contract 


Mar.  90, 188B 


Sabject  of  oontract 


DeliTory  of  riprap 
ud  conetmotloii  of 
breakwater. 


Piieepertop 
for  rfprap. 


$0.8S 


Contnieteoiiipletci 
Jan.  28^1800. 


COMMERCIiLL  8TATI8TICS  FOR  THK  CALENDAR  TSAR  18B9. 

ArrieaU  and  departmree  ofveeseU, 
(Draagbt  from  H  ^  7|  feet.    Tonnage  flrom  48  to  330  tone.] 


Regiateced 
tonnage. 


Steamers 

Sailing  vessels 
Barges,  etc 

ToUl ... 


240.1 
00.473 
IS,  ON 


Cargoee, 


Freight  received 
Freight  shipped 

Total 


ValM. 


$2;  227. 081 
3,700,548 

0^026^500 


In  the  colamns  of  arriyals  and  departures  and  of  registered  tonnage  no  account  is 
taken  of  steam-tugs  entering  or  leaving  the  harbor,  or  of  steam-yachts  or  fishing  tsb- 
sels. 

These  figures  show  an  increase  over  freights  carried  in  1888  of  1.3,564  tons ;  they 
are  obtained  from  records  and  are  believed  to  be  correct. 

No  new  lines  of  transportation  were  established  in  this  harbor  daring  the  past  year. 


D  ao. 

IMPROVEMENT  OP  PLUSHING  BAY,  NEW  YORK. 

Flashing  Bay  is  on  the  north  shore  of  Long  Island,  about  14,  miles 
by  water  from. the  Battery,  New  York  City.  The  town  of  Flashing  is 
on  the  east  bank  of  Flashing  Creek,  just  above  the  head  of  the  bay. 
The  bay  is  about  1  mile  wide,  and  2  miles  long ;  the  bottom  is  of  soft 
mad,  nearly  level,  the  depth  in  the  original  channel  being  not  mnch 
greater  than  elsewhere.  In  1861  a  depth  of  5  feet  at  low  water  was  re- 
ported in  the  channel  leading  up  to  Flashing ;  at  the  beginning  of  the 
improvement  by  the  United  States,  the  depth  there  was  but  3.9  feet. 

The  mean  rise  of  tide  is  7.1  feet. 

PROJECT  FOR  IMPROVEMENT. 

A  survey  of  Flashing  Bay  was  made  in  1878,  and  a  project  for  im- 
provement based  upon  the  survey  was  proposed  and  adopted.    This 
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project  provided  for  constnicting  two  dikes;  the  first  to  extend  north- 
erly from  near  the  head  for  south  end)  of  the  bay  along  the  west  side 
of  the  channel,  then  benuing,  to  continue  westward  to  Herrick's  Point 
at  the  west  side  of  the  mouth  of  the  bay^  thns  forming  a  large  tidal  basin 
which  should  fill  and  discharge  through  the  main  channel ;  the  second, 
to  start  from  a  point  near  the  middle  of  the  east  shore  and  extend  north- 
wardly to  the  6-foot  curve,  confining  the  channel ;  it  also  provided  for 
dredging  to  make  and  maintain  a  channel  6  feet  deep  at  mean  low 
water.    The  estimated  cost  of  this  work  was  as  follows : 

ConstraotiDg  4,400  liDoar  feet  of  pile-dike,  at  flO  per  foot $44, 000 

Coostructing  7,800  linear  feet  of  pile-dike,  at  |9  per  foot .' 70, 200 

CottstractiDg  900  linear  feet  of  pile-dike,  at  $7.50  per  foot 6, 750 

CoDBtnieting  3, 600  linear  feet  of  single  piling,  at  |3.70  per  foot 13, 320 

Far  83,000  cubio  yards  of  dredging,  at  20  cents  per  cabio  yard 16, 600 

Contingencies 22.630 

Total , 173,500 

All  the  timber  work  of  the  dikes  was  to  be  creosoted. 

The  first  appropriation  was  expended  in  building  3,057  linear  feet  of 
pile-dike  on  the  west  side  of  the  channel,  extending  northward  from 
near  the  head  of  the  bay.  Subsequent  appropriations  until  1888  were 
expended  in  dredging  to  make  and  maintain  the  required  channel  depth, 
it  being  found  necessary  to  dredge  repeatedly  in  the  same  places ;  the 
total  amount  of  material  dredged  in  this  period  was  about  235^000  cubic 
yards. 

In  September,  1888,  a  modification  of  the  original  project  was  ap- 
proved, which  provided  for  ^<  extending  the  dike  northward  and  towards 
the  west  side  of  the  channel  at  College  Point,  and  for  dredging,  omit- 
ting the  dikes  running  westerly  to  Herrick's  Point,  and  the  single  row 
of  piles  on  the  east  side." 

OPEBATIONS  BUBING  THB  PISOAL  YEAB  ENDING  JX7NE  30,  1890. 


/ 


The  dike  has  been  extended  1,606  linear  feet,  and  partly  filled  with 
stone;  15,063  cubic  yards  have  been  dredged  from  the  channel,  restor- 
ing its  width  of  about  100  feet  and  depth  of  6  feet  at  mean  low  water. 

PRESENT  OONDITION  OF  IMPBOyEMENT. 

The  part  of  the  dike  built  in  1880  to  high- water  level  has  settled  from 
a  few  inches  to  a  foot;  the  part  bulit  in  1889  to  1  foot  above  high- 
water  level  is  not  yet  completely  filled  with  stone. 

The  channel  in  the  bay,  which  has  been  dredged  several  successive 
times,  has  now  the  required  depth  of  6  feet  at  mean  low  water  with 
rather  less  than  100  feet  width. 

PBOPOSED  OPERATIONS. 

With  future  appropriations  it  is  proposed  to  strengthen  the  dike  by 
additional  stone  filling  and  by  repairing  the  older  pait  of  the  work,  to 
extend  the  dike  and  t^  dredge  to  maintain  the  required  depth  in  the 
channel. 
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Appropriations  for  improving  Flashing  Itay  have  been  made  as  fol- 
lows : 


AppUoatioii. 


CoDstriKitloii  of  dike 

Dredginf 

Do 

Do 

Do 

Do 

Construction  ofdilte  and  drvdfcing. 


Total 


S,1879 
JaDel4,l«M 
Mar.  a.l»l 
Ang.  2»1882 
July  5,1884 
Ang.  6. 1886 
Aug.  11,1888 


10.  MO 
S.OII 
10.  Ml 
10.  Ml 
15k  Ml 


■1       8^«» 


Flushing  Bay  Uin  tbe  collection  district  of  New  York.  The  neareei  light  boiue  io 
on  North  Brother  Island,  about  3  miles  to  the  northwest.  The  nearest  fortifieatico 
is  Fort  Schujler,  about  4  miles  to  the  northeast. 

Money  statement 

July  1,  1889,  amount  available $5,739.77 

Jaly  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  Jiabilitiee 
outstanding  July  1, 1889 3,596.36 

July  1,  1M90,  balance  available 2,143.41 

Amount  appropriated  by  act  of  September  19,  1890 — 20,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 «...    2S,  145. 41 

' Amouut  (estimated)  required  for  completion  of  existinff  project 66, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1892    35,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


AMract  of  contract  for  improving  Fluthing  Bay,  New  York,  in  foroedmring  tkeJUeal 

year  ending  Jtcne  30, 1890. 


Name  and  address 
of  contractors. 


Henry  Du  Bois's  Sons, 
New  York  City. 


Date  of 
contract. 


June  4. 1889 


Subject  of  con- 
tract 


Dike  constmction 
and  dredging. 


Piles  driven  per  linear  foot,  11  cents ;  yeUrr 
nine  per  M  feet.  $30 ;  oak  wale  per  M  fwt* 
$50;  screw-bolts  per  pound,  4|  cents;  drift- 
bolts  per  pound,  4 cents;  spikes  perpoaad, 
4  cents ;  dredging  per  cable  yard,  20  owta 


Contract  completed  October  1, 1889. 

COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  TEAR  1889. 

Statistics  for  1889  have  been  promised,  but  have  not  been  received  as  yet.  The 
amount  of  commerce  for  1889  is  probably  not  very  different  from  that  of  1888,  when 
estimates  were  submitted  as  follows : 

Arrivals  and  departures  of  vessels. 
[Draught,  5  to  0  feet ;  tonnage,  20  to  SOO  tons.] 


Steamers 

Sailing  vessels. 
Barges,  etc 

Total.... 


Kind. 
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Cargoei. 

\  ,  

Tftiae. 


lipmenta 186,476      $3,162,400 

NMipU W,7«0        2,602.426 

Toua 220.286        8,654.826 

The  principal  articles  of  commerce  are  mannfactared  goods,  coal,  grain,  bnilding 
aterials,  and  general  merchandise. 


D  2Z. 

EMOVINQ  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANQER- 

ing  navigation, 
wreck  in  hempstead  bay,  long  island,  new  york. 

Engineer  Office,  TJ.  S.  Army, 

Neu7  Yarkj  December  10, 1889. 

General  :  I  have  the  honor  to  sabmit  the. following  report  upon  the 
dmoval  of  wreck  of  steamer  Bay  Ridge^  sank  in  Hempstead  Bay,  New 
ork. 

The  Bay  Ridge  was  a  passenger  steamer  plying  between  New  York 
lity  and  points  in  Hempstead  Bay,  New  York ;  she  was  205  feet  long, 
2  feet  beam,  9  feet  depth,  was  bailt  in  1882,  and  was  owned  by  Louis 
temdt,  since  deceased. 

About  midnight,  August  10-11,  1888,  the  boat  caught  fire  while  at 
er  dock  at  Glen  wood,  in  Hempstead  Bay ;  her  mooring  lines  burned  and 
he  drifted  out  with  the  tide  and  sank  in  about  18  feet  of  water  in  the 
hannel  on  the  west  side  of  the  bay,  where  the  bottom  was  very  soft. 

The  first  official  notification  of  this  wreck  was  contained  in  a  letter 
ated  September  7, 1888,  addressed  to  Hon.  Daniel  Magone,  collector 
f  the  port  of  New  York,  by  John  HickiS  and  others,  of  Boslyn,  N.  Y. 
liis  letter  was  referred  to  me  for  report.  Upon  communicating  with 
he  owner  of  the  boat,  I  learned  that  he  was  taking  steps  to  have  her 
emoved  and  I  delayed  my  report  until  I  could  ascertain  what  the  owner 
ad  done. 

On  January  29, 1889,  I  reported  that  the  owner  had  completed  his 
rork,  and  that  I  was  informed  that  no  part  of  the  wreck  projected  more 
ban  2  feet  above  the  surrounding  bottom,  and  that  the  portions  remain- 
Dg  would  probably  not  be  dangerous  to  navigation. 

In  April,  1889,  it  was  reported  that  tug-boats  had  struck  the  wreck, 
nd  an  investigation  made  by  the  inspector  of  the  Third  Light  House 
)istrict  showed  that  some  parts  of  the  wreck  were  not  more  than  7^ 
eet  below  low  water — that  is,  10  feet  above  the  bottom— and  a  baoy 
ras  placed  over  it.  On  the  12th  of  April  I  reported  these  facts  to  the 
/hief  of  Engineers,  and  in  compliance  with  orders  I  subsequently  sub- 
mitted an  estimate  that  the  cost  of  removing  the  remainder  of  the  wreck 
^ould  not  exceed  $2,500;  May  18,  an  allotment  of  $2,500  was  made  for 
bis  purpose. 

The  required  notice  to  owners  or  partiet)  interested  in  the  wreck  was 
published  under  date  of  June  5, 1889,  aiid  August  2, 1889,  advertise- 
Qent  was  made  for  proposals  for  removal. 
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Following  is  an  abstract  of  the  proposals  received: 


Ko. 


1 

2 
3 

4 


Kaaies  ef  bidden. 


Amount. 


Remu'fcft. 


ChariM  W.  Johnaon  and  Franklin  C.  Mann,  Lewea,  Del 

Edward  S.  Lowe,  New  York  City 

R.  O.  Packard.  New  York  City -. 

WilliMD  C.  Chapman,  New  York  City 


2,750 
1.760 
1.474 


Lowest  bid. 
Blaaiing. 

Not    blaatinc  ubImi 


With  approval  of  the  Chief  of  Engineers,  a  contract  dated  October!, 
1889^  was  entered  into  with  Messrs.  Johnston  and  Maull,  of  Lewes,  Del, 
for  complete  removal  of  the  wreck  to  the  level  of  the  snrroanding  boir 
tom  for  the  snm  of  $1,095. 

Before  work  was  began  a  carefnl  examination  of  the  spot  was  made, 
which  showed  that  there  were  several  apparently  detached  or  separata 
pieces  of  the  wreck  left,  the  least  depth  fonnd  being  8.4  feet  below  mean 
low  water. 

The  contractors  began  work  October  16;  their  appliances  consisted  of 
a  sloop,  fitted  ont  with  appliances  for  diving  and  for  blasting.  About 
400  ponnds  of  Atlas  powder  were  nsed,  made  np  into  half-ponnd  car 
tridges,  and  placed  in  the  wreck  by  a  diver. 

All  of  the  wreck  that  conld  be  fonnd  was  shattered  in  this  way,  and 
on  October  20  the  contractors  reported  that  nothing  remained.  An  ei- 
amination  was  made  October  22,  which  showed  that  there  were  still 
several  points  to  be  removed.  After  working  for  a  few  days  longer,  the 
contractors  reported  that  these  had  been  taken  oat,  bat  a  second  exam- 
ination, made  October  30,  showed  that  the  work  was  not  yet  completed. 
The  sloop  had  been  taken  away  and  November  26  a  wrecking  schooner 
was  sent  there  and  five  pieces  of  timber,  with  knees  and  bolts  attached, 
were  taken  ont,  as  well  as  several  smaller  pieces  of  planking.  An  exam- 
ination was  made  November  30,  by  dragging  a  weighted  line  repeatedly 
over  the  bottom.  One  piece  was  found  which  was  large  enough  or  pro- 
jected far  enongh  to  hold  the  line.  This  piece  was  removed  and  with 
some  other  pieces  deposited  on  the  fiats  on  the  east  side  of  the  harbor 
near  the  shore,  entirely  oat  of  the  channel.  The  greater  portion  of  the 
wreck  floated  away  in  small  pieces. 

An  examination  has  been  made  by  order  of  the  light-house  inspector, 
who  reports  that  there  is  19  feet  at  mean  low  water  on  the  site  of  the 
wreck ;  the  bnoy  has  been  removed.  (See  copy  of  letter  from  Lieat 
William  G.  Babcock,  TJ.  S.  Navy,  herewith.) 

In  addition  to  the  snm  of  $1,095  paid  the  contractors,  there  has  been 
expended  $102.3.3  for  advertising.    No  additional  funds  are  needed. 
Very  respectfully,  your  obedient  servant, 

D.  O.  Houston, 
Colonel  of  Engineen. 

Brig.  Gen.  Thomas  L.  Gaset, 

Chief  of  Engineers^  U.  8.  A. 


UBTTER  FROM  THE  ASSISTANl*  INSPECTOR  OF  THE  THIRD  UOHT-HOUSS  DIBTUCT. 

U.  S.  General  Lioht-Housb  Depot, 
Office  of  the  U.  S.  Lioht-House  Inspector,  Third  Di8t::ict, 

TompHnBvUle,  iV.  T.,  December  9»  1889. 

Sir:  I  have  to  inform  you  that,  in  obedience  to  the  order  of  Commander  Rodcen, 
I  made  an  examination  of  Hempstead  Harbor  on  the  8th  of  December,  and  foond  no 
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trnce  of  the  wreck  of  the  steamer  Bay  Bidge^  there  being  19  feet  mean  low  water 
where  it  formerly  was.    The  wreck  baoy  waui  accordingly  removed. 
By  diroction  of  the  inspector. 
Respectfully  yours, 

Wm.  C.  Babcock, 
Lieut,  U,  8,  N,f  AaaUtant  Inapeotar* 
Col.  D.  C.  Houston, 

Corp$  of  Engineers^  U,  8.  A, 


D  22. 

preliminary  examination  of  brown^s  creek,  sayville,  new  york. 

Engineer  Office,  U.  S.  Army, 

New  Torky  October  27, 1888. 

Sir  :  I  have  the  honor  to  submit  the  followiofir  report  on  a  prelimi- 
nary examination  of  Brown's  Greek,  Sayville,  N.  Y.,  made  in  pursuance 
of  the  river  and  harbor  act  of  August  11, 1888,  and  directed  by  letter 
of  the  Chief  of  Engineers,  dated  August  28, 1888. 

Lieut.  James  G.  Sanford,  Goriis  of  Engineers,  who  recently  visited  the 
locality,  makes  the  following  report  dated  October  16, 1888 : 

Brown's  Creek  is  a  small  stream  flowiDg  almost  midway  between  the  Yillages  of 
Sayville  and  Bayport,  near  the  south  shore  of  Lone  Island,  and  emptying  into  Great 
South  Bay,  11^  miles  east  northeast  of  Fire  Island  Inlet.  The  mouth  is  about  20  feet 
wide  at  mean  low  water,  and  is  obstmoted  by  a  sand-bar,  which  at  nnusnally  low 
water  entirely  closes  the  month,  and  at  mean  low  water  has  a  depth  over  it  of  only 
2  or  3  inches.  Inside  the  month  the  creek  is  deeper  and  wider.  The  average  depth 
from  the  month  to  the  bridge  between  Sayville  and  Bayport  (a  distance  of  5,300  feet 
by  the  coarse  of  the  stream  and  about  4,500  feet  in  a  straight  line)  is  about  20  inches 
at  mean  low  water.  The  mean  rise  of  tide  is  about  l.l  feet.  At  abont  350  feet  from 
ita  month  the  stream  turns  abruptly  to  the  east,  and  runs  in  that  direction  for  150 
feet  thence  sonth  to  the  bay.  For  this  150  feet  a  sand-spit,  risinj^  abont  1  foot  above 
mean  high  water,  separates  the  creek  from  the  bay.  The  end  ofthis  spit  is  rapidly 
advancing  eastward,  owing  to  the  drift  of  sand  from  the  west  in  sonth^esterly 
winds,  and  is  shifting  the  month  of  the  creek  to  the  east.  The  sand-bar  at  the  mouth 
of  the  creek  is  the  extension  of  this  spit  under  water  to  the  east  and  southeast.  An 
examination  of  the  bar  shows  it  to  be  composed  of  very  soft  sand,  evidently  carried 
there  by  storms,  while  the  bottom  along  the  beach  to  the  westward  is  of  hard  sand 
and  pebbles.  The  shifting  of  sand  by  currents  in  Great  Sonth  Bay  is  regularly,  it  is 
said,  from  west  to  east.  Except  near  and  opposite  the  mouth  of  the  creek  the  l>each 
slopes  rather  steeply  outward  to  the  4 -foot  curve  in  the  bay. 

The  effect  of  the  tide  is  almost  imperceptible  at  the  bridge,  and  from  this  point  np 
the  water  of  the  creek  is  said  to  be  fresh,  being  supplied  by  numerous  springs.  The 
cnrrent  at  and  near  the  month  was,  at  the  time  of  my  visit,  very  slight,  but  it  is  said 
to  be  often  considerably  stronger.  It  is  mainly  due  to  the  fresh  water  from  above. 
The  bed  and  banks  of  the  stream  are  mostly  of  sand,  as  is  nearly  all  that  part  of 
Long  Island.  The  month  of  the  creek  is  three-quarters  of  a  mile  firom  Sayville  (to 
ivhich  a  level  road  leads)  and  one-half  mile  from  Bayport. 

PRESENT  COMMERCE. 

Sayville  is  said  to  have  a  permanent  population  of  3,500  (I  shonld  estimate  it  at 
lees),  and  a  summer  population  of  4,500,  and  Bayport  a  permanent  population  of 
1,500,  with  an  increase  of  300  in  summer,  and  both  towns  are  growing  quite  rapidly. 
The  permanent  population  of  these  towns  depends  almost  entirely,  either  directly  or 
indirectly,  noon  the  oystering  and  fishing  industry,  there  being  no  manufactures  and 
almost  no  »rms  in  or  near  either  place.  I  was  informed  that  abont  325  oyster 
and  fishing  boats,  belonging  to  Sa^'ville  and  Bayport  were  registered  at  the  cus- 
tom-house in  Patchogue,  with  a  total  tonnage  of  2,950  tons.  This  is  exclusive 
of  all  boats  under  5  tons,  of  which  there  are  said  to  be  abont  150.  The  boats  draw 
from  20  inches  to  3  feet,  and  are  principally  sloops.  The  oyster  and  fishing  fleet  dur- 
iD£  the  summer  luive  to  lie  at  anchor  in  the  open  bay.  In  storms  they  are  frequently 
washed  ashore,  as  many  as  ten  having  been  washed  ashore  in  a  single  night.    In  the 
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winter  they  are  mostly  laid  ap  at  PatchoKue,  4  miles  east,  and  in  the  Conneqaot 
River,  3^  miles  west,  as  they  can  enter  and  leave  Br  twn's  Creek  only  on  extraorai- 
nary  high  tides.  When  ice  is  expected  to  form  in  the  bay  the  boats  are  taken  al 
once  to  their  winter  quarters  to  avoid  being  caught  in  the  bay  by  ice.  If  the  ice  docs 
not  form  as  soon  as  expected  the  boats  woold  be  nsed  in  the  day-time,  being  taken 
each  night  to  Patchogoe  or  the  Conneqnot  River,  were  it  not  for  the  distance  to  be 
traveled  each  morning  and  nig^ht  from  Sayville.  If  there  were  a  harbor  at  Sayvilk, 
where  these  boats  conld  be  laid  np,  it  is  estimated  that  a  month  each  year  could  be 
saved  to  the  oystermen  and  fishermen. 

About  5,000  tons  of  coal,  building  materials,  and  general  merchandise  are  annoally 
brought  into  these  two  towns,  but  at  present  the  larger  part  of  it  comes  by  rail; 
about  700  tons  of  coal  and  some  building  materials,  however,  are  annually  bronght 
by  water,  but  on  account  of  the  difficulty  of  unloading  the  proportion  brought  hj 
water  is  constantly  diminishing.  It  is  said  to  be  impracticable  to  build  doeka  ex- 
tending into  the  open  bay  strong  enough  to  withstand  the  ice  and  storms.  Laafc 
winter  the  ice  on  the  bay  between  Sayville  and  Fire  Island  Beaoh,  which  separalei 
the  bay  from  the  ocean,  was  22  inches  thick,  and  every  winter  the  bay  is  frozen  ooo- 
pletely  across.  Fire  Island  Beach  is  too  low  to  break  the  winds  from  the  ooean,  aod 
ice  is  often  driven  through  and  across  the  bay  with  great  force.  Vessels  wishing  to 
unload  come  up  toward  the  beach  until  they  ground,  and  wagons  are  driven  ont  to 
them  throuch  the  water  to  take  the  cargoes  ashore.  Of  course*  only  sloops  and 
schooners  of  light  draught  can  be  used  in  this  way.  The  vessels  so  nseid  cany  from 
12  to  40' tons,  and  seldom  draw  over  4  feet.  The  difficulty  of  landing  cargoes  makei 
the  water  transportation  unusually  expensive,  and  enables  the  Long  Island  Railroad 
to  maintain  excessive  freight  rates  to  these  places. 

PROSPECTIVE  COMMERCE. 

If  the  entrance  io  the  creek  were  deepened  so  as  to  allow  vessels  of  6  feet  drangtai 
to  enter  and  unload  at  docks  just  inside  the  entrance,  It  is  claimed  that  all  the  coal 
and  building  materials  and  much  of  the  general  merchandise  nsed  in  SayviUe  and 
Bayport  would  be  brought  by  water.  With  the  reduction  in  the  price  of  building 
materials  thus  caused  it  is  thought  that  a  large  number  of  country  nouses  would  be 
put  up  in  this  vicinity  b^  persons  who  are  at  present  deterred  by  high  cost  of  trans- 
portation of  these  materials. 

DESIRED  IMPROVEMENT. 

It  is  desired  to  have  a  channel  100  feet  wide  and  6  feet  deep  at  mean  low  water  ent 
from  the  6-foot  curve  in  the  bay,  across  the  sand-spit,  to  the  point  where  the  creek 
near  its  mouth  bends  toward  the  east ;  to  widen  the  creek  to  100  feet  and  deepen  it 
to  6  feet  from  this  point  to  the  next  bend  of  the  creek  going  north ;  to  protect  the 
dredged  channel  in  the  bay  by  a  breakwater  or  jetty  on  its  west  side:  and  to  exca- 
vate a  basiu  next  north  of  the  dredged  channel,  4  feet  deep  aud  of  sufficient  size  for 
laying  up  one  hundred  and  sixty-seven  oyster  and  fishing  boats,  the  present  number 
that  would  use  such  a  harbor. 

I  have  estimated  for  a  basin  of  4  acres,  which  gives  sufficient  room  for  lay  ins  up  two 
hundred  of  these  boats.  To  dredge  a  channel  100  feet  wide  and  6  feet  deep  m>m  the 
6-foot  curve  in  the  bay,  including  the  cut  through  the  beach  and  wideninff  the  creek, 
about  1,900  feet  in  all,  would  require  the  removal  of  33,000  cubic  yards  of  sand, 
measured  in  scows,  which  at  30  conts  per  cubic  yard  would  cost  |9,900. 

To  construct  a  jetty  1,650  feet  long,  3  feet  wide  on  top,  with  side  slopes  of  one  on 
one,  and  rising  1  foot  above  high  water,  would  require  4,700  tons  of  stone,  which  at 
(2.50  per  ton  would  cost  $11,750. 

To  excavate  a  basin  of  4  acres,  4  feet  deep  at  mean  low  water,  would  require  the 
removal  of  52,000  cubic  yards  of  sand,  which  at  30  cents  per  cubic  yard  would  cost 
$15,600. 

Adding  $5,750  for  engineering  and  contingencies  (about  15  per  cent),  ciTes  a  total 
of  $43,000.    •    •    • 

It  will  be  seen  that  any  itnpTovement  made  in  tbis  locality  must  be 
almost  entirely  artificial,  as  the  creek  is  of  very  little  use  as  a  barbor. 
The  accompanying  tracing  from  the  Coast  Survey  chart  of  the  soatbem 
coast  of  Long  Island  shows  the  locality,  with  the  Patchogne  Biver  4 
miles  east,  and  the  Gonnequot  Eiver  3^  miles  west^  where  boats  are 
laid  up  for  the  winter. 

In  I8S6  an  examination  was  made  of  Patchogue  liiver  in  pursuance 
of  the  river  and  harbor  act  of  August  5, 1886^  yet  no  appropriation  iras 
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made  at  the  session  of  Congress,  though  it  was  reported  worthy  of  iui< 
provement. 

The  cost  of  making  a  harbor  at  Brown^s  Greek  is  estimated  at 
$43,000. 

I  do  not  think  that  this  expenditure  is  warranted  by  the  present  and 
prospective  demands  of  commerce,  especially  in  view  of  the  proximity 
of  the  Patchogne  and  Gonneqnot  rivers,  and  I  would  therefore  report 
that,  in  my  opinion,  Brown's  Creek  is  not  worthy  of  improvement. 
Very  respectfully,  your  obedient  servant, 

D.  0.  Houston, 
Lieut,  Col.  of  JEngineers. 
Brig.  Gen.  Thomas  L.  Casey, 

*  Chief  of  EngineerSy  U.  8.  A, 


LBTTBR  OF  MR.  JOSEPH  WOOD. 

Pkttit  dc  Wood,  Attoiimeys  and  Counsellors  at  Law, 

New  Fork,  February  23,  1889. 

Dear  Sir  :  I  have  the  honor  to  present  to  von  herewith  a  petition  for  the  farther 
inspection  and  survey  of  Brown's  Kiver,  with  a  view  to  its  recommendation  to  Con- 
gress for  improvement  as  a  harbor,  very  generally  signed  by  the  substantial  men  of  the 
vicinity.  In  addition  it  is  my  privilege  to  inclose  a  letter  from  Hon.  James  W.  Covert, 
Congressman-elect,  from  the  Long  Island  district,  indorsing  the  petition.  As  a  citizen 
of  the  ni^ighborhood  of  Brown's  River,  without  other  interest  in  the  matter  than  the 
public  advantage,  the  improvement  has  my  heartiest  well- wishes. 

May  I  ask  you  to  advise  me  of  any  action  your  department  may  be  pleased  to  take 
in  this  matter,  in  order  that  we  may  be  prepared  to  present  to  the  officer  in  charge 
such  surveys  and  statistics  as  will  aid  his  determination  t 
Very  respectfully  yours, 

Joseph  Wood. 

The  Chief  of  Bngineers. 

[First  indorsement.] 

Office  Chief  of  Engineers, 

U.  8.  Army, 
March  7,  1889. 

Respectfully  referred  to  Lieut.  Col.  D.  C.  Houston,  Corps  of  Engineers,  for  his  views 
regarding  the  reconsideration  of  this  matter,  as  desired  by  the  petitioners. 
These  papers  to  be  returned  to  this  o^ce. 
By  command  of  Brigadier-General  Casey : 

J  AS.  C.  Post, 
Major  of  Engineers, 

[Second  indorsement.] 

Engineer  Office, 

U.  8.  Army, 
New  York,  March  8,  1889. 

Bespectfully  returned  to  the  Chief  of  Engineers.  My  report  on  preliminary  exam- 
ination of  Brown's  Creek,  8ayville,  N.  Y.,  dated  October  27,  1888,  was  based  on  a 
personal  examination  by  First  Lieut.  J.  C.  Sanford,  Corps  of  Engineers,  and  consists 
principally  of  extracts  from  his  report  to  me.  He  had  interviews  with  several  of  the 
citizens,  and  particularly  with  Messrs.  Morris  J.  Terry,  William  F.  Hibbard,  and  H. 
Richmond,  whose  namte  are  among  those  on  this  petition. 

Every  opportunity  was  given  to  famish  commercial  statistics,  and  these  were  sup- 
plied by  Messrs.  Terry  and  Hibbard. 

No  survey  can  be  made  unless  it  shall  appear  from  a  preliminary  examination  that 
the  harbor  or  river  is  worthy  of  improvement,  having  in  view  the  present  and  pros- 
pective demands  of  commerce.  My  report  contains,  I  think,  all  the  information  nec- 
essary to  decide  this  question,  unless,  possibly,  as  to  the  amount  of  commerce  to  be 
benefited,  which  is  claimed  in  the  petition  to  be  very  large.  At  the  same  time  it  is 
proper  that  those  interested  should  ha  re  every  opportunity  to  express  their  views, 
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and  1  would  therefore  reoommetid  that  the  preliminary  examination  be  continued  foi 
the  purpose  of  procuring  additional  information. 

There  are  sufficient  funds  on  haud  for  this  purpose  from  the  allotment  for  prelimi- 
nary examinations  in  this  district. 

D.  C.  Houston, 
Lieut,  Col,  of  Engineen, 

(Third  indorsement.  | 

Offics  Chikf  of  Enoinekrs,  U.  S.  Armt, 

March  13,  1889. 

Respectfully  returned  to  Lieutenant-Colonel  Houston,  whoee  recommendation  m 
the  iireceding  indorsement  is  approved,  and  who  is  authorized  to  apply  therefor  u 
mucn  as  may  be  necessary  of  tne  funds  in  his  hands  for  preliminary  examinations  in 
his  district. 

•  •  *  •  •  •'« 

B^  command  of  Brigadier-General  Casey : 

Jas.  C.  Post, 
Major  of  £ngineer$. 


supplemental  report. 

Engineer  Office,  U.  S.  Army, 

New  York,  May  18, 1889. 

General  :  I  have  the  honor  to  sabmit  the  following  report  on  con- 
tinuation of  the  preliminary  examination  of  Brawn's  Creek,  Sajviile, 
N.  Y.,  made  in  pursnance  of  the  river  and  harbor  act  of  August  11, 
1888. 

in  my  report  dated  October  27, 1888, 1  stated  that  <^  the  cost  of  mak- 
ing a  harbor  at  Brown's  Greek  is  estimated  at  $43,000.  1  do  not  think 
that  this  expenditure  is  warranted  by  the  present  and  prospective  de- 
mands of  commerce,  especially  in  view  of  the  proximity  of  the  Pat- 
chogue  and  Gonneqnot  rivers,  and  1  would  therefore  report  that,  in  my 
opinion,  Brown's  Greek  is  not  worthy  of  improvement" 

The  people  interested  were  dissatisfied  with  this  report,  and  ui)oq 
their  representations  1  was  authorized  to  mak^  a  further  examination. 

1  forward  herewith  a  communication  from  the  executive  committee 
of  the  village  improvement  society,  which  fully  states  very  clearly  the 
need  of  a  harbor  at  Say  ville.  It  seems  that  the  demands  of  commeice 
in  that  vicinity  are  much  greater  than  appears  from  the  information 
which  could  be  obtained  at  the  time  when  my  former  report  was  made. 
It  is  claimed  that  if  a  harbor  were  provided  there  it  would  enable  the 
people  engaged  in  the  oyster  and  fishing  industries  to  be  employed 
some  two  months  longer  during  the  year  than  is  now  the  case. 

I  have  recently  made  a  personal  examination  of  Brown's  Greek  and 
vicinity,  and  am  satisfied  that  a  harbor  there  would  be  of  great  benefit 
to  a  very  important  industry.  The  number  of  persons  employed  as 
crews  of  the  boats  is  stated  to  be  about  500. 

It  is  probable  that  a  useful  improvement  can  be  made  at  less  cost 
than  the  former  estimate.  For  these  reasons  I  would  report  that,  in 
my  opinion.  Brown's  Greek  is  worthy  of  improvement.  A  survey  is 
necessary  to  prepare  plan  and  estimates  of  cost.  The  expenses  of'  the 
survey  will  not  exceed  in  addition  to  the  funds  on  hand  $75,  an  estimate 
for  which  is  submitted. 

Yery  respectfully,  your  obedient  servant, 

D.  O.  Houston, 
Lieut.  Vol  of  Engineers. 

Brig.  Gen  Thomas  I.  Gasey, 

Chief  of  Engineers,  U.  S.  A. 
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8ubtbt  op  brown's  obeek,  sayvllle,  new  york. 

Engineer  Cpfioe,  U.  S.  Army, 

New  York^  November  26, 1889. 

General  :  I  have  the  honor  to  submit  the  following  report  on  sur- 
vey of  Brown's  Creek,  Say  ville,  K  Y.,  made  in  pursuance  of  the  river 
and  harbor  act  of  August  11, 1888. 

Beports  on  preliminary  esaminations  were  submitted  by  me,  dated 
October  27, 1888,  and  May  18, 1889. 

Accompanying  the  last-mentioned  report  was  a  communication  from 
the  executive  committee  of  the  Village  Improvement  Society  of  Say- 
ville,  which  gives  very  fully  the  reasons  why  a  harbor  is  needed  at  that 
locality. 

For  information  as  to  the  benefit  to  commerce  and  navigation  which 
would  result  from  a  harbor  at  Say  ville,  I  would  refer  to  this  paper  and 
also  to  the  accompanying  communication  from  the  same  committee, 
dated  June  29, 1889.  Such  a  harbor  as  is  needed  can  be  provided  by 
the  improvement  of  Brown's  Greek,  v^hich  is  a  small  stream  emptying 
into  Great  South  Bay  on  its  north  shore,  and  is  in  about  the  center  of 
the  district  inhabited  by  the  oystermen  and  fishermen. 

A  survey  of  this  creek  was  made  by  Mr.  Henry  N.  Babcock,  assistant 
engineer,  in  June,  1889,  and  the  results  are  shown  on  the  accompany- 
ing tracing.*  The  portion  of  the  creek  (5,000  feet  in  length)  embraced 
in  the  survey  has  an  average  width  of  77  feet,  and  a  depth  varying  from 
0  feet  to  3  feet  below  mean  \o^  water  in  Great  South  Bay.  The  depth 
at  the  entrance  is  0.4  foot. 

The  object  of  the  desired  improvement  is  to  secure  an  anchorage- 
ground,  or  place  where  the  fishing  boats  can  lie  in  safety  during  rough 
weather.  This  can  be  accomplished  by  widening  and  deepeniog  the 
creek  and  improving  its  mouth.  To  prevent  the  entrance  from  filling 
up  by  drift  and  wave  action,  jetties  will  probably  be  needed  on  both 
sides,  certainly  on  the  west  side,  as  the  drift  of  sand  along  the  shore 
is  from  the  west  to  east.  The  jetties  should  be  of  riprap,  the  top  and 
slopes  to  be  of  stone  weighing  not  less  than  one-fourth  ton,  the  top  to 
be  3  feet  wide  and  1  foot  above  high  water,  with  slopes  of  one  on  one. 
The  stone  on  the  top  and  slopes  should  be  selected  and  carefully  laid  so 
rji»  to  present  as  smooth  a  surface  as  possible,  to  resist  the  action  of 
moving  ice. 

The  cost  of  dredging  a  channel  100  feet  wide  and  6  feet  deep  at  mean 
low  water  from  the  6foot  curve  in  the  bay  up  to  the  first  bend  in  the 
creek  (1,850  feet)  is  estimated  to  be — 

33,000  cubic  yards,  at  30  cents  per  cnbio  yard,  the  material  to  be  deposited 

in  the  bay |9,y00 

For  a  4-foot  channel  100  feet  wide  above  tbis  point  to  the  highway  bridge, 
4,680  feet,  86,000  cnbio  yards,  at  14  cents  per  Qiibio  yard,  the  material  to 
be  placed  on  the  banks 12,040 

Cost  of  west  jetty,  1,600  feet  long,  3,700  cnbic  yards  of  riptap,  at  $2.50  per 
cubic  yard .• 9,250 

Cost  of  east  jetty,  1,400  feet  long,  3,100  cnbic  yards  of  riprap,  at  |2.50  per 
oubioyard 7,750 

Contingencies 7,060 

Total 46,000 

The  first  work  to  be  done  should  l^  the  deepening  at  and  near  the 
mouth,  and  the  construction  of  jetties,  commencing  at  the  shore  end. 
These  works  should  be  carried  on  simultaneously. 

'Omitted:  Printed  in  House  £z.  Doc.  No.  22,  Fifty-first  Congress,  first  session. 

BNa90 13 


674        REPORT   OF   THE    CHIEF    OF    ENGINEERS,  U.  8.  ARMY. 

This  improvement  would  not  only  benefit  those  engaged  in  oyster- 
iug  and  fishing,  bat  would  enable  many  articles  of  commerce  to  be 
brought  to  Say  ville  by  water  instead  of  by  rail,  as  at  present.    A  partial 
improvement  would  be  of  great  benefit  ta  the  small  vessels. 
Very  respectfully,  your  obedient  servant, 

1).  13.  Houston, 

Colonel  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  UngineerSj  U,  8,  A. 


LETTER  FROM  EXECUTIVE  COMMITTEE  OF  THE  VILLAGE  IMPROVEMENT  80CIETT  OF 

8ATVILLE,  NEW  YORK. 

[In  proposed  improTemeBt  of  Brown's  Riyer.] 

Say  VILLE,  Long  Island,  N.  Y.,  June  29,  1889. 

The  executive  committee  of  the  Village  Improvemeut  Society  beg  leave  to  snpple- 
ment  their  former  address  with  the  following  statistics,  which  have  been  carefully 
compiled  from  the  results  of  exhaustive  iuquiries,  and  are  believed  to  be  the  mo^ 
accurate  representation  obtainable.  The  committee- are  well  assured  that  the  figurw 
given  below  are  ''  inside"  estimates  in  each  instance,  and  are  entirely  free  from  ex- 
aggeration. 

Annual  product  of  the  Great  South  Bay  between  Patchogue  and  Great  Hivere  ;  number  of 

vessele  and  men  employed  and  their  eaminge. 


Frodacts. 


Good  flab  for  market tons. 

Menhaden  (estimated  by  nn mber) 

Maaeels bushels . 

Orsters do... 

Clams,  7,650,000  (sold  by  count) bnshels  smsll. 


Total 


QnanUtiea. 


95 
17.000.000 

e5.ooo. 
:7fi,ooo 

3.000 


Valves. 


♦11.  «S 

2,610 

175.010 

18.0^0 


229,025 


Vessels  employed. 


Sloops,  each  $1,100 

Oa^Doats,  each  $1,000 . . 
Schooners,  each  ^,000. 


Total 


Ifnmbflr. 


82 

122 

9 


EanuDiP 
per  SDnnn. 


IM.200 

123;  MO 

18.000 


230.900 


Men  and  boys  employed^  residing  in  ike  villages  of  Sayville,  Bayportf  and  Blue  Point, 


Eighty-two  sloops 246 

One  hundred  uid  twenty-two  ost-boats 306 

Nine  schooners 64 

Total 67» 


Kespectfally  sabmitted. 


Col.  D.  G.  Houston, 

Corps  of  Engineers^  U.  8.  A, 


Joseph  Wood, 
Counsel  to  the  Committee. 
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^- 

D23. 

PRELIMINARY  EXAMINATION  OF  LARCHMONT  HARBOR,  NEW  YORK. 

m 

Engineer  Office,  United  States  Army, 

J^CM?  Tor*,  November  28, 1888. 

Sir  :  I  have  the  honor  to  sabmit  the  following  rex)ort  on  a  prelimi- 
nary examination  of  Larchmont  Harbor,  New  York^  made  in  pursuance 
of  the  river  and  harbor  act  of  August  11, 1888,  and  directed  iu  letter 
from  the  Chief  of  Engineers,  dated  August  28, 1888. 

The  accompanying  report  of  Lieut.  James  G.  Sanford,  Corps  of  Engi- 
neers, gives  a  detailed  description  of  the  harbor  and  other  information. 

This  harbor  is  located  on  the  north  shore  of  Long  Island  Sound, 
about  20  miles  from  New  York  City.  At  the  entrance  to  the  harbor  are 
two  rocks  which  are  dangerous  to  navigation.  The  cost  of  removing 
these  rocks  to  a  depth  of  15  feet  mean  low  water  is  estimated  approxi- 
mately as  follows : 

Reuioval  of  Umbrella  Rock,  2,500  cubic  yards,  at|25 162,500 

Removal  of  Huron  Rock,  225  cubic  yards,  at  |25 5,625 

Contiugencies 9,875 

Total 78,000 

This  harbor  is  principally  used  by  vessels  belonging  to  the  Larch- 
mont Yacht  Club,  one  of  the  largest  organizations  of  the  kind  in  this 
country.  In  May,  1888,  the  yachts  enrolled  on  the  club's  list  included 
25  steamers,  with  a  total  tonnage  of  1,754  tons,  the  largest  measuring 
508  tons ;  26  schooners,  with  a  total  tonnage  of  1,491  tons ;  70  sloops, 
with  a  total  tonnage  of  1,672  tons,  and  55  smaller  boats. 

Since  then  from  twenty  to  twenty- five  new  vessels  have  been  added, 
ranging  from  20  to  300  tons,  making  the  total  number  about  two  hun- 
dred. The  total  value  of  these  vessels  is  estimated  at  from  $3,500,000 
to  $4,000,000.  The  harbor  is  also  largely  used  by  vessels  belonging  to 
other  olabs,  and  to  a  small  extent  by  commercial  vessels.  , 

In  view  of  the  value  of  the  property  to  be  benefited  and  the  impor- 
tance to  the  country  of  the  yachting  industry,  I  am  of  opinion  that  the 
harbor  is  worthy  of  improvement. 

In  the  construction  and  navigation  of  yachts  a  large  number  of  per- 
sons are  employed,  improvements  in  ship-building  are  encouraged,  sea- 
men are  trained  in  their  duties,  and  the  naval  x>ower  of  the  country  is 
thus  increased. 

No  general  survey  of  the  harbor  is  needed,  as  the  Coast  Survey 
charts  are  very  complete,  but  a  detailed  survey  of  the  rocks  is  necessary 
to  ascertain  the  exact  amount  of  material  to  be  removed.  For  such  a 
survey  the  sum  of  $600  is  estimated. 

Very  respectfully,  your  obedient  servant, 

D.  C.  Houston, 
Ideut.  Col,  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EngineerSy  U.  8.  A. 
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report  of  lieutenant  jambs  c.  sanford,  corps  of  kn6inerr8. 

Engineer  Office,  United  States  Armt, 

New  York,  October  19, 188& 

Sir  :  In  accordance  with  your  instmctions  I  made  a  preliminary  examination  of 
Larchmont  Harbor,  New  York,  on  the  19th  ultimo,  and  nave  the  honor  to  make  the 
following  report : 

description  of  harbor. 

Larchuiont  Harbor,  known  on  the  Coast  Snrvey  chart  of  Long  Island  Sound  m 
Deiancey  Cove,  is  a  bay  indenting  the  north  shore  of  Long  Island  Soand  abont  6  miles 
west  of  the  boundary  line  between  the  States  of  New  York  and  Connecticut.  His 
uoArly  rectangular  in  shape,  and  is  about  five-eighths  of  a  mile  lon^  (north  and  soatii) 
by  a  half  mile  wide  (east  and  west).    The  headland  on  the  west  side  of  the  entrance 

£  rejects  about  one-fourth  of  a  mile  further  to  the  south  than  that  on  the  east  side  (Long 
leach  Point).  The  depth  varies  from  0  to  18  feet  at  mean  low  water,  though  the  lat- 
ter depth  exists  only  at  the  mouth  of  the  harbor.  The  area  within  the  12-foot  curve 
is  about  13  acres,  aud  that  within  the  6-foot  curve  about  68  acres.  The  month  of  the 
harbor  is  obstructed  by  two  rocks— Umbrella  Rock,  with  a  depth  of  4  feet  over  it  at 
mean  low  water  and  an  area  within  the  15- foot  curve  of  about  1,350  square  yarda, 
and  Huron  Rock  (uot  shown  on  the  chart),  with  9  feet  depth  at  mean  low  water  and 
an  area  within  the  15-foot  curve  of  about  225  square  yards.  Umbrella  Bock  is  aboat 
800  feet  from  the  west  side  of  the  entrance  and  Huron  Rock  about  the  same  distance 
from  the  east  side,  both  rocks  being  near  the  line  joining  the  headlands.  An  exten- 
sive reef,  with  outlying  shoal  spots  known  as  the  Hen  and  Chickens,  with  its  highest 
point  3  feet  above  mean  low  water  and  having  an  area  within  the  16-foot  curve  of 
about  75  acres,  lies  about  1,200  feet  directly  south  of  the  mouth  of  the  harbor,  and 
prevents  vessels  from  entering  the  harbor  by  a  direct  course.  Umbrella  Rock  lies 
almost  in  the  center  of  the  channel  by  which  vessels  passing  to  the  west  of  the  Hen 
and  Chickens  enter  the  harbor,  while  Hnron  Rock  occupies  a  similar  position  in  the 
east  channel.  Several  vessels  have  struck  Umbrella  Rock  during  the  past  season, 
one  being  considerably  injured,  and  one  vessel  ran  on  Huron  Rock  (the  ex.i8tenceof 
the  rock  was  not  known  until  this  time)  and  could  not  be  gotten  off  until  the  next 
high  tide,  Hustuining  bcvere  iujnrics.  Ou  account  of  the  danger  of  swinging  against 
them,  these  rocks  considerably  reduce  the  anchorage  room  near  the  month  of  the  har- 
bor, where  steamers  and  schooners  of  deep  draught  have  to  anchor.  The  harbor  is 
often  overcrowded,  and  the  matter  of  anchorage  room  is  an  important  one. 

PRESENT  COMMERCE. 

Larchmont  is  a  suburban  village,  having  a  population  of  about  2,000  in  summer  and 
300  in  winter,  and  is  growing  rapidly.  It  was  founded  and  developed  by  a  land  as- 
sociation known  as  the  Larchmont  Manor  Company.  No  business,  except  hotel  keep- 
ing, is  allowed  to  be  carried  on  in  the  place,  and  the  harbor  is  little  used  for  com- 
merce. The  only  cargoes  brought  into  the  harbor  during  the  past  year  were,  as  far 
as  I  could  learn,  4  schooner- loads  of  building  materials.  It  is,  however,  largely  used 
by  the  vessels  belonging  to  the  Larchmont  Yacht  Club,  one  of  the  largest  and  most 
rapidly  growing  organizations  <»f  this  kind  in  the  country.  In  May,  1888,  the  club 
had  a  membership  of  504,  and  the  yachts  enrolled  on  the  club's  list  included  25st<6aoi- 
ers,  total  tonnage  1,754  tons;  26 schooners,  total  tonnage  1,491  tons;  70 sloops,  total 
tonnage  l,()7*i  tons  ;  and  55  smaller  boats,  tonnage  not  given, making  a  total  of  176 
vessels  with  a  total  tonnage  of  4,017  tons,  exclusive  of  the  55  small  boats.  The  club 
list  issued  in  May,  1888,  shows  the  condition  of  the  club  at  that  time.  Since  then  the 
membership  has  been  increased  to  597,  and  from  20  to  25  new  vessels,  ranging  from  S(' 
to  300  tons,  and  having  a  Larger  average  tonnage  than  the  vessels  on  the  May  list, 
have  been  a<lded.  The  total  value  of  tne  vessels  belonging  to  the  club  is  estimated, 
from  the  known  valnes  of  several  of  the  vessels,  at  from  $3,500,000  to  $4,000,000. 

A  large  number  of  the  residents  of  Larchmont  are  members  of  the  club  and  yacht- 
owners.  Their  yachts  are  usually  anchored  in  the  harbor  during  the  summer  season 
(May  1  to  October  L5).  The  other  yachts  belonging  to  the  club  use  the  harbor  for  a 
considerable  part  of  the  season.  In  addition,  a  great  many  yachts  belonging  to  other 
clubs  use  the  harbor.  Their  number  is  estimated  at  about  one-half  the  number  be- 
longing to  the  Larchmont  Club.  At  the  time  of  my  visit,  September  19,  there  were 
4  steam-yachts  tonnage  260;  3  schooners,  tonnage  142;  19  sloops,  tonnage  could  not 
be  obtained  ;  1  steam-launch,  2  naphtha-launches,  and  6  cat-boats  in  the  narbor,  with 
a  total  value  of  $4(>5,000.  On  September  1  (the  day  of  the  regatta),  I  counted  in  the 
harbor  5  steam-yachts,  tonnage  592;  9  schooners,  tonnage  421 ;  42  sloops,  tonnage  of 
:{,125 ;  2  tugs,  1  of  100  tons ;  4  steam-launches,  1  of  9  feet  draught :  3  napbtha-laanchsfl 
and  about  '^0  cat-boats.  The  number  given  above  for  September  19  is  only  about 
half  that  using  the  harbor  daily  in  July  and  August.  On  the  night  of  July  3,  1887, 
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124  cabin  boats  (exclnsive  of  smaller)  anchored  in  the  harbor  in  readiness  for  the  re- 
getta  of  Jnly  4-;  and  on  July  3,  1888,  the  nnmber  was  considerably  greater.  At  snch 
times  (6  to  10  days  each  season)  the  harbor  is  greatly  overcrowded. 

The  yachts  using  the  harbor  frequently  have  to  enter  it  after  dark,  on  account  of 
being  becalmed,  or  other  reasons.  The  rooks  at  the  bottom  are  then  very  danger- 
ous. The  rather  light  construction  of  the  yachts  increases  this  danger,  and  their 
comparatiyely  great  value  renders  the  wreck  of  one  of  the  more  valuable  ones  a 
serious  loss. 

It  is  said  that  within  the  past  season  from  100  to  200  commercial  vessels  have  used 
the  harbor  for  refuge  from  winds  from  west  to  northeast.  This  is  a  decided  increase 
over  previous  years,  and  is  due  to  the  harbor  being  better  known  audits  obstructions 
more  thoroughly  buoyed. 

PR08PKCTIVK  COMMERCE. 

The  increiue  in  the  club's  membership  and  iu  the  number  of  yachts  belonging  to  it 
has  been  very  rapid.  This  increase  will  probably  continue.  '^  The  proportional  in- 
crease iu  tonnage  has  been  still  greater,  and  it  is  expected  that  most  of  the  largest 
yachts  on  the  North  Atlantic  coast  will  soon  be  on  the  club's  list.  The  finest  yacht 
clnb-house  in  the  country,  it  is  said,  has  been  erected  here  during  the  past  year,  at  a 
cost  of  oVer$  100,000,  and  grounds  covering  several  acres  and  having  a  large  water 
front  have  been  bought  and  finely  improved  by  the  club.  These  added  attractions 
have  largely  increased  the  use  of  the  harbor  by  yachts  during  the  past  season,  and  a 
continued  increase  may  be  looked  for.  A  ship-yard  and  marine  railway  for  the  re- 
pair of  yachts  and  other  vessels  is  to  be  established  on  the  west  side  of  the  harbor. 
It  is  thought  that  the  harbor  would  be  considerably  used  as  a  harbor  of  refuge  by 
coasting  vessels  if  the  obstructions  at  its  mouth  were  removed.  The  improvement 
of  the  harbor  would  increase  its  use  by  the  large  yachting  fleet  of  Long  Island  Sound 
and  New  York  Harbor,  and  would  relieve  the  anchorage  ground  of  commercial  har- 
bors, where  the  anchoring  of  yachts  often  seriously  interferes  with  commerce.  New 
Roehelle  Harbor,  Cit^  Island  Roads,  aud  parts  of  New  York  Bay  are  much  obstructed 
in  this  way,  and  collisions  often  result  from  it. 

DESIRED  IMPROVEMENT. 

The  removal  ot  Huron  Rock  to  15  feet  at  mean  low  water,  and  of  Umbrella  Rock 
preferably  to  15  feet  (though  its  removal  to  12  feet  would  give  substantial  relief,  as 
there  were  on  the  list  of  last  May  only  six  vessels  belonging  to  the  club  drawing  12 
feet  or  over)  is  desired. 

To  remove  Hurou  Rock  to  15  feet  would  require  the  removal  approximately  of  225 
cubic  yards  of  rock  measured  in  place,  which,  at  (25  per  cubic  yard,  would  cost 
$5,625. 

To  remove  Umbrella  Rock  to  15  feet  would  require  approximately  the  removal  of 
2.500  cubic  yards  of  rock,  which,  at  $25  per  cubic  yard,  would  cost  |62',500. 

Adding  $9,875  (about  15  per  cent)  for  engineering  and  contingenoies,  would  make 
a  total  of  $78,000. 

If  Umbrella  Rock  were  removed  to  12  feet  the  cost  of  its  removal  would  be  reduced 
about  one-half,  and  the  total  cost  of  the  improvement  would  be  about  $42,500. 

The  rock  taken  out  can  be  deposited  in  the  upper  part  of  the  harbor,  where  it  is 
desired  to  form  a  breakwater. 

Before  a  close  estimate  could  be  made,  a  careful  survey  would  be  necessary.  I 
should  estimate  its  cost  at  $600. 

I  am  indebted  to  Messrs.  O.  C.  W.  Lowrey,  £.  L.  Bushe,  aud  others,  of  the  Laroh- 
mont  Yacht  Club,  for  information  and  facilities  for  making  the  examination. 
Very  respectfully,  your  obedient  servant, 

James  C.  Sanford, 

First  Lieut  of  Sngineers, 

Col.  D.  C.  Houston, 

Corps  0/  Engineers f  U.  8,  A, 


survey  op  larohmont  harbor,  new  york. 

Engineer  Office,  United  States  Army, 

New  Yorh^  November  26,  1889. 

Gbnsbal  :  I  have  the  houor  to  submit  the  followiu^  rei>ort  on  survey 
of  LarchiDont  Harbor,  Loug  Island  Sound,  New  York,  made  in  pursu- 
ance of  the  river  aud  harbor  act  of  August  11, 1888. 
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I  would  refer  to  my  preliminary  report,  dated  November  28, 1888,  for 
information  aa  to  tbe  amount  oi  commerce  and  navigation  to  be  Ik»i6 
fited  by  the  improvement  of  this  harbor.  The  entrance  to  the  harbor 
is  obstructed  by  two  rocks,  shown  on  the  accompimying  tracing,  known 
as  Umbrella  and  Huron  rocks.  When  the  preliminary  examination  was 
made  it  was  understood  to  be  the  desire  of  those  interested  in  the  har- 
bor to  have  these  rocks  removed,  and  a  detailed  survey  was  made  in 
August-September,  1889,  by  Mr.  Henry  N.  Babcock,  assistant  engineer, 
for  the  purpose  of  making  an  accurate  estimate.  I  transmit  his  report, 
which  includes  a  survey  of  other  obstructions  and  an  alternate  project 
for  breakwaters.  This  latter  does  not  at  present  meet  the  approval  of 
those  interested,  but  is  submitted  for  consideration. 

The  quantity  of  rock  to  be  removed  above  the  plane  of  15  feet  below 
mean  low  water  is — for  Umbrella  Bock,  3,329  cubic  yards ;  for  Huron 
Rock,  336  cubic  yards ;  total,  3,665  cubic  yards.  The  estimated  cost  of 
removing  this  amount,  including  contingent  expenses,  is  $126,600. 

The  rock  removed  should  be  deposit^  on  the  northerly  end  of  HeQ 
and  Chickens  Reef,  in  depth  of  14  or  15  feet,  to  form  a  breakwater  or 
beacon  to  clearly  mark  the  location  of  the  reef  and  the  entrance  to 
Larch  mont  Harbor. 

Very  respectfully,  your  obedient  servant, 

D.  O.  Houston, 

Colonel  of  Engineen. 

Brig.  Gen.  Thomas  L.  Gasey, 

Chief  of  Engineers^  U.  8.  A, 


rkport  of  mr.  hbnry  n.  babcock,  assistant  bnqinkbr. 

Engineer  Office,  United  States  Armt, 

New  Ymrkj  Nifvemher  21, 1889. 

Colonel:  I  have  the  honor  to  submit  the  following  report  apon  aaarvey  of  Laveh- 
mont  Harbor,  New  York,  made  under  your  direction  m  AugUBt--September,  1889: 

general  DESORIFTION  OF  HARBOR  AND  STATEMENT  OF  PRESENT  AND  PROSPBOTIVl 

COMMERCE. 

These  are  given  in  sufficient  detail  and  accuracy  in  your  report  on  the  preliminary 
examination  of  Larchmout  Harbor  (with  Lienteuant  Sanford's  report  aa  incloflure) 
dated  November  28, 1688  (see  Letters  Sent — examinations  and  surveys,  pages  )2O4-210). 
The  name  of  the  harbor  is  changed  from  Delaucy  Cove  to  Larchmont  Harbor  on  the 
last  Coast  Survey  chart.  No  material  changes  have  taken  place  in  present  or  pros- 
pective commerce  since  the  date  oi  that  report. 

SURVEY  AND  MAP. 

In  your  report  upon  the  preliminary  examination  you  stated  that  no  general  mr- 
vey  of  the  harbor  was  needed,  as  the  Coast  Survey  chart  was  very  complete^  but  a 
detailed  survey  of  tlie  rocks  was  necessary  to  ascertain  the  exact  amount  of  materiftl 
to  bu  removed.  However,  part  of  tlie  time  the  water  was  too  roueh  to  work  on  th« 
rocks,  and  during  that  time  a  paitial  survey  of  the  harbor  was  made  in  order  to  show 
the  relation  of  the  rocks  to  the  channels  and  anchorage  ground. 

Umbrella  Rock  was  surveyed  by  driving  fonr  stakes  around  it  and  stretching  lines 
across,  taking  soundings  at  5- foot  intervals.  One  of  these  stakes  was  run  down  by 
a  schooner  soon  after  setting,  and  was  replaced.  After  the  work  of  soanding  was 
nearly  fiuished  sea-weed  collected  on  the  lines  to  such  an  extent  that  they  could  not 
be  stretched  tight,  and  the  rest  of  the  rock  was  covered  with  sonndinga  located  by 
transits  on  shore. 

Huron  Rock  was  also  surveyed  by  angles  taken  to  each  sounding,  as  the  bottom 
tbere  was  too  hard  to  drive  stakes. 

Besides,  there  are  two  ledges  inside  the  harbor  which  were  surveyed,  as  vorbaUy 
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directed  by  you.  Soundings  on  tbe«e  ledges  were  also  located  by  intersecting  angles* 
I  could  not  lind  any  local  name  applied  to  these  ledges,  so  have  designated  them  on 
the  map  as  North  Ledge  and  South  Ledge ;  each  is  marked  by  two  spindles,  one  near 
the  upper  and  one  near  the  lower  end. 

Mean  low- water  plaue  was  determined  by  leveling  to  connect  the  tide-gauge  with 
the  bench-mark  at  New  Rochelle  Harbor. 

The  general  map*  of  the  harbor  is  platted  to  a  scale  of  200  feet  to  the  inch,  and 
detailed  maps*  of  the  rocks  on  the  same  sheet  to  a  scale  of  20  feet  to  the  inch. 

DBTAILKD  DESCRIPTION  OF  ROCKS. 


Umbrella  Rook  is  about  800  feet  southeast  f^oip  Umbrella  Point,  from  which  it  is 
separated  by  a  channel  over  16  feet  deep  quite  up  to  the  shore,  with  bottom  of  soft 
mud.  The  rock  is  entirely  surrounded  by  mud  so  soft  that  in  places  it  is  difficult  to 
tell  whether  the  sounding  passes  through  mud  or  not  before  reaching  the  rock.  Um- 
brella Rock  has  two  summits,  one  with  a  least  depth  of  3.1  feet,  the  other  with  a  least 
depth  of  3.9  feet,  and  having  a  gap  about  10  feet  deep  between  them.  The  surface  of 
the  rock  is  quite  ragged.    Tlie  least  bottom  depth  around  the  rock  is  15  feet. 

Following  are  the  areas  of  contours  3  feet  apart  on  this  rock  and  the  yolume  of 
rock  in  place  above  such  contours : 


••foot  contoar. 
9-fooi  ooDtonr 
ISS-foot  contour 
15-foot  COD  tour 


Volame  above. 


Oubieymrdt. 

65 

650 

1.657 

8,829 


Showing  that  the  average  depth  of  rock  is  above  the  12-foot  curve  3.6  feet,  above  the 
15-foot  curve,  5.0  feet. 

Huron  Rock  is  about  900  feet  southwest  from  Flagler's  Point,  to  which  it  is  con- 
nected by  a  gradually  sloping  bottom  with  maximum  depth  of  15  feet,  the  bottom 
being  hard  sand  with  many  outcroppings  of  rock,  probably  bowlders. 

The  channel  between  the  rock  and  shore  is  sale  only  for  light-draught  vessels. 
Hnron  Rock  is  apparently  a  ledge,  with  least  depth  of  9.8  feet,  while  the  least  depth 
of  the  surrounding  bottom  is  15  feet. 

Following  are  the  areas  of  contours  3  feet  apart,  with  the  volumes  of  rock  in  place 
above  each : 


Area. 

Yolnme  above. 

• 

ft-foot contonr........... ............ 

Squan  yardt. 

0 

148 

495 

Oubie  yardt. 
0 

12-'f<M>t  contonr. -.1.. _ ^., , 

42 

15-foot  contour 

386 

Showing  that  the  average  depth  of  rock  is  above  the  12-foot  curve  1.2  feet,  above 
tbe  15  foot  curve,  2.0  foet. 

North  Ledge  lies  near  the  west  side  of  the  harbor,  about  1,700  feet  north  of  Um- 
brella Rock.  It  is  separated  from  the  west  shore  by  a  channel  of  10  feet  depth  (ex- 
cept at  the  north  end,  where  the  depth  is  9  feet),  with  a  muddy  bottom,  but  this 
channel  is  very  little  used.  The  rock  is  conlinuous,  but  has  three  crests  rising  above 
low-water  mark,  with  elevations -f  0.7, -f- 1.0,4-2.4,  and  depths  of  4  feet  or  over  be- 
tween.   The  rook  is  quite  ragged  and  irregular. 

Following  are  the  areas  of  certain  contours  and  volumes  of  rock  in  place  above 
each: 


Mean  low-water  contour. 

6>foot  oontonr 

9- foot  contour 


1 


Squart  yardt. 

74 

1,304 

2,602 


Volume  above. 


(hUde  yardt. 
22 
1.080 
8,024 


Omitted;  printed  in  House  Ex.  Doc.  No.  40,  Fifty-first  Congress,  first  session. 
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ft 

Showing  that  tlie  average  depth  of  rock  is  above  the  6-foot  onrve  2.5  feet^  above  the 
9- foot  curve,  3.5  feet. 

Soath  Ledge  also  lies  near  the  west  side  of  and  near  the  inoatL  of  the  haxbor;  be- 
tween it  and  the  west,  shore  there  is  a  channel  of  11  feet  depth,  with  soft  mud  bottom, 
bnt  the  clianuel  is  out  of  the  way  and  but  little  used.  The  rock  is  in  two  parts, 
separated  by  a  channel  10  feet  deep  and  about  25  feet  wide.  The  north  part  risea  to 
4.1  feet  above  low  water,  and  the  south  part  to  1.0  foot  above. 

Following  are  the  areas  of  certain  contours  for  both  parts  of  this  ledge  together, 
with  volumes  of  rock  in  place  above  those  contours: 


Volume  aboTflu 


Ifean  low- water  oontoar. 

6>foot  coQtour 

9-fout  ooutour 

11-foot  ooQtoar 


Sqtuun  yards, 

161 

791 

1.205 

1.653 


Cubic  yardi. 
53 

2,773 


Showing  that  the  average  depth  of  rock  is  above  the  6-foot  curve  3.2  feet^  above 
the  9-foot  curve,  4.6  feet;  above  the  11-foot  curve,  5.3  feet. 

DESIRED  IMPBOVEMENT. 

At  the  time  of  the  survey  I  spoke  with  several  members  of  the  Larohmont  Tacht 
CMub,  who  are  the  parties  chiefly  interested;  what  they  wished  was  the  removal  of 
Umbrella  and  Huron  rocks.  They  would  also  like  to  have  the  North  Ledge  removed, 
but  did  not  thiok  they  would  ask  the  United  States  to  undertake  that  now.  At  some 
subsequent  time  they  said  that  they  meant  to  ask  the  Government  to  build  a  break- 
water ofi'  Flagler's  Point  and  perhaps  another  off  the  mouth  of  the  harbor,  to  improve 
their  anchorage-ground.  I  suggested  to  them  that  removing  rooks  was  expensive 
work,  and  that  if  the  breakwater  could  be  arranged  to  cover  the  rocks,  it  would  not 
be  necessary  to  remove  them.  I  made  rough  estimates  from  the  Coast  Survey  charts 
of  the  probable  cost  of  breakwaters  from  each  side  of  the  mouth  of  the  harbor,  one  to 
extend  to  and  cover  Huron  Rock,  the  other  to  extend  to  and  cover  Umbrella  Rock, 
and  the  general  opinion  seems  to  be  that,  as  the  cost  would  not  (apparently)  exceed 
that  of  removing  the  rocks,  it  would  be  the  better  plan  to  adopt;  and  they  wished 
an  opportunity  to  consider  it  further  when  the  map  was  platted  and  definlt'e  estimates 
could  be  made.  The  members  of  the  club  whom  I  spoke  with  were  chietly.  Commo- 
dore Lowry,  Vice-Commodore  Allie,  Treasurer  Bnshe,  and  Messrs.  Coats  aiid  Murray, 
of  the  executive  committee.  From  your  recent  letter  from  Commodore  Lowry,  I 
understand  that  the  project  for  breakwaters  is  definitely  abandoned,  bnt,  as  directed 
by  you,  I  submit  herewith  estimates  both  for  removal  of  rocks  and  for  breakwaten. 

ESTIMATES  OF  COST. 

On  acconnt  of  the  exposed  positions  of  Umbrella  and  Huron  rocks,  I  do  not  think 
it  would  be  safe  to  estimate  the  cost  of  their  removal  at  less  than  $30  per  yard,  with 
15  per  cent,  allowed  for  contingencies:  though  if  the  work  could  all  oe  done  under 
one  contract  it  might  be  accomplishea  for  less.  North  and  South  ledges  are  more 
sheltered  and  would  have  to  be  excavated  to  less  depth,  and  a  fair  price  for  them 
would  be  $25  per  yard.  To  remove  Umbrella  Rock  to  12  feet,  while  the  depth  around 
it  is  15  feet,  would  probably  be  unsatisfactory,  and  efforts  would  subsequently  be  made 
to  have  it  taken  out  to  15  feet  depth  ;  it  would  be  much  more  eoonomical  to  tako  it 
out  to  15  feet  depth  at  first. 

Umbrella  Rock,  removing  to  12  feetdepth,  1,657  cubic  yards,  at  $30 $49,710 

Add  about  15  percent,  for  contingencies 7,290 

Total 67,000 

Umbrella  Rock,  removing  t^  15  feet  depth,  3,329  cubic  yards,  at  $30 99, 870 

Add  about  15  per  cent,  for  contingencies 15,130 

Total 115,000 

Huron  Rock,  removing  to  15  feet  depth,  336  cnbic  yards,  at  $30 10,060 

Add  about  15  per  cent,  for  contingencies 1,520 

Total 11,600 
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North  Ledge,  removing  to  9  feet  depth,  3,024  cubic  yards,  at  |25 |75,6(X) 

Add  about  15  per  cent,  for  coutingencies ^ 11,400 

Total 87,000 

South  Ledge,  removing  to  11  feet  depth,  2,773  cubic  yards,  at  |'i5 69, 325 

Add  about  15  per  cent,  for  contingencies 10,375 

Total V 79,700 

Omitting  North  and  South  ledges,  whose  removal  is  not  anked  for,  thecost  of  remov- 
ing Umbrellaand  Huron  rocks  to  15  feet  depth  would  be  |ll5,000-h$t  1,600=1120,600. 
Or  of  removing  Huron^to  15  feet  and  Umbrella  to  12  feet,  |57,000-f  |11,600=:$68,000. 

BRKAKWATER8. 

Breakwaters  in  this  position  should  be  about  5  feet  wide  on  top  and  built  to  10  feet 
above  low  water  (2^  feet  above  high  water),  with  side  slopes  of  one  on  one. 

Such  a  breakwater  to  cover  Huron  Rock  would  be  930  feet  long;  the  bottom  is 
very  hard  and  little  or  nothing  need  be  allowed  for  settling.  It  would  contain  23,000 
tons  of  riprap. 

Such  a  breakwater  to  cover  Umbrella  Rock  would  be  800  feet  long ;  the  bottom  is 
quite  soft,  aud  4  feet  average  should  be  allowed  for  settling.  It  would  contain  42,000 
tons  of  riprap. 

Judging  from  prices  obtained  at  David's  Island  sea-wall,  riprap  ought  to  be  pur- 
cbased  for  these  breakwaters  at  $1.10  per  ton  ;  the  depth  is  ample  for  any  vessels,  ex- 
cept at  the  shore  ends  and  on  the  top  of  Umbrella  Rock,  and  there  is  a  narbor  close 
at  hand.  It  is  not  probable,  however,  that  snch  rates  could  be  obtained,  and  for 
purposes  of  this  estimate  the  cost  is  placed  at  |1.40  per  ton. 

Cost  of  Huron  Breakwater  would  be  23,000  tons  of  liprap  at  |1.40 $32,200 

Add  about  15  per  cent,  for  contingencies 4,800 

Total 37,000 

Cost  of  Umbrella  Breakwater  would  be  42,000  tons  of  riprap  at  $1.40 58,  isOO 

Add  about  15  percent,  for  contingencies. 9,200 

Total 68,000 

or  total  cost  for  both  breakwaters  $68,000-f  $37,000=$  105,000. 

The  clear  openine  between  these  breakwaters  would  be  930  feet,  with  depth  of  over 
15  feet,  or  greater  than  obtains  in  the  harbor  above. 

SUMMARY. 

There  are'  certain  advantages  which  the  plan  for  breakwater  wonld  have  over  the 
one  for  removing  the  rocks,  and  which  I  take  the  liberty  of  suggestiug ;  some  of  them 
you  would  notice  at  once,  others  depend  more  or  less  on  the  nature  and  use  of  this 
particular  harbor,  and  are  apparent  only  on  the  ground  or  upon  consideration  of  the 
map. 

(1)  The  channels  east  of  Huron  Rock  and  west  of  Umbrella  Rook  are  seldom  used  ; 
during  six  days  that  I  was  atLarchmont  I  saw  many  vessels  enter  and  go  out,  and 
do  not  remember  one  to  have  used  those  channels.  The  channel  be'tween  the  rocks 
18  nearly  as  direct  in  any  case ;  it  is  over  900  feet  wide,  and  would  amply  accommo- 
date all  vessels  using  the  harbor. 

(2)  The  harbor  lb  not  secure  enough  in  case  of  easterly  gales ;  for  three  days  during 
tbe  survey  a  strong  northeast  wind  was  blowing  and  vessels  had  to  go  well  up  the 
harbor  into  shoal  water.  The  harbor  is  more  exposed  to  east  and  southeaet  gales 
than  to  northeast.  The  fact  that  certain  members  of  the  yacht  club  liad  considered 
tbe  need  of  a  breakwater  shows  that  the  harbor  is  not  always  secure. 

(3)  I  was  told  that  at  some  seasons  of  the  year  quite  a  number  of  oyster  and  fishing 
boats  run  in  there  for  the  night  for  shelter  during  storms  ;  they  would  not  be  ma- 
terially interested  in  having  the  rocks  removed,  but  would  be  in  having  the  safety  of 
tbe  harbor  improved. 

(4)  These  breakwaters  would  secure  a  shelter  from  storms  of  from  30  to  90  acres 
area,  according  to  the  direction  of  storms. 

(5)  Besides  the  evident.economy,  as  appears  in  the  estimates,  it  is  impossible  to  tell 
iu  advance  what  submarine  rook  removal  will  cost,  if  let  by  contract;  if  done  under 
successive  sQiall  appropriations  the  cost  might  be  considerably  above  the  estimate. 
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A  proper  price  for  riprap  can  be  much  more  readily'  ascertained,  and  if  it  were  pur- 
chased at  a  favorable  tinic^  and  excavation  stone  from  New  York  City  were  accepted, 
the  price  uii^ht  be  much  lower  than  the  estimated  cost  per  ton. 
Respectfully  submitted. 

Henry  N.  Baboock. 

Aaaistant  SnginMt, 
Col.  D.  C.  Houston,    * 
Corpa  of  Engineers, 


D  24. 


ESTABLISHMENT- OF  HARB0R->LINE8  OF  STAMFORD  HARBOR,  CONNECTI- 
CUT. 

Linden  liODaB, 
Stamford^  Oonn.j  November  11,  1889. 

Mt  Dear  Sir  :  At  tbe  request  of  a  number  of  friends  here,  and  some 
of  them  influential  iu  our  district,  I  take  the  liberty  of  sending  to  you 
a  petition,  which  they  desire  to  have  put  before  the  Secretary  of  War  in 
such  way  as  may  seem  best  to  you,  with  the  hope  that  if  presented  by 
you  it  may  have  immediate  attention. 

The  Government,  as  you  kuow,  has  spent  a  considerable  sam  of  money 
in  digging  out  the  channel.  A  party  here  are  about  building  out  a  pier 
or  dock  in  such  a  way  as  to  obstruct  navigation  and  injure  other  prop- 
erty. These  petitioners  ouly  ask  to  have  the  harbor-lines  properly  ob- 
served, which  they  learn  can  be  done  by  the  order  of  the  Secretary  of 
War,  who  will  order  a  proper  survey,  and  see  that  no  unfair  encroach- 
ment is  made  in  the  harbor,  which,  at  the  very  best,  is  narrow. 

1  have  no  interest  in  this  matter,  beyond  what  I  have  to  see  no  wrong 
done,  which  may  injure  navigation,  and  also  the  harbor  of  Stamford,  if 
not  opposed  by  the  proper  authority. 

I  have  the  honor  to  be,  very  truly  yonrs, 

James  D.  Smith. 

Hon.  Jos.  B.  Hawley, 

United  States  Senate. 

[Flnt  iudbraement.  | 

Office  Chief  of  Engineers, 

U.  S.  Army, 
Jfavember  25,  1889. 
Respectfully  returned  to  the  Secretary  of  War. 
Mr.  James  D.  Smith,  of  Stamford,  Conn.,  through  Hon.  Joseph  R. 
Hawley,  TJ.  S.  Senate,  forwards  petition  of  a  number  of  citizens  of  that 
place,  representing  that  certain  parties  threaten  to  erect  and  extend 
docks  or  wharves  out  into  the  harbor  of  Stamford,  Conn.,  so  as  to  seri- 
ously affect  and  injure  the  rights  of  navigation  therein,  and  requesting 
that  the  War  Department  cause  harbor- lines  to  be  run,  or  take  such  other 
steps  as  will  prevent  encroachment  upon  the  right  of  navigation  in  said 
harbor. 

Section  12  of  the  Biver  and  Harbor  act  of  August  11, 1888,  provides 
that : 

Where  it  is  made  manifest  to  tbe  Secretary  of  War  that  the  establishment  of  harbor. 
lines  is  essential  to  the  preservation  and  protection. of  harbors,  be  may,  and  is  hereby 
authorized,  to  cause  snon  linos  to  be  established,  beyond  wh'ich  no  piers  or  wharves 
shall  be  extended  or  deposits  made  except  under  such  regulations  as  may  bo  pits- 
scribed  from  time  to  time. 
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It  appearing  from  the  within  petition  that  the  establishment  of  faarbor- 
lines  is  essential  to  the  preservation  and  protection  of  the  harbor  of 
Stamford,  Conn.,  it  is  recommended  that  proper  steps  be  taken  for  their 
establishment.  If  this  be  approved,  I  further  recommend  that  the  sub- 
ject be  referred  to  a  Board  of  OflBcers  of  the  Corps  of  Engineers,  to  con- 
sist of  Col.'D.  Q.  Houston,  Lieut.  Col.  G.  L.  Gillespie,  and  Capt.  Thos. 
L«  Casey,  whose  duty  it  shall  be  to  make  the  necessary  examinations 
and  investigations  to  enable  them  to  report  fully  upon  the  matter  and 
to  indicate  the  lines  proposed  for  adoption  at  as  early  a  day  as  practi- 
cable. 

It  is  also  recommended  that  the  expenses  of  the  Board,  including  the 
cost  of  the  required  examination  be  paid  by  Col.  D.  G.  Houston,  Corps 
of  Engineers,  from  the  appropriation  for  "  Improving  harbor  at  Stam- 
ford, Conn.'' 

Thos.  Lincoln  Casey, 
.  '  Brig,  Oen.y  Chief  of  Engineers. 

(Second  indoraemeiit.] 

November  27, 1889. 

Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War. 

Sam'l  Hodgkins, 
Acting  Chief  Cleric. 


PETITION  OF  CITIZENS  OF  STAMFORD,  CONNECTICUT. 

Stamford^  Conn.,  Novembtr  11,  1889. 

Wliereas  tho  Uuited  States  Goverument  bas  within  the  past  few  years  expended 
a  large  sum  of  money  iu  deepeutng  and  improviDg  the  harbor  at  Stamford,  Fairfield 
County,  Conn.,  so  that  the  same  might  be  navigable  at  all  tides ;  and 

Whereas  certain  parties  owning  or  uccnpying  land  adjoining  said  harbor  are  in 
the  act  of  or  threaten  to  erect  and  extend,  without  any  legal  right,  docks  or  wharves 
out  into  the  said  haibor  so  as  to  serionsly  affect  and  injure  the  rights  of  navigation 
therein,  and  to  a  certain  extent  prevent  the  use  of  the  channel  of  said  harbor: 

Now,  therefore,  the  undersigned,  citizens  and  tax-payers  of  said  Btamford,  and 
owners  of  land  adjoining  said  harbor,  respectfnlty  request  that  you  will  cause  an  ex- 
amination to  be  made  Into  the  condition  of  said  harbor,  and  if  deemed  expedient,  to 
canse  a  harbor-line  to  be  run,  beyond  which  no  wharf  or  dock  shall  be  allowed  to  be 
extended ;  or  to  take  such  steps,  in  such  way  as  you  may  see  fit,  to  prevent  any  en- 
croach ment^  upon  the  right  of  navigation  in  said  channel  and  harbor,  and  your  peti- 
tioners as  in  duty  bound  will  ever  pray. 

(Walton  Furgnson  and  twenty-six  others.) 


kepobt  of  boabd  of  enginebbs. 

Engineer  Office,  U.  S.  Abmt, 

New  York,  February  24, 1890. 

Genebal  :  Tbe  Board  of  OfiQcers  of  the  Corps  of  Engineers,  consti- 
tnted  by  Special  Orders,  No.  78,  Headquarters  Corps  of  Engineers, 
U.  9.  Army,  dated  Washington,  D.  C,  November  30, 1889,  to  establish 
harbor-lines  in  Stamford  Harbor,  Connecticut,  has  the  honor  to  submit 
the  following  report : 

In  determining  npou  a  s^'stem  of  harbor-lines  for  Stamford  Harbor,  it 
was  thought  advisable,  first,  to  thoroughly  examine  the  natural  condi- 
tions, such  as  the  existing  shore-line,  depth  of  water,  and  range  of  tides, 
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in  connection  with  the  present  and  prospective  demands  of  commerce; 
and,  second,  to  thoroughly  weigh  the  conflicting  personal  interests 
which  constituted  the  motive  for  the  petition  which  was  the  immediate 
cause  of  the  organization  of  the  Board,  this  petition  beingdated  Novem- 
ber 1 1, 1889,  and  stating  that— 

Wbereaa  certaiu  parties  owning  or  occnpyiug  land  adjoiniuff  said  harbor  are  ia 
the  act  of  or  threaten  to  erect  and  extend,  witboot  any  legal  right,  docks  or  wharrefl 
out  into  the  said  harbor  so  as  to  seriously  affect  and  injure  the  rights  of  navigation 
therein,  and  to  a  certain  extent  prevent  the  use  of  the  channel  of  said  harbor: 

Now,  therefore,  the  undersigned,  citizens  and  tax-payers  of  said  Stamford,  and 
owners  of  land  adjoining  said  harbor,  respectfnlly  request  that  you  will  cxuise  an  ex- 
amination to  be  made  into  the  condition  of  said  harbor,  and  if  deemed  expedient,  to 
cause  a  harbor-line  to  be  run,  beyond  which  no  wharf  or  dock  sh^I  be  allowed  to  be 
extended,  or  to  take  snob  steps  in  such  way  as  you  may  see  fit  to  prevent  any  ^- 
croachnient  on  the  right  of  navigation  in  said  channel  and  harbor,  and  your  petition- 
ers as  iu  duty  bound  will  ever  pray. 

Accordingly,  on  December  9, 1889,  the  Board  proceeded  to  Stamford 
and  made  a  preliminary  examination  of  the  entire  harbor,  carefnlly 
noting  every  circumstance  and  condition  which  might  aid  the  roemben 
in  defining  a  theoretical  system  of  lines,  subject  to  such  modifications 
as  the  practical  demands  of  the  various  riparian  owners  might,  within 
certain  limits,  seem  to  require.  It  was  ascertained  also  that  the  particular 
dock  referred  to  in  the  petition  had  been  completed  and  that  the  owners 
claimed  that  it  was  constructed  under  authority  of  an  act  of  the  legis- 
lature of  the  State  of  Connecticut 

A  provisional  system  was  soon  after  perfected  by  mutual  discussion 
and  laid  down  on  a  map  drawn  from  careful  and  special  surveys  ordered 
by  the  Board,  and  it  was  resolved  that  these  plans  should  be  submitted 
to  a  committee  of  citizens  of  Stamford  to  be  organized  by  their  own  se- 
lection. As  a  modification  of  this  course,  however,  the  plans  were  sent 
to  Stamford,  and  the  opinions  of,  and  modifications  suggested  by,  the 
riparian  owners,  taken  down  in  writing.  These  opinions  were  laid  be- 
fore the  Board  and  given  as  great  consideration  as  possible,  consistent 
with  the  efficiency  of  the  general  system. 

The  Board  having  taken  into  consideration  the  whole  question  of  har- 
bor-lines for  Stamford  Harbor,  submits  herewith  a  tracing  (with  de- 
scription) of  harbor-lines  recommended  for  the  upper  portion  of  the 
harbor,  embracing  all  existing  wharves  and  those  likely  to  be  con- 
structed in  the  near  future.  For  the  establishment  of  harbor-lines  in 
the  lower  part  of  the  harbor,  additional  surveys  will  be  needed. 

Fifteen  thousand  dollars  have  been  appropriated  for  the  improvement 
of  this  harbor,  and  have  been  applied  to  deepening  and  widening  the 
low-water  channel  up  to  nearly  the  head  of  navigation.  The  original 
estimate  for  this  improvement  was  $20,000,  and  $5,000  has  been  asked 
for  to  complete  the  project  making  a  low- water  channel  80  feet  wide  and 
5  feet  in  depth.  The  mean  rise  of  tides  at  this  locality  is  about  8  feet 
and  the  high-water  chanuel  in  the  upper  part  of  the  harbor  is  about 
400  feet  in  width.  This  high- water  channel  is  utilized  for  vessels  using 
the  harbor  and  should  be  preserved  as  far  as  consistent  with  the  neces- 
sities of  commerce.  The  bottom  of  the  harbor  is  generally  soft,  so  that 
vessels  may  lie  aground  without  injury.  The  improvement  of  the  low- 
water  channel  by  no  means  contemplated  that  wharves  should  be  ex- 
tended out  to  it. 

Among  the  riparian  owners  there  is  but  one  who  will  be  affected  ad- 
versely in  a  pecuniary  way  by  the  lines  here  recommended,  and  this  case 
calls,  therefore,  for  special  mention.  Oillespie  Brothers,  who  own  tlie 
pier  mentioned  in  the  petition,  projecting  from  the  point  on  the  eastern 
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side  of  the  bay,  are  required  t6  remore  62  feet  of  the  pier  in  question 
to  conform  to  the  new  pier  line.  On  presenting  the  plans  toint(»^sted 
parties  the  only  opposer  of  the  provisional  pier  line  for  this  particular 
locality  was  the  firm  of  Gillespie  Brothers.  The  minority  recommended 
a  pier  line  drawn  farther  in  toward  the  shore  and  the  remainder  were 
indifferent,  coinciding  with  the  opinion  of  the  Board.  In  the  system 
recommended  below,  therefore,  the  reduction  of  the  said  pier,  made  in 
the  provisional  system,  has  been  adhered  to. 

The  act  of  the  legislature  of  the  State  of  Connecticut,  under  which  it 
is  claimed  that  this  pier  was  constructed,  provides —    ' 

That  George  A.  Hoyt,  of  Stamford,  be  authorized  to  build  a  dock  between  high  and 
low  water  mark  adjoining  bis  property  at  Waterside,  so  called,  in  the  town  of  Stam- 
ford, commencing  at  a  point  in  a  line  with  the  soutti  line  of  his  property,  and  run- 
ning in  a  northeasterly  direction  160  feet,  and  thence  in  a  northwesterly  direction  '^80 
feet,  following  the  channel  and  within  50  feet  of  the  same.  Said  property  being  situ- 
ated on  the  east  side  of  Mill  River  and  occupied  as  a  lumber-yard. 

The  position  of  the  dock  is  indicated  by  the  letter  A  on  a  map  or  diagram  of  the 
premises  accompanying  this  resolution,  and  on  file  in  the  office  of  the  Secretary  of 
State.  The  area  between  said  dock  and  said  premises  may  be  spiled  and  planked 
over,  or  filled  in  as  may  be  most  convenient. 

This  description  is  indefinite  as  to  the  point  of  commencement,  and, 
if  assumed  to  be  at  the  point  claimed  by  the  owners,  would  carry  the 
wharf  entirely  across  the  low-water  channel.  The  pier  as  now  con- 
structed is  evidently  an  encroachment  on  the  high-water  channel  and 
should  be  removed  to  the  pierhead  line  recommended.  It  consists 
simply  of  a  pile-pier  6  feet  wide,  supporting  a  tramway,  and  can  be  re- 
moved at  small  cost. 

Should  further  appropriations  be  made  for  this  harbor,  it  would  be 
advisable  to  widen  the  channel  which  makes  a  sharp  bend  in  this  vi- 
cinity to  nearly  the  pier  head  line  recomuieuded  on  the  eastern  side. 
BespectfUlly  submitted. 

D.  C.  Houston, 
Colonel  of  Engineers, 
G.  L.  Gillespie, 
lAeuL  Col.  of  Engineers. 
Thos.  L.  Gasby, 
Captain  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  8.  A. 

I  First  IndorBement.  1 

Office  Chief  of  Engineers, 

U.  S.  Army, 
February  27,  1890. 

Respectfully  submitted  to  the  Secretary  of  War, 

It  being  made  manifest  to  the  Secretary  of  War  that  the  establish- 
ment of  harbor  lines  at  Stamford  Harbor,  Connecticut,  was  essential 
to  the  preservation  and  protection  of  that  harbor,  he  approved  the  rec- 
ommendation of  this  office  that  a  Board  of  Engineers  be  constituted 
to  make  the  necessary  examinations  and  investigations,  and  to  indicate 
the  lines  proposed  for  adoption. 

The  Board  constituted  under  this  authority  having  given  the  subject 
careful  consideration,  submits  tlie  within  report  with  a  tracing  and 
description  of  the  harbor-lines  recommended  for  the  upper  portion  of 
Stamford  Harbor,  and  states  that  additional  surveys  will  be  needed  for 
the  establishment  of  harbor-lines  in  the  lower  portion  of  the  harbor. 
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It  i8  recommeDded  that  the  lines  proposed  by  the  Board,  described 
within  and  delineated  on  the  accompanying  tracing  for  the  west  side 
of  harbor  and  for  the  east  side  of  harbor,  be  approved,  and  that  the 
Secretaiy  place  his  approval  both  upon  the  report  and  the  tracing  sub- 
mitted. 

Thos.  LmooLN  Gaset, 
Brig.  Gen.^  Chief  of  Engineen, 

[Second  indoTMment.1 

War  Department,  FdMrv4iry  28, 1890. 

Approved. 

Bedfielb  Proctor, 

Seeretary  of  War. 


STAMFORD   HARBOR,  GONNEOTIOTJT. 

DESCRIPTION  OF  HARBOR-LIN1E8  AS  RECOMMBNDED  FOR  THE  APPROVAL  OF  TRS 
SECRETARY  OF  WAR  BY  THE  BOARD  OP  ENGINEERS  CONSTITOTKD  BY  SPECIAL  ORDBR6| 
NO.  78,  HEADQUARTERS  CORPS  OF  ENGINEERS,  DATED  NOYEM^R  30,  1669,  AT  A 
MEETING  HELD  IK  NEW  YORK  CITY,  FEBRUARY  24,   1890. 

We$t  tide  of  harbor,-— Pier  and  bulkhead  Hnee,  Identical.  Starting  at  the  Boatheart 
corner  of  the  west  abutment  of  Oliver  IStreet  Bridge ;  thence  following  the  pttMent 
bulkhead  on  the  east  side  of  Schofield's  and  of  White  &  Hanrahan's  coal-yards  to  tU 
southern  end;  thence  following  as  nearly  as  maybe  the  present  higb-water  line  of 
the  filling  on  the  south  and  west  sides  of  White  &.  Hanrahau's  coal-yard  by  westerly, 
northwesterly,  and  northerly  courses  to  the  south  end  of  White  &  Hanrahan's  weU 
bulkhead ;  thence  following  said  bulkhead  north  wanily  to  the  south  side  of  the  scale 
house;  thence  extending  190  feet  on  a  course  bearing  magnetic  S.  87^  W. ;  thence 
extending  65  feet  on  a  course  bearing  magnetic  8.  35^  W. ;  thence  expending  south- 
eastwardiy  to  a  point  in  line  oi  north  face  of  Barrett's  Dock  produced  and  20  feet  east 
of  said  dock;  thence  extending  southwardly  parallel  with  and  20  feet  distant  from 
the  east  face  of  said  Barrett's  Dock  to  a  point  in  line  with  the  south  side  of  said  dock 
produced ;  thence  extending  westwardly  to  the  southeast  corner  of  said  dock ;  tbence 
extending  soiithwardly  to  a  point  on  '*  Lower  White  Rock"  (near  the  west  shore)  17 
feet  west  from  the  vertical  east  face  of  said  rock  and  there  terminating. 

East  side  of  harbor, — Pier  line. — Starting  at  the  southwest  comer  of  the  east  abut- 
ment of  Oliver  Street  Bridge;  thence  extending  southwardly  and  following  the  line 
of  the  present  bulkhead  as  far  as  the  west  end  of  the  jog  at  Frank's  boat-house; 
thence  extending  in  a  straight  line  to  the  sonthwest  corner  of  W.  D.  Smith's  coal 
wharf;  thence  ^omitting  the  distance  across  the  month  of  the  east  cove)  starting  at 
the  northwest  pile  of  the  wharf  foundation  Just  north  of  the  Baryta  Mill  and  extend- 
ing in  a  straight  line  to  a  point  on  the  north  side  of  Gillespie  Brothers'  new  wharf  or 
landing,  which  point  is  62  feet  from  the  outer  face  of  said  landing  measured  along  its 
north  face :  thence  extending  in  a  straight  line  to  the  northwest  corner  of  Thoniaft^s 
Dock ;  thence  following  the  face  of  that  dock  to  its  southwest  corner;  tbence  extend- 
ing in  a  straight  line  to  the  northwest  corner  of  the  old  Steam-boat  Dock ;  tbence 
fouowing  along  the  face  of  that  dock  to  its  southwest  corner  and  there  terminating. 

Bulkhead  line, — Starting  at  the  starting  point  of  the  pier  line  and  following  all  its 
courses  to  the  southwest  comer  of  W.  D.  (smith's  dock ;  thence  (omitting  the  distance 
across  the  mouth  of  the  east  cove,  about  286  feet)  starting  at  the  northwest  pile  of  the 
wharf  foundation,  just  north  of  Baryta  Mills,  and  extending  in  a  straight  line  to  the 
northwest  comer  of  the  old  Steam-boat  Dock  ;  thence  following,  with  the  pier-line, 
along  the  outer  face  of  that  dock  to  the  southwest  comer  and  there  terminating. 

And  it  is  further  provided  that: 

Wherever  the  above-described  pier-lines  lie  so  close  to  existing  bulkheads  that 
dredging  can  not  be  done  up  to  such  pier-lines  without  endangering  the  bulkheads, 
a  landing  not  more  than  5  feet  in  width  may  be  built  outside  of  such  bulkheads, 
such  landing  to  be  supported  on  piles  with  an  open  water-way  below. 

This  descnption  refers  to  points  existing  at  the  date  of  this  xeport|  which  will  be 
referred  to  permanent  marks. 
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IMPBOVEBIENT  OF  HUDSON  RIVER  AND  OF  HARBORS  OF  RONDOUT  AND 
SAUOERTIES.  NEW  YORK— RlfiMOVING  OBSTRUCTIONS  IN  EAST  RIVER 
AND  HELL  GAT»-IMPROVEMENT  OP  ENTRANCE  TO  NEW  YORK  HAR- 
BOR—IMPROVEMENT OF  RIVERS  AND  HARBORS  IN  THE  VICINITY  OF 
NEW  YORK  AND  IN  NORTHERN  NEW  JERSEY. 


REPORT  OF  LIEUTENANT-COLONEL  G.  L.  GILLESPIE,  CORPS  OF  ENGI- 
NEERS, OFFICER  IN  CHARGE  FOR  THE  FISCAL  YEAR  ENDING  JUNE 
30,  1890,   WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


1.  Hadson  River,  New  York. 

2.  Harbor  of  Sauserties,  New  York. 

3.  Harbor  of  Roodont,  New  York. 

4.  Harlem  River,  New  York. 

5.  Removing   obstrootions   in    the  East 

River  and  at  Hell  Gate,  New  York. 


6.  Newtown  Creek,  New  York. 

7.  Buttermilk  Channel,  New  York. 

8.  Gowanus  Bay,  New  York. 

9.  New  York  Harbor. 

10,  Raritan  Bay,  New  Jersey. 


EXAMINATIONS  AND  SURVEYS. 


11.  Wappinger^B  Creek,  jfrom  Wappinger's 
Falls  to  its  moutb,  New  York. 


12.  East  River,  with  a  view  to  the  removal 
of  a  ledge  of  rockn  in  the  same,  from 
the  foot  of  Broome  street  to  the  foot 
of  Twenty-third,  in  New  York  City. 


HARBOR-LINES. 


13.  Establishment  of  harbor-lines  in  Hud- 
son River,  from  Troy  to  Coxsackie, 
New  York. 


14.  Establishment  of  harbor-lines  of  New 
York  Harbor  and  its  adjacent  waters. 


Engineer  Office,  U.  S.  Army, 

Net€  YorJcj  N.  Y.,  July  9, 1890. 

General  :  I  have  the  honor  to  transmit  herewith  annnal  reports  for 
the  fiscal  year  ending  Jnne  30, 1890,  upon  the  works  of  river  and  har- 
bor improvements  nnder  my  charge. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Ideut  CoL  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers.  U.  8.  A. 
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Ex. 

IMPROVEMENT  OF  HUDSON  RIVER,  NEW  YORK. 

The  Anuaal  Report  for  1885  contained  a  history  of  this  improvement 
accompanied  by  original  reports  and  two  sketches  showing  its  condition 
at  that  time.  This  may  be  fonnd  in  the  Annnai  Beport  of  the  Chief  of 
Engineers  for  1885,  Part  I,  page  667. 

The  only  partof  the  Hndson  Biver  which  has  been  improved  by  the 
General  Government  is  the  stretch  abont  20  miles  long,  beginning  at 
thahead  of  navigation  at  Troy,  N.  Y.,  about  6  miles  above  Albany,  and 
extending  down  the  river  to  ISew  Baltimore,  abont  14  miles  below 
Albany^ 

While  there  has  always  been  enough  water  below  New  Baltimore  for 
navigation,  this  upper  section  of  the  river,  so  far  as  its  history  is  known 
to  us,  has  always  been  obstructed  by  bars  and  shoals,  due  to  the  exist- 
ence of  numerous  islands  and  sloughs,  and  the  consequent  diversion  of 
the  river's  waters  through  too  many  channels. 

Prior  to  1831,  when  the  jurisdiction  of  the  Federal  Government  over 
these  waters  was  confirmed  by  judicial  decision,  the  State  of  New  York 
had  made  efforts  to  improve  the  navigation  of  this  part  of  the  river. 

Since  1831  the  improvement  of  the  Hndson  Biver  has  been  conducted 
both  by  the  State  of  New  York  and  by  the  General  Government,  botii 
building  and  repairing  dikes  and  doing  such  dredging  as  seemed  neces- 
sary. In  the  last  few  years,  however,  the  dike  work  has  been  left 
almost  exclusively  to  the  General  Government,  while  the  State  of  New 
York  has  done  most  of  the  dredging  required. 

The  general  system  of  improvement  has  been  the  same  thronghoat, 
the  contraction  of  the  channels  by  the  construction  of  jetties  and  dikes 
intended  to  deepen  them  by  means  of  the  scour  so  produced,  and  also 
deepening  by  dredging  where  it  could  not  be  dispensed  with. 

But  up  to  1831  the  work,  which  had  consisted  almost  entirely  of  the 
construction  of  spur-dikes  and  of  dredging,  had  produced  very  little 
permanent  improvement. 

After  1831,  however,  the  United  States  began  the  present  general 
system  of  improvement,  which  consists  of  contracting  the  channel  by 
means  of  longitudinal  dik.es  intended  to  aid  in  scouring  the  bars  and 
shoals,  instead  of  using  spur-jetties,  as  had  been  done  previously. 

Under  this  system  the  United  States  constructed  two  dikes  in  1835, 
1836, 1837,  and  1838. 

Then  followed  a  long  interval  of  time  in  which  nothing  was  done  bj 
the  United  States,  except  in  1852 ;  but  in  1863,  the  State  of  New  York 
took  up  the  improvement  on  the  general  plan  adopted  by  the  United 
States  in  1831,  viz  :  substituting  a  system  of  longitudinardikea  instead 
of  the  jetty  system,  and  between  1863  and  1867,  built  six  important  lon- 
gitudinal dikes  of  this  kind.    (Annual  Beport  of  1885,  page  678.) 

The  work  was  taken  up  again  by  the  United  States  in  1864,  when, 
out  of  the  general  sum  appropriated  for  river  and  harbor  improvements, 
$33,000  was  alloted  for  the  Hudson  Biver  improvement,  and  this  was 
followed  by  the  act  of  June  23,  1866,  which  appropriated  $50,000  ibr 
the  same  work. 

The  plans  under  which  the  present  works  of  improvement  of  the 
river  are  conducted  were  adopted  in  1866,  and  provide  for  securing  a 
navigable  channel  11  feet  deep  at  mean  low  water  from  !New  Baltimore 
up  to  Albany,  and  9  feet  deep  at  mean  low  water  from  Albany  up  to 
Troy.  The  range  of  tides,  determined  in  1876,  is  2  feet  at  Troy,  2.32 
feet  at  Albany,  and  3.43  feet  at  New  Baltimore. 
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The  followiDg  is  a  description  of  the  plan : 

First.  A  system  of  longitudinal  dikes  to  confine  the  current  suffi* 
ciently  to  allow  the  ebb  and  flow  of  the  tidal  current  to  keep  the  channel 
clear;  these  dikes  to  be  gradually  brought  nearer  together  from  New 
Baltimore  towards  Troy,  so  as  to  assist  the  entrance  of  the  flood  cur- 
rent and  increase  its  height,  their  height  to  be  kept  approximately  at 
the  level  of  the  tidal  high  wat^er,  so  as  not  to  confine  the  freshets,  ihe 
exact  level,  however,  being  left  to  be  determined  by  experience,  as  the 
work  progresses. 

Second.  That  the  dredge  be  used,  so  far  as  necessary,  to  open  the 
channels  above  described,  which  the  current  should  not  be  allowed  to 
do,  except  very  gradually,  lest  accumulations  dangerous  to  navigation 
be  formed  below. 

Third.  Keeping,  as  far  as  practicable,  the  side  reservoirs  open  to  the 
passage  of  tidal  currents  by  gaps  at  their  lower  extremities,  in  order  to 
increase  the  tidal  flow. 

Fourth.  Dumping  all  dredged  materiaLin  secure  places,  where  it  can 
not  be  moved  back  again  into  the  channel  by  the  current. 

Fifth.  Constructing  the  dikes  of  timber  and  stone,  in  a  manner  to 
secure  their  permanency,  at  a  minimum  cost,  the  details  varying  with 
the  locality^  to  be  left  to  the  discretion  of  the  local  engineer,  to  be  so 
designed  as  to  admit  of  having  an  increased  height  given  to  the  dikes 
if  necessary. 

Sixth.  To  protect,  when  necessary,  the  banks  and  islands  against  the 
abrading  action  of  the  current  by  revetments. 

Seventh.  That  limits,  beyond  which  no  encroachments  upon  the  chan- 
nel should  be  made,  be  prescribed,  and  that  any  such  encroachments 
be  reported  to  the  engineer  in  charge. 

The  estimated  cost  of  this  improvement  was  $862,297.75.  This  esti- 
mate was  increased  several  times  at  later  periods,  to  take  account  of 
expenditures  for  repairs  and  for  work  done  not  included  in  previous 
estimates,  and  was  given  in  1882  as  $1,078,304.47.  The  last  revised 
estimate  is  given  in  the  annual  report  for  1889,  where  it  is  stated  that 
the  cost  for  the  construction  of  the  new  works  and  for  the  repair  of  the 
old  ones  is  $370,105,  increasing  the  estimate  for  work  from  the  begin- 
ning to  $1,424,435. 

After  timber  has  been  exposed  for  eight  or  ten  years  it  decays  very 
rapidly,  and  the  structures  formed  by  it  are  liable  to  serious  injury 
from  slight  causes,  whether  ice,  freshets,  or  collisions.  It  is  not  sur- 
prising, therefore,  that  the  cost  for  repairs  increases  annually,  and  that 
the  appropriations  of  the  past  few  years,  which  were  small  relatively, 
had  to  be  applied  chiefly  to  strengthening  old  work.  The  pile-dikes 
existing  on  both  banks  from  New  Baltimore  to  Albany  are  in  a  very 
bad  condition.  In  many  places  the  original  structure  has  been  carried 
away,  excepting  the  stone  filling,  which  has  been  leveled  off  to  a  gentle 
slope,  and  generally  the  timber- work  of  the  structures  which  remains 
standing  needs  large  expenditures  both  for  timber  and  stone. 

From  the  nature  of  the  materials  which  enter  into  the  construction  of 
the  dikes,  and  from  the  limited  sums  which  can  be  applied  annually  to 
renew  the  parts  which  become  unserviceable,  whether  by  natural  decay 
or  otherwise,  it  can  be  well  understood  that  the  estimates  prepared  from 
time  to  time  for  the  completion  of  the  project  can  be  accepted  as  ap- 
proximately accurate  for  only  a  short  period  of  time.  This  statement 
seems  necessary  for  a  correct  understanding  of  the  apparent  discrep- 
ancy botw<»en  the  estimated  cost  of  the  project  and  the  sums  which 
have  been  appropriated  for  its  execution. 
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The  State  of  New  York  makes  an  appropriation  at  every  session  of 
its  legislatiire  for  the  improvement-  of  the  Hudson  Biver,  and  prior  to 
1867  the  money  was  applied  to  the  construction  of  dikes  on  the  left 
bank  of  the  river  from  Hotaling  Island  to  Albany,  to  jetties,  dams,  and 
to  temporary  measures  of  relief,  and  also  to  dredging  at  the  points 
>here  shoals  were  discovered  after  the  spring  freshets.  In  the  last  fet 
years,  however,  the  dike  work  has  been  left  almost  exclusively  to  tbe 
General  Government^  while  the  State  has  done  the  most  of  the  dredg- 
ing. The  manner  in  which  the  dredged  material. has  been  disposed  of 
is  very  objectionable.  Instead  of  being  carried  directly  to  a  secladed 
dumping-ground  remote  from  the  action  of  the  currents  of  the  ri?er, 
where  its  deposit  will  be  beneficial  in  strengthening  the  dikes  and 
cross-jetties,  it  is  frequently  deposited,  possibly  without  the  knowledge 
of  the  State  superintendent  of  public  works,  directly  into  the  phannel 
along  the  face  of  the  dikes  or  upon  the  dikes,  where  it  is  readily  washed 
back  into  the  channel.  This  method,  which  has  a  tendency  to  prodnce 
shoals  at  points  where  deep  water  previously  existed,  has  been  detri- 
mental to  the  navigation  of  the  river,  but  will  hereafter  be  prevented 
by  regulations  accompanying  the  establishment  by  the  Government  of 
harbor  lines. 

The  Albany  State  board  of  pilots,  in  a  letter  addressed  to  the  Sec- 
retary of  the  Treasury,  dated  September  13, 1889,  complained  that  tiie 
navigation  of  the  Hudson  River  below  Troy,  N.  Y.,  had  been  serioasly 
damaged  by  reason  of  illegal  dumpings  of  material  into  tbe  river  by  tiie 
Troy  Iron  and  Steel  Company  and  others.  The  complaint  was  referred 
later  to  the  Secretary  of  War,  and  on  the  1st  of  November,  1889,  tbe 
harbor  line  board  for  New  York  Harbor  and  adjacent  waters,  tributary 
thereto,  was  directed  to  recommend  harbor  lines  along  the  Hudson  iiiver, 
from  Troy,  N.  Y.,  to  Ooxsackie,  N.  Y.,  to  comply  with  section  12  of  the  river 
and  harbor  act  of  August  11, 1888,  which  provides  for  the  establishment 
of  such  lines,  <^  beyond  which  no  piers  or  wharves  shall  be  extended  or 
deposits  made,  except  under  such  regulations  as  may  be  prescribed  from 
time  to  time  by  him  (Secretary  of  War).'' 

The  lines  recommended  by  the  harbor  line  board  for  the  Hudson 
River  between  Troy  and  New  Baltimore,  N.  Y.,  received  the  approvid 
of  the  Secretary  of  War  March  25, 1890,  and  a  copy  of  the  map  which 
contained  the  waterfront  of  the  Troy  Iron  and  Steel  Gompany,  a  short 
distance  below  Troy,  was  sent  from  this  office  to  the  State  engineer  of 
New  York  May  3,  1890,  inviting  his  attention  to  the  lines  which  had 
been  established  by  the  Secretary  of  War,  and  the  manner  in  which  the 
Troy  Iron  and  Steel  Company  had  violated  the  State  law  of  1879  in 
regard  to  dumping.  The  company  was  likewise  given  the  same  infor- 
mation. It  is  expected  that  the  establishment  of  the  harbor  lines  for  the 
river  will  prevent  in  the  future  the  deterioration  of  tbe  navigation  of 
the  river  by  dumping  into  the  channel  or  by  trespass  from  the  shore 
lines. 

The  following  statements  in  regard  to  the  physics  of  this  river  have 
been  prepared  by  the  assistant  engineer  in  charge : 

The  Hadson  River,  which  rises  in  Essex  and  Hamilton  oonnties,  in  the  Adirondack 
Monntains  and  flows  in  a  southerly  oonrse  to  the  Atlantic  Ocean  at  New  York,  re- 
ceives above  the  State  dam  at  Troy  the  Little  VSTood  Creek,  Batten  KiU,  Fish  Creek, 
Hoosic  and  Mohawk  rivers,  which  embrace  the  drainage  area  of  seveu  oonnties, 
covering  4,064,000  acres.  (See  report  of  State  Engineer,  State  of  New  York,  for  1868, 
pages  42  and  43.) 

The  average  rainfall  covering  the  past  63  years,  from  observations  recorded  in  the 
report  of  the  water  commissioner  at  Troy,  N.  Y.,  for  1889,  is  36.55  inches.  The 
greatest  rainfall  in  any  year  was  recorded  in  1878,  when  49.23  inches  fell ;  the  least 
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raiofall  Id  any  one  year  oocnrred  in  183U,  when  18.32  inches  fell.  The  greatest  known 
rainfall  in  any  one  month  occurred  in  October,  1^69,  when  13.8  inches  fell;  the  least 
known  rainfall  in  any  one  month  was  in  May,  1640,  when  only  0.2  of  an  inch  fell. 

At  times  daring  the  dry  season  of  most  every  year,  for  a  month  at  least,  no  water 
flows  over  the  State  dam  at  Troy,  and  excepting  what  comes  in  through  the  lockage 
of  the  canals,  there  is  during  that  period  little  apparent  fresh- water  supply  to  the  flow 
of  the  river.  From  this,  and  the  fact  that  the  tide  rises  and  falls  at  the  State  dam,  it 
is  evident  that  the  navigation  of  the  Hudson  River  at  the  low  stage  is  dependent  upon 
the  tidal  prism  of  the  river. 

The  mean  rise  and  fall  of  tides  at — 

f*oot 

State  Dam,  Troy,  N.  Y 0.80 

Nail  Works, Troy , N.  Y L92 

Albany,N.Y 2.32 

Castletou,N.Y 2.53 

New  Baltimore,  N.Y 3.42 

New  York,  Governor's  Island,  from  Coast  Survey 4.40 

The  mean  duration  of  rise  of  tide  at  Albany  is  five  hours  and  the  mean  duration  of 
fall  seven  hours  twenty-five  minutes. 
The  elevation  of  mean  low  water  at  New  York  below  that  at — 

Fe«t. 

New  Baltimore 3.55 

Castleton 4.35 

Albany i 4.78 

Troy  Nail  Works 5.32 

Troy  State  Dam «.88 

This  shows  (he  slope  of  mean  low  water  between  State  Dam  and  Albany  to  be  2.10 
feet,  and  between  Statue  Dam  and  New  Baltimore  3.33  feet,  which  is  nearly  equal  to 
the  slope  between  New  Baltimore  and  New  York,  3.55  feet. 

The  elevation  of  mean  high  water  at  New  York  below  that  at — 

Feet. 

New  Baltimore s. 2.57 

Castleton 2.48 

Albany 2.70 

Nail  Works,  Troy 2.84 

State  Dam,  Troy 3.28 

The  elevation  of  the  plane  of  mean  tide  at  New  York  below  that  at — 

New  Baltimore 3.06 

Castleton 3.41 

Albany 3.74 

Nail  Works,  Troy 4.08 

State  Dam,  Troy - 5.08 

Through  the  courtesy  of  Mr.  Walter  Katt^,  the  chief  engineer  of  the  New  York 
Central  and  Hudson  River  Railroad  Company,  the  elevation  of  the  base  of  rail  of  the 
Albany  branch -track  of  the  West  Shore  Railroad  at  its  junction  with  the  Delaware 
and  Hudson  Railroad  at  Kenwbod  Junction,  Albany,  is  giveu  as  17.15  feet  above  the 
plane  of  mean  high  water  at  Wechawken,  referred  to  a  bench-mark  established  in 
Iloboken  by  the  United  States  Coast  Survey.  This  elevation  was  determined  from  a 
line  of  levels  run  in  coonectiou  with  the  location  and  construction  of  the  West  Shore 
Railroad. 

By  connecting  this  point,  which  is  14.45  feet  above  mean  high  water  at  Albany, 
with  our  datum,  and  using  the  planes  of  mean  high  water  and  mean  low  water  from 
tidal  observations  of  1876  and  corrected  in  1884,  the  above  tables  are  computed. 

In  the  report  of  1873,  made  by  James  F.  Gardner,  geographer  to  the  Departmeqt  of 
the  Interior,  the  elevation  of  mean  tide  at  Albany  above  that  of  the  Atlantic  Ocean  is 
given  at  4.84  feet  as  against  3.74  feet  from  above  table. 

The  heights  of  the  greatest  known  freshets  above  the  plane  of  mean  low  water  at 
Albany  are  as  follows : 

That  of  February  9.  1857,  due  to  an  ice  gorge  at  Van  Wie's  Point,  was  22.19  feet. 

That  of  October,  1869,  due  to  the  great  rainfall  in  that  month,  which  reached  13.8 
inches,  was  19.04  feet. 

That  of  February,  1886,.  due  to  an  ice  gorge,  was  17.89  feet. 

Generally  speaking,'the  effects  of  rain-storms  are  shown  by  a  rise  in  the  river  with- 
in twenty-four  hours.  The  winds  also  materially  affect  the  height  of  water ;  south 
and  east  winds  drive  the  water  up  the  riyer,  causing  very  high  tides,  while  a  north 
or  west  wind  produces  an  opposite  effect. 
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BRIDGES  ACROSS  THE  HUDSON  RITKR. 


The  following  table  givoA  the  location  and  essential  features  of  all  the  brid^M 
which  cross  the  line  of  navigation  of  the  river: 


Name  and  looaiion  of  bridge. 


New  York  Central  and  Hudson 
Rirer  Railroad  Bridfre  at 
Bridge  Avenue,  Troy,  N.  Y. 


Congreea  Street  Bridge,  Troy, 
N.y. 


New  York  Central  and  Hud- 
Ron  Rtyer  Raihoad  Upper 
Bridge,  Albany,  K.  Y. 


Now  York  Central  and  Hud- 
son River  paasencer  railroad 
bridge,  Albany,  N.  Y. 

Lower  Bridge.  Greenbngb 
Bridge,  Albany,  N.  Y. 


Tbe  Pongbkeepsie  Bridge, 
Ponghkeepaie,  N.  Y. 


I 

IT 
g 


Ft   In. 
198    6 


258    0 


i 


Ft,  In. 

01    6 


104    0 


275    0     no    7 


275    0 


400    0 


115    4 


109    8 


III 


» 


B 


Ft.  In, 
23    10 


20    0 


33    5 


29    I 


22    7 


130    2 


Single  draw ;  railroad,  wagon,  and  i 
bridge ;  iron  on  stone  piera ;  draw.pla  n 
land,  eaat  shore ;  at  right  angles  to  ttresn. 
6  piers  in  river ;  draw  opened  by  steaa 
power. 

Double  draw ;  wagon  and  paaaenger  bridf^: 
iron,  on  stone  piere,  slightly  oblique  t» 
direction  of  stream ;  2  piera  and  di»w-pler 
in  river :  draw  opened  oy  hand  powfr. 

Double  draw ;  railroad  freight  bridge:  Iroa 
on  stone  piem,  at  right  angles  to  stivaa ; 
4  piers  and  draW'pier  in  river  bet««ea 
bnlkbead  linea;  draw  opened  by  stoHi 
power. 

Double  draw ;  railroad  and  paaaenger  bridf^ 
iron,  on  stone  piera,  at  right  angles  to 
stream;  4  piers  and  draw-pier  in  rir^i 
draw  opened  by  steam  power. 

Double  draw ;  wagon  ana  paaaenger  bridfe; 
iron,  on  stone  piera,  at  right  angles  U 
stream;  Spiers  and  draw -pier  in  rirer: 
draw  opened  by  steam  power. 

No  draw ;  railroad  bridge ;  iron,  on  iron  plan 
with  stone  fonndationa,  at  right  angws  ta 
stream ;  4  piers  in  river ;  5  apana,  548  feet, 
626  feet  546  feet^  625  feet,  and  648  feet;  ( 
tilever  bridge. 


WOBK  DONE  DUBING  THE  FISCAL  TEAR. 

On  the  22(1  of  Jane,  1889,  a  project  was  sabn^itted  to  the  Chief  of 
Engineers  for  the  application  of  the  appropriation,  act  of  Aagnst  11, 
1888,  $75,000,  together  with  the  balance  of  $20,0t>4.28  available  from 
former  appropriations,  giving  a  total  aggregate  amoant  available  for 
constrnction  of  $95,064.25.  The  places  where  this  sum  was  to  be  applied 
for  repairs  and  reconstruction  were  as  follows : 

Barren  Island  Dike |3,350 

Roah  Hook  Dike 825 

MulPsDike 22,500 

Shad  Island  Dike 450 

Cedar  Hill  Dike 12,000 

Cedar  Hill  Single  Pile  Dike 5U 

Winnie's  Dike 3.«0 

Stone  Light  Dike,  Van  Wie's  Point 3,000 

Papscannee  Dike,  Section  III 2,500 

Papscannee  Dike,  Section  II 1,750 

Papscannee  Dike,  Section  I ll,5(Kf 

Abbey  Channel  Dike - 1.500 

Bogart's  Island  Dike 3,750 

Small  Island  Dike 1,600 

Donw's  Point  Dike,  extension  sonth 2,750 

Douw's  Point  Dike 1,600 

Bath  Dike 2,300 

Base  Island  Pile 1,960 

High  Dike 8,000 

Port  Schnyler  Dike 3,500 

Total 87,775 
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It  will  be  noticed  that  the  entire  money  available  was  recommended 
to  be  applied  towards  repairs,  and  the  reason  given  in  the  project  for 
this  method  of  using  the  appropriation  was  that  some  of  the  dikes  had 
Qever  been  repaired  since  they  were  built  ten  or  fifteen  years  previ- 
ously, and  were  in  very  bad  condition,  while  others  comparatively  new 
bad  been  so  injured  by  freshets  and  ice  that  their  serviceability  was 
much  impaired,  and  that  as  a  rule  all  the  single-pile  dikes  had  been 
almost  completely  destroyed. 

The  project  was  approved,  and  on  the  2d  of  July  sealed  proposals 
were  invited  by  public  advertisement,  to  be  publicly  opened  August  6, 
for  the  supply  of  the  necessary  materials.  The  lowest  bidder  was  Mr. 
John  Eelly,  the  terms  of  whose  bid  are  given  in  the  appended  abstract, 
and  the  contract  was  made  with  him  August  31, 1889.  On  the  20th  of 
September  Mr.  Kelly  began  work  under  his  contract,  which  is  still  in 
progress  at  the  close  of  the  year. 

The  materials  to  be  provided  by  this  contract  were  delivered  so  slowly 
and  so  unsatisfactorily  that  it  was  feared  all  the  weather  favorable 
for  construction  would  be  sacrificed  unless  materials  were  otherwise 
obtained.  Letters  were  written  accordingly  to  stone  dealers  along  the 
Budson  and  in  New  York  City  inviting  proposals  for  the  delivery  below 
Van  Wie's  Point,  principally  in  MulPs  and  Cedar  Hill  dikes,  of  10,000 
3r  ipore  tons  of  stone  by  December  30,  and  on  the  7th  of  October  an 
>pen-market  agreement  was  made  with  the  Bouker  Contracting  Com- 
pany, of  New  York  City,  for  the  supply  of  the  quantity  asked  for 
it  the  prices  paid  to  the  contractor,  Mr.  Kelly.  The  agreenient 
vi^as  acted  upon  at  Once,  and  the  Banker  Contracting  Company  did 
ill  that  was  possible  to  comply  with  the  terms  of  the  agreement, 
i)ut  owing  to  unavoidable  circumstances  were  not  able  to  deliver  more 
t;han  5,119.9  cubic  yards  within  the  time  agreed  upon.  On  the  opening 
>f  spring  the  agreement  was  extended,  and  the  quantity  required  was 
ill  delivered  by  June  7, 1890. 

The  lower  prices  at  which  the  materials  had  been  contiucted  for  left 
%  small  balance  for  application  at  other  points.  On  the  3d  day  of 
March,  1890,  sealed  proposals  were  opened  for  building  a  timber  and 
stone  dike  at  MulPs  Plaat,  12  miles  below  Albany,  on  the  left  bank  of 
the  Hudson  River,  to  arrest  threatened  scourings  on  that  bank  arising 
from  the  extension  of  the  dike  at  MulPs,  on  the  opposite  shore.  The 
contract  was  awarded  to  William  Fuller  &  Sous,  the  lowest  bidders, 
according  to  the  terms  of  their  bid  given  in  the  appended  abstract 
The  contractors  began  work  in  June,  and  at  the  close  of  the  fiscal  year 
fair  progress  has  been  made. 

The  progress  which  has  been  made  during  the  year  in  the  repair  and 
construction  of  dikes  under  contra<;t  and  under  open-market  agreements 
may  be  summarized  as  follows: 

Barren  Island  Dike. — This  dike  had  become  damaged  by  undermin- 
ing, resulting  from  scour.  Work  of  repair  and  protection  of  the  lower 
i0<)  feet  was  begun  in  November  and  was  completed  in  December.  A 
row  of  pine  piles,  6  feet  apart,  was  driven  in  front  and  in  rear  of  the 
old  dike  and  secured  by  walling  timbers  and  tie-rods.  The  remainder 
of  the  dike,  where  settlement  had  taken  place,  was  filled  with  stone,  of 
which  342  cubic  yards  were  used.  A  small  amount  of  stone  filling  is 
still  required. 

Roah  Hook  Dike, — ^Three  hundred  and  eighty- five  cubic  yards  of 
stone  have  been  put  into  the  dike  to  refill  settlements.    This  was  done 
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iloriug  llio  fall  of  1889,  sinco  which  time  some  settlemeat  has  taken 
place,  and  an  additional  simonnt  will  be  required. 

MuWh  IHle. — This  dike  consisted  originally  of  a  single  row  of  piles, 
tied  together  by  longitudinal  timber  and  partially  riveted  on  both 
sides  with  stone.  The  timber  work  had  been  destroyed  and  the  stooe 
slopes  had  been  leveled  when  the  repairs  were  undertaken. 

The  remains  of  the  lower  end,  adjacent  to  the  stone  .beacon,  for  a 
distance  of  700  feet  north  will  be  covered  by  an  embankment  of  stone 
rising  to  a  high-water  level.  This  embankment  will  be  5  feet  wide  at 
top  and  will  have  natural  slopes.  Above  the  low-water  level  the  stone 
will  be  placed  with  some  regard  to  bond.  For  a  distance  of  1,400  feet 
3outh  of  the  beacon  the  extension  of  the  dike  will  be  of  stone  laid 
with  care  so  that  the  structure  when  completed  will  be  of  permanent 
character. 

At  the  close  of  the  fiscal  year  14,514.0  cubic  yards  of  small  stone 
and  451.8  cubic  yards  of  large  stone  had  been  delivered  and  put  in 
place,  and  the  structure  had  been  completed  for  a  length  of  100  fe^t, 
and  the  residue  brought  up  to  or  above  low  water. 

A  few  clusters  of  piles  have  been  driven  along  the  outer  face  of  the 
dike  to  mark  its  alignment  during  freshets. 

MulPs  Plaat  Dike. — This  improvement  begins  near  Mull's  light-house, 
on  the  east  shore,  and  runs  down-stream  for  a  distance  of  2,950  feet, 
closely  following  the  natural  bank  of  the  river.  The  plans  provide  for 
a  single  row  of  piles  driven  to  a  full  iienetration  of  not  less  than  10 
feet,  5  feet  apart,  and  sawed  off  at  the  elevation  of  mean  low- water. 
Behind  and  against  this  row  of  piles  two  courses  of  round  timber  are 
placed  below  low  water,  the  whole  forming  a  footing  for  a  stone  em- 
bankment 5  feet  wide  on  top,  to  be  built  in  rear  to  a  height  of  2  feet 
above  mean  high-water.  It  constitutes  a  bank  revetment  rather  thaa 
a  training-dike. 

Shad  Island  Dike. — A  breach  125  feet  long  which  had  occurred  in  the 
lower  end  of  this  dike  was  closed  with  piling  securely  tied  with  wal- 
ing timbers  and  the  settlements  partially  filled  with  stone.  One  hun- 
dred and  eighty  cubic  yards  have  been  supplied.  The  repairs  are  not 
yet  finished. 

Cedar  Hill  Dike. — This  dike,  a  double-pile  dike  with  stone  filling,  was 
built  iu  1867,  since  which  time  it  has  received  little  or  no  repair.  In 
consequence  the  timber  work  had  very  much  deteriorated  and  abreach 
of  300  feet  had  occurred.  In  addition,  the  stone  filing  had  settled 
throughout  the  whole  length. 

A  stone  embankment  has  been  built,  closing  the  breach  and  covering 
in  all  2,500  feet  of  dike,  4,683  cubic  yards  of  stone  being  used.  The 
upper  end,  for  325  feet  adjacent  to  the  present  dock,  will  be  repaired  by 
driving  a  row  of  piles  in  front,  connecting  them  by  waling  timbers  and 
tying  them  back  to  anchor  piles  in  the  rear,  then  filling  with  stone. 
One  thousand  feet  of  the  lower  end  will  also  require  stone  filling. 

Cedar  Hill  Single- Pile  Dike  was  provided  with  new  fender-piles. 

Winnie's  Dike. — Five  hundred  feet  of  this  dike  adjacent  to  the  channel 
was  in  bad  condition,  having  been  undermined  and  tilted  over. 

This  dike  is  being  provided  with  a  new  timber-face,  a  close  row  of 
piles  connected  with  double  waling  timbers  and  fastened  to  rear  anchor 
piles  every  4  feet.  Owing  to  freshets  the  timber  work  was  much  de- 
layed, but  is  now  nearly  completed.  A  small  amount  of  stone  filling  is 
to  be  placed  in  this  dike. 
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Stone  Light  DiJce,  Papscannee  Dikes  {sections  J,  J/,  and  III)y  Abbey 
Channel  Dike,  Bogarfs  Island  Dike,  and  Small  Island  Dike. — The  repairs 
ooDtemplated  for  tbese  dikes,  wbicb  consist  of  refilling  and  revetting 
with  stone,  have  not  yet  been  co.mmenced.  * 

^DouuPs  Point  Dike^  Extension  South^  is  being  refilled  and  revetted, 
1,931.87  cnbic  yards  stone  having  been  put  in  place. 

Douw^s  Point  Dike  is  also  being  refilled  and  revetted ;  1,200  cnbic 
yards  of  stone  have  been  pnt  in  place. 

Bath  DikCy  Base  Island  Pile  Dikey  and  High  Dike, — ^The  repairs  con- 
templated for  tbese  dikes  have  not  yet  been  commenced. 
.  Port  Schuyler  Dike. — ^This  dike  was  only  partially  repaired  during 
1889.  Ou  account  of  the  continuous  freshets  this  spring  work  has  not 
been  resumed,  a  very  low  stage  of  the  river  being  required  for  success- 
ful work. 

Under  the  authority  of  the  Chief  of  Engineers,  dated  March  22, 1890, 
a  re-triaugulatton  of  the  river  from  Troy  to  Goxsackie,  and  a  re-estab- 
lisbment  of  the  benchmarks,  was  begun  in  April.  This  work,  which 
has  been  pushed  as  rapidly  as  the  weather  aud  high  water  would  per- 
mit, is  still  in  progress.  Sixteen  miles  of  the  river  from  New  Baltimore 
to  Forbes'  Dock,  above  upper  bridge  at  Albany,  have  been  triangulated, 
the  State  survey  stations  of  1887  have  been  connected  with  our  system, 
dock-lines  and  ice-houses  not  located  ou  the  maps  of  the  1884  survey 
have  been  located,  and  in  every  case  triangulatipn  points  have  been 
established  in  as  permanent  a  manner  as  possible,  every  point  being 
referenced  iu  by  distances  and  bearings  to  two  fixed  points.  Levels 
have  also  been  run  covering  48.8  miles  and  benchmarks  re-established 
between  Albany  and  Stuyvesant. 

The  permanent  works  remaining  to  be  built  in  order  to  complete  the 
improvement  as  originally  projected  are : 

L  Completion  of  dike  from  Staat's  Island  to  Campbell's  Island  Dike. 
3.  Completion  of  4ike  from  Scbermerhom  to  Shad  Island. 

3.  The  proposed  improvement  below  Shad  Island  and  Mull's  Plaat. 

4.  The  improvement  at  Willow  Island. 

5.  The  constraotion  of  a  new  dike  below  Nine  Mile  Tree. 

6.  The  extension  of  the  dike  at  MulPs  Plaat  (partly  contracted  for). 

The  project  contemplates  also  the  removal  of  the  Overslaugh  Bock, 
near  Van  Wie^s  Point.  This  rock  lies  nearly  in  mid-channel  and  ought 
to  be  removed  as  early  as  practicable,  as  it  is  a  great  obstruction  to  the 
navigation  of  the  river. 

The  cost  of  the  completion  of  these  new  works  is  estimated  at  $135,000. 

li^r.  Oharles  O.  Weir,  assistant  engineer,  has  been  in  personal  charge 
of  this  improvement  during  the  year,  and  has  conducted  his  work  with 
efficiency  and  economy. 

This  work  is  iu  the  ooUection  district  of  New  York,  Albany  being  a  port  of  entry. 
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AMOUNTS  APPROPRIATBD. 

By  act  of  Congress  approved — 

June30,  1834 |70.000.« 

July  2,  1836 100.000.00 

March  3,  1837 lOO.OOO.Op 

jHly7,  1838 100.000.00 

AugnstSO,  1852 50.000.00 


420,000.00 


AMOUNTS  APPROPBIATBD  FOR  PRB8BNT  PBOJSCT. 


By  act  of  Congress  approved — 

June26,  1864,  allotment 33,000.00 

Jane  23,  1866 50,000.00 

March  3,  1867 905,iea00 

July  25,  1868 86.000.00 

April  10,  1869 89.100.00 

July  11,  1870 40,000.00 

March  3,  1871 t 40.000.0D 

June  10,  1872 40,000.00 

March3,  1873 40,000.00 

June  23.  1874 40.000.00 

March  3,  1875 , 40,000.00 

August  14,1876 50,000.00 

June  18,  1878 70,000.00 

March  3,  1879 30,000.00 

June  14, 1880 20.000.00 

March  3, 1881 15,000.00 

By  act  of  Congress  passed  August  2, 1882 10,000.00 

By  act  of  Congress  approved — 

July  5,  1884 30,000.00 

August  5, 1886 26.250.00 

August  11,1888 75,000.00 

Total 1,128,538.00 

Received  troni  other  sources 792.S7 

1,129,330.57 

Amount  expended  to  June  30.  1890,  inclusive  of  outstanding  liabilitieB.  1,074,485.69 

M&nqf  statement, 

July  1,  1889,  amount  available |M,856.«8 

July  1,  1890.  amount  expended  during  fiscal  year,  exclusive 

ofliabilities  outstanding  July  1,  1889 $31,365.05 

July  1,  1890,  on totanding  liabilities 8,656.35 

July  1,  1890,  amount  covered  by  uncompleted  contracts  made 

during  the  fiscal  year  ending  June  30,  1890 44,396.15 

84,417.55 

July  1,  1890,  balance  available 10, 43a 73 

Amount  appropriated  by  act  of  September  19,  1890 150.000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 160,438.73 

■— :— r ■■    ■    "     - 

f  Amount  (estimated)  required  for  completion  of  existing  project 145,000.00 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1892 145,000.00 
Submitted  in  compliance  with  requirements  gf  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Jhstract  of  proposals  for  repairthg  dikes  in  the  ffudson  Rivery  between  Neto  Baltimore 
and  Troy,  N.  F.,  received  in  response  to  the  advertisement  dated  July  2,  1889,  and 
opened  August  B,  1889,  by  Lieut.  Coh  G.  L,  Gillespief  Corps  of  Engineers,  U.  8.  Army. 


MatarUl,  etc 


Pine  or  spmce  piles  (10,000  linear  feet),  linear 
foot 

Wl)ite-oak  pilee  (210  linear  feet).. linear  foot.. 

Sqnare  timber  yeilow  pine  (14,500  feet  B. 
M) Mfeet,  B.M.. 

Sheet  piline.  yellow  pine  (5.000  feet,  B.  K.),  H 
B.M  


feet 


Iron  tie-itxls  and  8crew*bolts  (4,160  pounds), 
poaud  

Drift-bolts,  spikes,  washers,  etc.  (1,150 
pounds) pound.. 

Quarry  spalls  or  gravel  (200  cubic  yards),  cu- 
bic yard  

Stone  paving  (1,000  square  yards),  square 
yard 

Ordinsry  mbble-stone  furnished  by  bidder 


(17,200  cubic  yards) cubiovard 

le- stone  ftimisbed  bv  ui 
Slates' (17,2^)0  cubic  yards) cuoic  yard. . 


Ordinary  rubble- stone  Ihmisbed  by  Imited 


Large  stone  famished  by  bidder  (22,450  cubic 
yards) cubic  yard.. 

Lante  stone  fVimished  by  United  StAtes 
(22,450  cubic  yards) cubic  yard.. 

Dredging  (1,000  cubic  yards) cubic  yard. . 

Total  amount  (stone  furnished  by  bidder) . 
'     Total  amount  (stone  f  uinished  by  United 
States) 


1.  John  A.  Bonker. 


Per 

unit. 


#0.16 
.30 

S&OO 

40.00 

.07 

.06 

1.40 

1.00 

1.40 

1.38 

1.48 

1.38 
.90 


Amount. 


$1,{S00.00 
03.00 

651.00 

200.00 

290.60 

r 

09.00 

280.00 

1,000.00 

26,460.00 

23,730.00 

88,226.00 

30,961.00 
900.00 


63,625.60 
69,660.50 


2.  John  Kelly.* 


Per 
unit. 


10.16 
.27 

43.00 

43.00 

.04 

.06 

1.00 

2.88 

1.05 

1.10 

1.80 

1.36 
.85 


Amount. 


$1,690.00 
6&70 

623.60 

216.00 

16&00 

69.00 

200.00 

2,889.00 

18,060.00 

18,920.00 

29,186.00 

30,307.60 
850.00 


63,896.20 
63,377.70 


8.C.  A.  Brown 

and 
John  Fleming. 


Per 

unit. 


90.20 
.80 

4&00 

46.00 

.06 

.96 

1.26 

2.25 

1.40 

1.40 

1.40 

L40 
.20 


Aatonnt. 


12,120.00 
63.00 

658.60 

226.90 

207.60 

67.50 

269.(90 

2,289.00 

24.960.00 

24,080.00 

31,430.00 

81,480.00 
200.00 


61,686.60 
61,636w50 


Material,  etc. 


Pine  or  spruce  piles  (10,600  linear 
feet) linear  foot.. 

^bite-oak  piles  (210  linear  feet), 
linear  foot 

Square  timber,  yellow  pine,  (14,500 
feet,  B.M.) Mfeet,  B.M.. 

Sheet  pilinc,  yellow  pine,  (5,000 
feet^  B.M.) M  feet,  B.  M.. 

Iron  tie-rods  and  screw-bolts 
(4.150  pounds) pound.. 

Drift-bolts,  spikes,  washers,  etc. 
(1,150  pounds)  pound.. 

Quarry  spalls  or  gravel  (200  cubic 
yu4»} cubic  j ard. . 

Stone  paving  (1,000  square  yards), 
sqnare  yard 

Ordinary  mbblestoue  furnished 
by  bidder  (17,2U0  cubic  yards), 
cubic  yard 

Ordinary  rubble-stone  furnished 
by  United  States  (17,200  cubic 
yards) cubic  yard. . 

Lu'ge  stone  furnished  b^  bidder 
(22,450 cubic  yards) . cubicyard . . 

Lar^e  stone  furnished  by  tJnited 
States  (22,450  cubic  yards),  cu- 
bic yard  

Dredging  (1,000  cubic  yards),  en- 
bicyard 


4.  William  D. 
Fuller. 


Per 

unit. 


90.  UJ 

.23 

39.00 

45.00 

.05 

.03i 

.98 

1.00 

.97 

3.00 
3.98 

5.00 
LOO 


Total  amount  (stone  fur* 
nished  by  bidder) '. 

Total  amount  (stone  fur- 
nished by  United  States) . 


Amount. 


$1,258.75 

48.30 

565.50 

225.00 

207.50 

43.13 

196.00 

1,600.00 

16,684.00 

61,609.00 
88. 351. 00 

112, 250. 00 
1,000.00 


111,  179. 18 
168,994.18 


6.  Charles  C. 
Cotte. 


Per 
unit 


$0.25 

.30 

85.00 

45.90 

.06 

.06 

1.60 

3.00 

1.50 

1.60 
1.70 

1.70 
.50 


Amount 


$2,650.00 

63.00 

1,232.50 

225.00 

249.00 

67.30 

300.00 

3,000.00 


6.  Leonard  A. 
Marshall 


Per 

unit 


$0.28 
.50 
64.00 
64.00 
.10 
.10 
2.00 
2.50 


Amount 


25,800.00     1.76 


25,800.00 
38,165.00 

38,166.00 
600.00 


72, 242. 00 
72,242.00 


1.75 
1.75 

1.76 
.35 


$2,968.00 
105.00 
783.00 
270.00 
415.00 
115.00 
400.00 
2,500.00 

30,100.90 

30,100.00 
39,287.50 

39,287.60 
350.00 


7.  FranoiaH. 
Smith. 


Per 
unit 


$0.30 

.35 

55.00 

66.99 

.08 

.08 

1.65 

1.90 

1.59 


Amount 


77, 293. 50 
77,293.50 


1.69 


.30 


$3,180.00 
73.50 
797.50 
276.99 
332.90 
92.06 
330.00 

i,ooo.oe 

27,34&00 


35,696.60 


800.00 


70,328.50 


*  Lowest  bid. 
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Ab8tract  of  propoeah  for  building  a  titnber  and  ttane  dike  in  the  Htidgan  River  tU  MnlFt 
Plaat,  12  miles  helmo  Albany^  N,  F.,  received  in  reeponee  to  the  adverHeemeni  daled  Feb- 
ruary 3,  1890,  and  opened  March  3,  1890,  by  Lieut.  Col.  G,  L.  GiUeejiney  C&rpe  ofSngi- 
neer8f  U.  S.  Army, 


No. 


1 
2 

3 

4 

^ 

o 
() 
7 
K 
9 


Name  of  bidder. 


J.V.HoM.Jr 

I^eonard  A.  ManhaU .. 

Kiohard  Parrott 

William'Fiiller  A,  Smu! 

J.  L.  Powley , 

John  A.  Booker 

JobnS.aUlieB 

Frederick  J.  KeUy  .... 
William  Parrott 


Pine  or  Bpniee 
pUes  (10,000 
linear  feet). 


Per 

linear 
foot. 


Oenta. 
19 
15 
25 

Hi 
15 

12 

30 

25 

13 


Amoimtb 


$i,9oaoo 

1.500.00 
2,500.00 
1,187.50 
1,500.00 
1,200.00 
8,000l0O 
2,500.00 
1.300.00 


Ronnd    timber, 
(5,900  lim 
feet). 


Per 

linear 
foot. 


Oente. 
18 
10 
15 


4 

10 

20 

15 

9 


$7107.00 
590.00 
885.00 
464.08 
7S7.50 
690.00 
1,180.00 
885.00 
681.00 


Square  tlmb« 
(18,900  feet  B.10. 


B.  M. 


$49i00 
45.00 
45.00 
89.00 
44.00 
45.00 
90.00 
40.00 
40.09 


$729.  W 
810.  «$ 
819.  W 
7«SL» 
79S.09 
819.09 

1,089. 90 
710.00 
720.00 


No. 


1 
o 

3 
4 

5 
G 
7 
8 
9 


Name  of  bidder. 


J.y.Hoaff,jr 

Leonard  A.  Marshall  . . 

Bichard  Parrott 

William  Faller  &.  Sons* 

J.  L.  Powley 

John  A.  Booker 

John  S.  Gillies 

Frederick  J.  Kelly 

William  Parrott 


Iron  spikes  and 

wiro   (3,500 

pounds). 

Robbie-stone 

(2,000  cnbio 

yards). 

Large  atone 

(4,009  oobie 

yMda). 

Per 
pound. 

Amount. 

Per 
cnbio 
yard. 

Amount. 

Per 
cnbio 
yard. 

Amount. 

Genu. 
5 
G 
5 

? 

5 
8 
8 

4 

$176.00 
210.00 
175.00 
135.53 
140.00 
175.00 
280.00 
280.00 
140.00 

$1.20 
1.45 
I.IO 
.94 
1.30 
1.20 
2.00 
1.15 
1.10 

$2^400 
2.900 

2,200 
1.880 
2;  000 
2.400 
4.000 
2,800 
2,000 

$2.60 
1.45 
1.55 
1.28 
2.00 
1.40 
2.09 
1.95 
1.40 

$10,900 
5.800 
8.200 
M20 
8,000 
5^000 
8.000 
5,400 
5.000 

Total 


$15^902.90 
11,810.00 
12,770.00 
9,489.76 
13.799.50 
10,775.00 
17,549.99 
12,065.00 
10,48LOO 


*  Lowest  bid. 


COMMBRGIAL  STATISTICS. 

Special  care  bas  been  takeii  to  ascortaia  an  approximate  estimate  of  the  amoant 
and  value  of  the  conimerco  of  the  Hiidsou.  The  assistant  engineer  in  chaive  has 
given  the  matter  his  personal  attention,  and  in  a  special  report  makes  the  iol^wiog 
statement : 

''  The  efforts  to  secure  this  information  through  correspondence  not  being  whoUy 
siicct^Bsful,  every  shipping  point  on  the  river  has  been  visited  by  me,  injoerson,  and 
information  gotten  and  vcriii(d  in  this  way.  The  importance  of  the  Hndson  as  a 
great  water-way  of  commerce  is  apparent  when  it  is  known  that  aside  from  its  own 
local  traffic,  which  in  itself  is  very  larse,  it  absorbs  all  the  traffic  of  the  Erie,  Cham- 
plain,  and  Delaware  and  Hudson  Canals,  besides  the  great  coal  trade  of  the  Penn- 
sylvania Coal  Company,  at  Newburgb,  and  the  Erie  ooHl  trade  at  Piermont.  The 
average  season  of  navigation  of  the  river  is  two  hundred  and  forty  days,  and  that  of 
tbe  canals  two  hundred  and  twenty  days. 

The  Erie  Canal,  ext«^nding  from  Albany  to  Buffalo,  on  Lake  Erie,  a  diatanoe  of  358 
miles,  with  a  difference  of  level  of  577  feet,  and  te  Oswego,  on  Lake  Ontario,  oomieetB 
the  Great  Northern  Lakes  with  the  Hudson  River  and  brings  in  immense  eomni«roe 
from  the  Northwest  and  Canada.  Tbe  principal  items  of  this  commerce  are  lomber 
and  grain. 

The  Champlain  Canal,  69  miles  long,  connects  Lake  Ohamplain  with  the  Hndaon 
River.  This  lake,  which  is  93  feet  above  tide- water  of  the  Hudson,  and  whose  waters 
flow  into  the  St.  Lawrence,  is  connected  by  the  Chambly  Canal  with  the  8t.  Law- 
rence River  below  Montreal.  The  principal  items  of  tonnage  on  this  canal  are  Inm- 
her  and  iron  ore.  The  above  canals,  with  575  miles  of  subsidiaries,  constitnte  the  New 
York  State  canals.    The  Erie  Canal  enters  the  Hudson  by  three  tide- water  looks,  oca 
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at  ike  fbot  of  Twenly-third  street,  Weot  l^roy ;  one  at  foot  of  Eigbtli  street,  West 
Troy,  and  a  third  at  the  liimher  district,  Albany. 

The  Cbamphiiu  Canal  enters  the  riv^r  at  Waterford,  3  miles  above  the  State  Dam, 
and  boats  arc  looked  through  the  dam  to  tide- water.  It  is  also  connected  with  the 
Erie  Canal,  and  through  its  tide- water  locks  with  the  Hudson  River. 

The  Delaware  and  Hudson  Canal  enters  the  Hudson  through  Rondout  Creek  at 
Bondont,  N.  Y.,  and  hrings  the  anthraoite  coal  country  at  Honesdale  and  the  Dela- 
ware River  into  water  communication  with  the  Hudson.  The  principal  items  of  ton- 
nage on  this  canal  are  coal,  bluestone,  and  cement.  Aside  from  the  above  feeders  to 
the  commerce  of  the  Hudson,  the  Pennsylvania  Coal  Company  has  a  large  tide- 
water coal  depot' at  Newbnrgh,  where,  also,  the  Erie  Railroad  has  a  terminal  point 
aud  transfers  large  quantities  of  freight  by  boat  across  the  river.  The  Erie  Railroad 
also  has  a  coal  depot  at  Plermont,  20  miles  above  New  York,  where  preparations  are 
being  made  to  handle  a  very  large  supply. 

The  following  statistics  include  the  tonuase  received  at  all  points  above  Spuyten 
Dnyvil  Creek,  and  of  the  local  shipments  oetween  points  on  the  river,  only  that 
shipped  is  credited  to  the  points  from  which  it  was  shipped,  no  entry  being  mkde  to 
the  total  tonnage  of  the  amount  received  at  local  poiuts  from  other  ]ocal  points. 
The  total  tonnage  also  includes  all  through  freight  shipped  from  points  up  the  river 
that  passed  the  month  of  Spuyten  Duy vil  Creek  going  south. 

The  two  principal  industries  on  the  river  which  add  materially  to  the  total  tonnage 
are  ice  and  brick.  The  capacity  of  the  ioe-houses  on  and  ad^jacent  to  the  river  exceeds 
4,000,000  tons,  and  amount  generally  harvested  3,500,000.  The  brick  manufactured  on 
the  river  exceeds  8S)0,000,000. 

Total  tonnage  of  all  shipping  points  on  the  Hudson  River  during  1889, 

not  including  the  tonnage,  coming  through  State  canals tons. .       15, 033, 309 

Value  of  same $278,196,094 

Total  tonnage  coming  to  and  leaving  tide-water  through  State  canals, 

1880 : tons..        3,592,437 

Value  of  same $108,000,000 

Increase  of  same  over  tonnage,  1888 tons..  326,466 

Grand  total,  tonnage  of  the  Hudson  River,  including  the  tonnage  through 

Statecauals tons..     .18,582,596 

Value  of  8am6 $485,733,094 

This  does  not  include  the  value  of  vessels  carrying  the  above  trade,  which  are 
equally  exposed  to  the  dangers  of  navigation. 

Total  number  of  vessels  registered  at  Albany,  1889 515 

Total  tonnage  of  same tons..  73,921 

Total  value  of  imports  at  port  of  Albany,  1889....: $852,27L00 

Total  duties  collected  onjsame 156,493.52 

Number  of  transportation  companies  for  passengers  or  freight,  not  includ- 
ing individual  steam-boats  or  pleasure  boats 30 

Total  number  of  passengers  caiTied,  1889 5,000,000 

Total  popnlation  along  the  river 450,000 

No  new  transportation  lines  have  been  established  duriufr  the  year. 

Accompanying  this  report  I  herewith  hand  yon  a  tracing  showing  the  Hudson 
River  and  its  canal  oontieotions  with  the  Great  Lakes  and  the  St.  Lawrence  River ; 
also  a  detailed  record  of  the  statistics  of  the  river  as  I  have  gathered  them,  with  the 
addressee  of  parties  through  whom  the  information  was  gotten.^' 


E  a. 

IMPROVEMENT  OF  SAUGERTIES  HARBOR,  NEW  YORK. 

The  harbor  of  Saagerties  is  the  name  applied  to  the  tnoath  of  Esopas 
Creek,  which  empties  into  the  Hudson  River,  on  the  west  shore,  about 
100  miles  above  the  city  of  New  York.  With  the  exception  of  some 
slight  works  undertaken  by  the  inhabitants,  giving  no  permanent  results, 
nothing  had  been  done  towards  the  improvement  of  this  harbor  until  it 
was  undertaken  by;  the  United  States  Government  inl887.  In  1883  a 
survey  of  the  harbor  was  made  under  the  direction  of  the  engineer  offi- 
cer in  charge,  which  indicated  that  there  was  a  shoal  at  the  entrance 
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1,100  feot  wide,  between  6-foot  contours,  over  which  the  least  deptl  tas 
3  feet,  mean  low  water.  Two  plans  of  improvement  were  recommended, 
both  providing  for  the  construction  of  parallel  dikes,  and  for  dredging  the 
channel  between  them  7  feet  deep,  mean  low  water.  (See  Annaal  Re- 
port of  the  Chief  of  Engineers  for  1884,  Part  I,  page  710.) 

A  re-examination.  of  the  harbor,  made  in  1887,  after  the  State  had 
done  some  dredging  in  the  channel,  resulted  in  the  submission  of  a  third 
project,  differing  from  those  previously  submitted  only  in  the  directioa 
given  to  the  dikes.    The  range  of  tides  is  4  feet,  approximately. 

The  project' of  1887  was  approved  and  its  execution  was  begun  the 
same  year. 

Its  estimated  cost  was  as  follows  (see  Annual  Beport  of  the  Chief  of 
Engineers  for  1887,  Part  I,  page  662) : 

North  dike,  2,300  feet  Iod^  : 

Pile- work,  2,160  ruDQing  feet,  at  |7  per  foot $15,120 

Cri b- work,  140  running  feet,  at  |30  per  foot 4,200 

South  dike,  2,300  feet  long: 

-  Pile-work,  2,200  running  feet,  at  $7  per  foot 15,400 

Crib-work,  100  running  feet,  at  |30  per  foot 3,000 

Dredging,  30,000  cubic  yards,  at  25  cents 7,600 

Contingencies,  about  15  per  cent 6,780 

Total 52,000 

The  appropriations  of  1884  and  1886,  aggregating  $20,000,  were  ap- 
plied ill  the  building  of  the  south  dike,  and  w^en  work  was  suspend^ 
in  1887  that  dike  had  been  completed  for  a  length  of  2,363^  feet. 

At  the  close  of  the  fiscal  year  ending  June  30,  1889,  two  contracts 
were  in  force  for  the  expenditure  of  the  appropriation  of  August  11, 
1888,  $12,000 ;  one  for  dredging  and  the  other  for  the  construction  of  a 
part  of  the  projected  dike  on  the  north  side  from  the  shore  end  outwards 
towards  the  light-house. 

Under  the  contract  for  dredging,  which  closed  July  5, 1889,  the  shoal 
on  the  inside  opposite  Freligh's  wharf  had  been  remoted  to  a  depth  of 
8^  feet,  mean  low  water ;  a  cut  50  feet  wide  and  7  to  8  feet  deep,  mean 
low  water,  had  been  excavated  from  the  shoal  in  front  of  Sheffield's 
paper-mill,  and  a  channel  across  the  bar  at  the  entrance  had  been  opened 
200  feet  wide  and  9  feet  deep,  mean  low  water.  The  total  quantity  of 
material  removed  was  28,746  cubic  yards,  resulting  in  the  formation  of 
a  channel  with  an  average  width  of  100  feet  and  9  feet  depth  from  the 
inner  harbor  eastward  to  the  Hudson  River.  The  inner  harbor,  for  a 
length  of  2,000  feet,  has  a  channel  150  feet  wide  with  a  depth  varying 
from  14|  to  20  feet,  mean  low  water. 

Under  the  contract  for  diking,  which  closed  November  20,  1889,  the 
north  dike  had  been  built  out  from  the  shore  for  a  distance  of  809^  feet 
the  first  109^  feet  being  composed  of  crib- work  covering  a  rocky  ledge, 
and  the  next  700  feet  of  pile-work.  The  crib- work  is  15  feet  wide  and 
the  pile- work  7  feet  wide,  and  both  rise  to  a  height  of  2  feet  above  mean 
high  water. 

The  width  of  the  water-way  between  the  north  and  south  dikes,  so 
far  as  constructed,  is  260  feet.  When  the  project  is  completed  by  the 
extension  of  the  north  dike  1,260  feet  to  tlie  light-house,  the  width  of 
the  confined  channel  at  the  eastern  end  will  be  325  feet. 

In  past  years  the  channel  at  the  entrance  has  shoaled  up  by  reason 
of  ice-gorges  which  formed  at  the  mouth  before  the  ice  broke  up  in  the 
Hudson.  The  shoals  formed  in  this  way  have  been  partisdly  removed 
by  subsequent  spring  freshets.  The  purpose  of  the  dikes  is  to  contract 
the  channel,  to  promote  the  scour  of  the  freshet-s,  and  to  maintain  the 
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improved  navigable  depths  daring  the  low  stage  of  summer,  which 
usually  lasts  for  two  months,  approximately. 

As  the  direct  result  of  the  improvements  which  have  been  made  by 
the  Government,  vessels  with  a  draught  of  12  feet  and  upward  are  now 
enabled  to  reach  the  factories  at  high  tide. 

The  amount  required  to  complete  the  improvement  in  accordance  with 
the  approved  project  is  $20,000,  and  if  this  sum  is  appropriated  it  will 
be  applied  in  extending  the  north  dike  to  connect  with  the  light-house 
pier,  in  dredging  the  two  inner  shoals,  and  in  repairing  the  old  construe- 
tions. 

^angerties  is  in  the  collection  distriot  of  Albany,  N.  Y.,  which  is  the  nearest  port 
of  entry.    The  nearest  light-bouse  is  at  the  month  of  Esopus  Creek. 

COMMBBCIAL  STATISTICS. 

The  commercial  carriers  are  five  steam-boats  for  freight  and  passenger  traffic,  owned 
by  the  Saogerties  and  New  York  Steam-boat  Company,  the  Saogerties  and  Albany 
Line,  and  the  Sangerties,  Rondout  and  Hudson  Line,  and  fonr  hundred  and  five  sail- 
ing and  other  oran,  the  former  carrying  17,000  passengers  annually,  and  in  aU  aggre- 
gate 189,000  tons  of  freight,  valued  at  $5,484,01)0,  the  principal  products  being  gen- 
eral merchandise,  blue-stone,  coal,  and  lumber. 

The  population  of  Saugerties  is  5,000. 

AMOUNTS  APPROPKIATBD. 

July  5,  1884 $5,000.00 

Augusts,  1886 15,000.00 

August  11,  1888 12,000.00 

Total 32,000.00 

Amount  expended  to  June  30,  1890,  inclusive  of  outstanding  liabilities....  31,278.07 

Money  statement. 

July  1,  1889,  amqunt  available , $2,436.75 

Jnly  1, 1890,  money  value  of  work  done  during  the  fiscal  year  nnder  con- 
tracts made  prior  to  June  30,  1889 8,139.87 

10. 576. 62 
Jnly  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1889 9,854.69 

July  1,  1890,  balance  available •• 721.93 

Amount  appropriated  by  act  of  September  19,  1890 10,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 10, 721. 93 

{Amount  (estimated)  required  for  completion  of  existing  project *  10,000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  :{0, 1892    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


E3. 

IMPROVEMENT  OF  HARBOR  AT  RONDOUT,  NEW  YORK. 

Eondoat  Harbor  !»  formed  by  the  moath  of  Bondoat  Creek,  which 
empties  into  the  Hudson  River  on  itis  weat  side,  aboat  90  miles  above 
the  city  of  New  York. 

From  the  entrance  to  the  lock  of  the  Delaware  and  Hddson  Oanal,  a 
distance  of  3  miles,  the  creek  is  a  tidal  stream,  the  range  of  tides  being 
4  feet,  approximately. 
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Prior  to  1871  improvements  bad  been  made  by  private  iiersons  aud 
corporations,  bat  no  permanent  benefit  had  been  derived  from  them.  In 
1869  a  survey  of  the  harbor  was  made  by  the  €k>vemmeut  with  a  view 
to  its  permanent  improvement,  and  it  was  then  fonnd  that  the  available 
depth  of  water  in  the  channel  was  about  7  feet. 

The  project  of  improvement  based  upon  this  survey  provided  for  the 
formation  and  miiiutenance  of  a  channel  100  feet  wide  and  14  feet  deep 
at  the  mouth  of  the  creek,  to  be  obtained  by  4neans  of  dredging  aud 
diking.  Two  parallel  channel-dikes  were  to  be  built  outward,  toward, 
and  into  the  Hudson  River,  their  outer  ends  curving  gently  down^team, 
while  a  branch  dike,  running  up-stream  along  the  Hudson  from  the  outer 
end  of  the  north  dike,  was  to  protect  that  dike  from  destruction  from 
running  ice.    The  estimated  cost  of  the  work  was  as  follows : 

BaildiDg  tho  north  dike,  74d  yards  long $41,600 

Baildingthe  braoch  dike,  610  yards  long 34,400 

Building  thesoathdike,  1,277  yards  long f»9,€00 

Dredging  a  channel  3,000  feet  long,  100  feet  wide,  and  14  feet  deep  at  low 

water;  48,005  cubic  yards,  at  30  cents 14,400 

Contingencies 22;,500 

Total 172,500 

The  final  length  of  the  north  and  south  dikes  was,  howoTer,  to  he 
determined  after  observing  the  elSects  which  they  might  produce  in  the 
removal  of  the  bar  as  they  were  gradually  extended  outward.  The 
work  was  begun  in  1872  and  was  completed  in  1880.  It  was  found  by 
experience  that  the  dikes  might  be  shortened  so  much  below  the  lengths 
originally  deemed  necessary  for  them  that  the  total  cost  of  the  work 
was  reduced  to  $101,000 — less  than  two-thirds  of  the  original  estimate. 

On  the  completion  of  the  work,  in  1880,  the  north  dike  was  2,200  feet, 
approximately,  with  a  branch  dike  running:  up  the  Hudsoa  1,000  feet, 
approximately;  aud  the  south  dike  was  2,800  feet  long,  approximately, 
with  a  spur  to  the  lighthouse  330  feet  long.  The  distance  between  the 
dikes  at  the  entrance  was  350  feet,  approximately.  As  the  result  of 
the  works  of  improvement,  there  was  a  channel  50  feet  wide,  giving  13^ 
feet,  mean  low  water;  100  feet  wide,  giving  12  feet,  mean  low  water; 
and  200  feet  wide,  giving  10  feet,  mean  low  water,  from  the  creek  to 
the  channel  of  the  Hudson.  At  the  outer  end  of  the  dikes  the  distance 
between  the  12-foot  curves  was  over  300  feet. 

The  north  and  branch  dikes  were  originally  built  to  the  height  of 
mean  high  water,  while  the  south  dike,  for  500  feet  west  of  the  light- 
house, was  built  only  to  the  level  of  half-tide.  The  low  part  of  the 
south  dike  was  subsequently  raised  by  crib- work  to  mean  high  water, 
but  even  with  this  increased  height  the  dikes  are  submerg^  during 
storms,  tides,  and  freshets,  and  are  required  to  be  marked  by  fender- 
piles  to  enable  vessels  to  enter  the  harbor  at  such  times  without  danger 
of  being  wrecked  upon  the  concealed  dikes. 

The  appropriations  for  this  harbor,  made  since  the  completion  of  the 
works  in  1880,  liave  been  applied  exclusively  to  the  repair  of  the  dikes. 
The  improved  depths  in  the  channel  have  been  well  maintained,  but 
the  dikes  have  greatly  deteriorated,  partly  owing  to  the  ice,  partly  to 
the  natural  decay  of  the  timber,  and  partly  to  the  undermining  of  the 
piles  by  scour. 

A  survey  of  the  harbor  was  made  in  1884,  at  which  time  the  chan- 
nel across  the  bar  on  the  north  side  was  50  to  60  feet  wide  and  14 
feet  deep,  mean  low  water,  and  the  shoal  on  the  south  side  had  a 
least  depth  of  9.2  feet. 
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The  last  survey  of  the  harbor,  made  in  September,  1889,  indicates 
a  eoDtinued  improvement  of  the  channel  between  the  dikes,  not  in  the 
enlargement  of  the  width  of  the  14foot  channel,  bnt  in  that  of  the  9-foot 
channel,  which  now  has  a  width  of  250  feet. 

On  the  south  side  of  the  entrance  there  has  been  a  slight  shoaling, 
due  probably  to  the  removal  in  1884  of  150  feet  from  the  outer  end 
of  the  south  pier,  to  meet  the  washes  of  the  boatmen,  who  alleged  that 
their  tows  required  a  wider  entrance  between  the  piers  on  that  side 
when  coming  in  with  vessels  on  the  flood  tid^.  The  change  in  length 
of  the  south  dike  doubtless  facilitates  entrance  at  flood  tide,  bnt  the 
shoaling  of  the  baron  that  side  which  is  shown  by  the  survey  of  1889 
makes  it  probable  that  the  south  dike  should  be  increased  rather  than 
decreased  in  length.  ' 

The  act  of  August  11, 1888,  appropriated  $5,000  for  continuing  the 
improvement. 

The  project  of  the  application  of  this  sum  provided  for  the  repair 
of  all  the  dikes.  Sealed  proposals,  invited  by  public  advertisement 
June  21, 1889,  were  opened  July  25, 1889,  and  the  contract  was  awarded 
to  Mr.  Frederick  J.  Kelly,  of  Brooklyn,  N.  Y.,  the  lowest -bidder. 

Operations  under  this  contract  were  t)egun  in  September,  and  com- 
pleted December  30,  1889.  The  autumn  was  unfavorable  for  work,  as 
high  winds  and  freshets  prevailed  to  such  a  degree  that  during  many 
weeks  the  contractor  could  employ  no  working  force  upon  the  improve- 
ment. The  materials  which  hsul  not  been  supplied  on  the  expiration  of 
the  contract,  November  30,  were  purchased  in  the  open  market  at  con- 
tract prices,  and  the  work  finally  completed  December  24.  The  repairs, 
though  small  in  amount,  were  distributed  over  the  entire  dike  system 
t>f  both  banks.  Piles  of  the  single  pile  dike,  south  shore,  west  end, 
which  had  been  raised  by  the  ice  were  redriven  to  greater  dei)ths  and 
properly  secured ;  the  damaged  eastern  end  was  removed  and  the  stone 
filling  placed  in  the  central  portion.  Additional  stone  was  placed  in  the 
dike  at  difi'erent  points,  and  fender-{>iles  were  driven  along  the  face 
to  mark  it  during  freshets.  The  north  dike,  at  the  junction  with  the 
branch,  was  strengthened  by  additional  piles,  the  central  portion  was 
straightened  and  strengthened,  and  the  channel-face  for  a  distance  of 
900  feet,  where  undermining  had  occurred,  was  revetted  with  stone. 

The  following  materials  were  used  in  the  repairs : 

White  oak  piles  driven linear  feet..  1,146.5 

Fine  piles  dri Ten do 1,297.5 

Walingtimbersputon B.  M.feet,.  30,717.8 

Tie  rods .....lbs..  9,476.9 

Drift  bolts  and  washers do 2,194 

Bnble  stone ^ cubic  yards..  1,500. 1 

Files  drawn 122 

Piles  redriven 65 

Waling  timbers  removed linear  feet..  252.6 

Stone  dredged  and  replaced cubic  yards..  132.9 

Piles  driven  back  to  position 15 

Waling  timbers  removed  and  replaced linear  feet . .  474. 5 

The  piers  are  now  in  fair  condition,  except  that  1,000  cubic  yards  of 
stone  are  needed  to  give  required  security  to  the  north,  south,  and 
branch  dikes.  A  few  minor  repairs  every  year  will  be  necessary  to 
maintain  the  dikes. 

The  recommendation  contained  in  the  last  annual  report  for  the  re- 
moval by  dredging  of  the  shoal  on  the  south  side  of  the  entrance,  and 
for  the  removal  by  dredging,  or  by  blasting  if  necessary,  of  the  inside 
shoals  If  miles  from  tbe  light-house,  is  renewed  in  this  report.    The 
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inside  shoals  are  great  obstructions,  and,  lying  close  to  the  channel  at 
a  point  where  both  banks  are  oconpied  with  wharves,  they  materially 
restrict  the  facilities  for  vessels  seeking  berths  alongside  the  wharves. 
An  appropriation  of  $25,000  is  recommended  for  efifecting  these 
improvements,  and  for  strengthening  the  dikes  so  as  to  render  tbem 
permanent. 

Rondont  is  in  the  collection  district  of  New  York.  The  nearest  worka  of  defeoM 
are  those  in  New  York  Harbor. 

COMMERCIAL  STATISTICS. 

The  commercial  statisttos  of  this  harbor  have  been  carefally  gathered  and  compiled, 
and  show  a  total  tonnage  of  2,467,490  tons,  valued  at  $41,268,850.  General  merchan- 
dtse,  coal,  cement,  lime,  blnestone,  and  ice  are  the  principal  prodnotci  bandied,  snd 
are  carried  in  about  seven  hundred  vessels,  which  also  carry  75,000  passengers  anna- 
ally. 

Of  the  above  tonnage,  one-half  passes  through  the  Delaware  and  Hudson  Caosl, 
which  connects  the  Hudson  River  at  Rondont  with  the  Delaware  River  at  Port  Jervis, 
N.  Y.,  and  with  Honeadale,  Pa.,  the  heart  of  the  Pennsylvania  coal  region. 

The  population  of  Rondont  is  25,000. 

» 

AMOUNTS  APPROPRIATED. 

By  act  of  Congress  approved — 

June  12,1872,  diking $10,000.00 

March  3, 1873,  diking 20,000.00 

Amount  allotted  June  8, 1875,  from  repairs  of  harbors  on  Atlantic  coast; 

repairs - 7612.18 

From  contingencies  of  rivers  and  harbors,  etc.,  repairs 237.  (fi 

By  act  of  Congress  approved — 

August  14,  1876,  diking  and  repairs 30, 000. M) 

June  15, 1878,  diking  and  dredging 30,000.00 

By  act  of  Congress  passed  August  12, 1862,  repairs  and  dredging 2, 000. 00 

By  act  of  Congress  approved — 

July  5, 1884,  repairs  and  dredging 1.000.00 

Augast  5, 1886,  repairs 2,500.00 

August  11, 1888,  repairs 5,000.00 

Total 101,500.00 

Amount  expended  to  June  30,  1890 101,500.00 

Money  statement. 

July  1,1889,  amount  available $5,047.71 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1889 5,047.71 

Amount  appropriated  by  act  of  September  19,  1890 5,000.00 

r  Amount  (estimated)  required  for  completion  of  existing  project 20,000.00 

J  Amount  that  can  bo  prohtably  expended  in  fiscal  year  en  dine  June  30, 1892    20, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1S67. 
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Ab8tract  of  propoai^h  for  repairing  dikes  at  Rondoui  Harbor ^  New  York,  received  in  response 
to  the  advertisement  dated  June  21,  1889,  and  opened  July  25, 18di),  by  Lieut,  CoL  G.  L, 
Gillespie,  Corps  of  Engineers ,  U,  S.  Army, 


White-oak  piles,  250  linear  feot. IIdcaf  foot . . 

l*ine  or  Hpraoe  pileis  300  linear  feet do  — 

S<)iiare  timber, 30,000  feet  B.M H  feet,  B.M.. 

Tie-rodfi  and  screw-bolts,  8,000  ]>ouiids poaud.. 

Drift'- bolta,  spikes,  washers,  chain,  or  cable,  6G0  pounds do — 

Knbble-stone  for  south  dike  otubankmeut,  fiOO  cubic  yards  cubic  yard . . 

Rubble-stone  for  revetment  and  refilling  dike»,  1,000  cubic  yards do. . . . 

Outer  end  of  soutb  diko : 

Drawioj;  75  piles -  each . . 

Bedri vine  1 5  pilo«    do 

Wallinj;  timber,  16  linear  feet linear  fool . . 

DredginflT  aud'placiu^  100  cubic  yards  stone cubic  yard . . 

Western  end  of  south  dike : 

Driving  85  piles  back  U)  position .each.. 

Taking  off  and  replacing  100  linear  feet  of  walling  timber linear  foot. . 


Frederick  J.  Kelly.* 


Price  per 
unit. 


Total 
amount. 


$87.50 

38.00 

1,200.00 

320.00 

26.40 

500.00 

1,000.00 

93.75 

11.  25 

5. 12 

100.00 

26.25 
32.00 


3,418.27 


*  Only  bid  received. 

E  4. 

-     IMPROVEMENT  OF  THE  HARLEM  RIVER,  NEW  YORK. 

Tbe  project  for  oiakiiig  a  navigable  water  connectiou  between  the 
Bast  River  and  the  Hudson  River  by  the  way  of  the  Harlem  River  and 
Spuyteu  Dayvil  Creek  was  formulatec^  upon  the  facts  determined  by 
the  survey  made  along  this  route  in  1874  in  compliance  with  the  river 
and  harl)or  act  of  June  23,  1874,  tbe  report  upon  which  may  be  found 
at  page  224,  Annual  Report  of  the  Chief  of  Engineers  for  1875,  Part  11. 

This  report  contains  an  interesting  historical  review  of  the  navigation 
of  the  Harlem  River  from  the  Revolution  to  the  present  time. 

A  full  history  of  this  improvement  as  now  adopted,  with  the  legal 
proceedings  for  the  acquirement  of  the  land  needed  for  it,  and  copies  of 
the  laws  passed  by  the  legislature  of  the  State  of  New  York  relative 
thereto,  is  given  in  the  annual  report  of  the  local  engineer  in  charge 
to  the  Chief  of  Engineers  for  1887.  (See  Annual  Report  of  the  chief 
of  Engineers  for  1887,  Part  I,  pages  665  to  689.) 

The  streams  embraced  in  the  improvement  are  the  Harlem  River  and 
the  Spuyten  Duyvil  Creek,  the  former  emptying  into  the  East  River  near 
Hell  Gate,  and  the  la'tter  into  the  Hudson  River  about  13  miles  north 
of  the  Battery,  and  together  separating  Manhattan  Island  from  the 
mainland. 

There  has  always  been  an  exchange  of  waters  between  these  two 
streams  at  Kingsbridge,  though  a  long  ledge  of  rocks  awash  at  mean  low 
water  and  an  extremely  narrow  channel  at  that  point  have  heretofore 
prevented  the  exchange  being  a  free  one. 

High  Bridge  is  practically  at  the  head  of  navigation  in  the  Harlem 
River,  but  there  is  a  fair  channel  of  about  10  feet  depth  at  mean  low 
water  as  far  as  Morris  Dock,  6  miles  froin^  the  mouth  of  the  river,  and  a 
crooked  one  of  7  feet  depth  to  Fordham  Landing,  1  mile  further ;  but 
there  is  no  navigation  of  this  entire  section,  except  by  row-boats  and  a 
few  boats  loaded  with  material  for  the  new  Croton  aqueduct  or  for  tho 
roadway  of  streets  which  are  being  opened  iu  the  '<  annexed  distric^,'^ 

JPNQ  90 ^ 
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KiDgsbridge,  If  miles  from  the  Hudson  Biver,  is  the  head  of  naviga- 
tion in  the  Spuyten  Day vil  Greek,  bat  only  at  high  water,  for  vea^ 
drawing  8  feet. 

The  range  of  the  tides  in  Harlem  Biver  varies  from  5.5  feet  at  Third 
Avenne  Bridge  to  6  feet  at  the  month  of  Dyckman's  Greek,  and  in  the 
Spuyten  Dnyvil  Greek  is  3.8  feet. 

As  the  difference  in  the  heights  and  times  of  tides  between  the  East 
and  Hudson  rivers,  after  the  connection  is  made  between  the  Harlem 
and  the  Hudson  rivers,  will  produce  the  currents  npon  which  relianceis 
placed  to  keep  the  channel  open,  it  is  desirable  that  the  cross-section  of 
the  chaunel  be  kept  as  uniform  as  possible,  in  order  to  avoid  the  anneees- 
sary  resistances  to  the  flow  of  the  water  which  would  be  caused  by  any 
contraction  of  the  water-way. 

The  contraction  of  the  proposed  cut  through  Dyckman's  Meadows  will 
be  more  than  counterbalanced  by  the  natural  channel  through  Spuytea 
Duy  vil  by  the  way  of  Eingsbridge,  which  is  left  open,  and  the  contrac- 
tion caused  by  the  piers  and  embankments  of  the  High  Bridge,  which 
carries  the  Groton  Aqueduct  across  the  Harlem  Biver,  should  be  coan- 
teracted  by  deepeniug  the  channels  between  the  {Hers  and  abutments. 
Observations  of  the  tides  affecting  these  waters  show  that  there  is  not  a 
free  exchange  of  tides  between  Harlem  Biver  and  Spuyten  Duyvil 
Greek,  but  that  there  is  practically  a  divide  somewhere  near  Fordham 
Bridge  between  the  tides  flowing  from  the  Ea«t  Biver  into  the  Harlem 
Biver  and  from  the  Hudson  Biver  into  Spuyten  Duyvil  Creek.  Com- 
paring the  tides  of  the  Harlem  Biver  at  Fordham  Bridge  with  tl\ose  of 
the  Hudson  Biver  at  the  mouth  of  Spuyten  Duyvil  Creek,  it  is  found— 

(1)  That  the  level  of  mean  high  water  in  the  Hudson  is  nearly  1  foot 
(.961  foot)  lower  than  it  is  in  the  Harlem. 

(2)  That  the  mean  rise  and  fall  of  the  tide  in  the  Hudson  is  2.12  feet 
less  than  it  is  in  the  Harlem. 

(3)  That  the  moan  duration  of  the  rise  of  tides  in  the  Hudson  is  thirty- 
six  minutes  shorter,  the  mean  duration  of  the  fall  twenty-six  mioates 
longer  than  in  the  Harlem. 

(4)  The  mean  level  of  the  Hudson  at  the  mouth  of  Spuyten  Duyvil 
Creek  is  .265  of  a  foot  lower  than  at  Fordham  Bridge. 

(5)  High  water  occurs  one  hour  and  thirty-four  minutes  earlier  in  the 
Hudson  than  in  the  Harlem. 

From  these  facts  it  follows  that  while  there  will  at  different  times  be 
a  flow  towards  either  river,  the  preponderance  of  flow  will  be  towards 
the  Hudson,  and  the  scour  will  go  thai)  way,  so  that  if  a  cut  for  a  fiee 
passage  of  the  tides  be  made,  the  opening  into  the  Hudson  will  become 
the  mouth  of  the  cut. 

The  project  for  the  improvement  was  adopted  in' 1879.  The  proposed 
lines  of  improvement,  as  laid  down  by  the  engineer  in  charge  in  his  an- 
nual report  for  1882,  are  as  follows : 

.  (1)  Below  the  Harlem  or  Third  Avenue  Bridge  the  outer  pier  and 
bulkhead  lines  as  laid  down  by  the  park  department  are  adopted. 

(2)  Above  the  Third  Avenue  Bridge  to  the  entrance  of  Dyckmsm's 
Creek  into  the  Harlem  Biver,  the  exterior  pier  and  bulkhead  lines  are 
laid  down  400  feet  apart. 

(3)  The  line  following  Dyckman's  Greek  through  Dyckman's  Meadows 
will  pass  for  a  part  of  the  way  through  solid  rock,  and  it  is  hero  that 
the  principal  cost  of  the  undertaking  must  be  encountered.  This  part 
is  to  be  made  350  feet  wide.  It  would  have  been  preferable  to  estab- 
lish it  at  400  feet,  but  the  additional  amount  of  rock  excavation  was 
the  obstacle. 
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(4)  The  remainder  of  the  line  to  the  Hadson  River  will  follow  as 
uearly  as  possible  the  coarse  of  the  Spay  ten  Dujvil,  and  the  width  will 
be  400  feet. 

(5)  The  channel  depth  in  the  Harlem  River  and  Spuyten  Dayvil 
Creek  will  be  15  feet  at  mean  low  water,  and  in  the  channel  along 
Dyckman's  Greek  18  feet,  mean  low  water. 

The  estimated  cost  of  making  the  connection  by  a  cut  through  Dyck- 
man's Meadows,  as  given  by  General  Newton  in  his  report  for  1882,  is 
$2,100,000. 

This  estimate  does  not  provide  for  the  improvement  of  the  channel 
of  the  Harlem  River  between  this  proposed  cat  and  the  mouth  of  the 
Harlem  River. 

The  estimated  cost  of  improving  this  part  of  the  river,  as  given  in 
General  Newton's  report  for  1875,  was  about  $600,000.  Total  for  the 
improvement  of  the  Harlem  River  between  the  Hudson  River  and  East 
River,  $2,700,000. 

The  project  wa^  revised  in  1886  by  narrowing  the  channel  immedi- 
ately north  of  High  Bridge  to  375  feet  where  it  skirts  theOgden  estate 
on  the  east  bank.  This  change  of  width  was  approved  by  the  Secretary 
of  War  October  7, 1886.  (See  Annual  Report  of  the  Chief  of  Engineers 
for  1887,  Part  I,  page  671.) 

The  estimated  cost  of  opening  the  channel  from  the  Harlem  River  to 
the  East  by  the  way  of  the  Harlem  or  Bronx  Kills,  making  it  300  feet 
wide  and  15  feet  deep  at  low  water,  was  about  $2,200,000.  This  survey 
was  ordered  by  act  of  Congress  approved  March  3, 1881,  and  the  report 
upon  it  is  to  be  found  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1882,  Part  I,  page  656. 

After  the  legal  difficulties  for  acquiring  the  right  of  way  along  the 
line  of  the  proposed  improvement  were  removed  in  May,  1887,  the  ap- 
propriations of  1878  and  1879,  aggregating  $400,000,  became  available 
for  the  execution  of  the  project. 

Work  was  begun,  under  the  first  contract,  for  earth  and  rock  excava- 
tion along  Dyckman's  Creek,  in  January,  1888,  and  has  continued  unin- 
terruptedly Rince  that  date. 

The  contract  calls  for  the  removal  of  300,000  cubic  yards  of  material, 
and  up  to  the  close  of  the  present  fiscal  year  the  contractor  has  removed 
124,311  of  material  above  mean  low  water,  and  140,201  below  mean  low 
water. 

Under  the  river  and  harbor  act  of  August  11,  1888,  which  made  an 
appropriation  of  $70,000  for  continuing  the  improvement,  a  second  con- 
tract was  made  August  12, 1889,  with  the  same  contractor,  after  inviting 
sealed  proposals  according  to  law  for  the  removal  from  Dyckman's 
Greek  east  of  the  site  of  the  first  contract  of  71,000  cubic  yards  of  earth 
and  19,000  cubic  yards  of  rock,  and  lor  the  building  of  an  earthen  and 
timber  dam  to  shut  out  water  from  the  Harlem  River. 

Operations  were  begun  under  the  second  contract  in  August,  1889, 
and  at  the  close  of  the  present  fiscal  year  are  still  in  progress. 

On  the  14th  of  May,  1890,  Mr.  Satterlee,  the  contractor,  made  an  ap- 
plication for  the  extension  of  both  contracts,  and,  by  direction  of  the 
Chief  of  Engineers,  the  first  contract  has  been  extended  to  December 
31, 1890,  and  the  second  contract  to  June  30,  1891.  At  the  expiration 
of  these  limits  it  is  expected  that  the  work  to  be  done  under  both  con- 
tracts will  be  completed,  as  the  plant  is  now  in  better  condition  than 
ever  and  the  facilities  for  pushing  the  work  are  much  improved. 

On  the  completion  of  these  contracts  there  will  remain  about  43,000 
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cubic  yards  of  material  to  be  removed  to  complete  the  improvement  be- 
tween the  dams. 

BRrOGES  ACROSS  THE  HARLEM  BIVEB. 

The  site  of  the  present  Kingsbridge  road  where  it  crosses  Dyckman's 
Greek,  between  the  dams,  has  been  designedly  left  undistarbed  till  Uie 
last  moment,  in  order  to  give  the  city  of  New  York  time  to  prepare 
plans  for  the  new  bridge  which  will  be  required  to  be  built  at  Broadway 
Crossing,  to  comply  with  the  requirements  of  the  State  act  of  1879  for 
new  bridges.  This  matter  was  brought  before  the  commissioner  of 
public  works,  New  York  City,  by  this  office  in  a  letter  dated  March  22, 
1889,  but  no  action  has  as  yet  resulted  therefrom. 

The  State  of  New  York,  anticipating  the  completion  of  the  improve- 
ment, and  desiring  to  cooperate  with  the  General  Government  in  main- 
taining the  navigation  of  the  Harlem  Eiver  unimpaired  after  improve- 
ment, passed  an  act  in  1879  which  provides : 

Sec.  10.  The  said  couseDt  is  given  and  the  said  jnrisdiction  cdded  upon  the  express 
reservation  to  the  State  of  New  York  of  concurrent  j  a  risdtotion  with  the  United  States 
in  and  over  the  territory  covered  by  said  improvement,  so  far  as  that  all  civil  and 
criminal  process  which  may  issue  under  the  laws  or  authority  of  the  8tat«  of  New 
York  may  be  executed  thereon  in  the  same  way  and  manner  as  if  such  consent  bad 
not  been  given  or  jurisdiction  •ceded,  except  so  far  as  such  process  may  affect  the  real 
or  personal  property  of  the  United  States:  Provided,  howwer^  That  the  direction  of 
the  bridges  hereafter  to  be  oonstrncted  over  said  river  or  creek  shall  be  at  right  angles 
to  the  courses  of  the  improved  channel,  that  the  height  of  the  bridges  in  the  clear,  at 
the  draws,  shall  be  not  less  than  twenty-four  feet  above  the  high  water  of  spring 
tides,  and  that  the  number  and  size  of  the  bridge  piers  within  the  improved  chaund 
fthall  first  be  approved  by  the  engineer  of  the  United  States  in  charge:  Aud  proffidad 
further^  That  no  tunnel  shall  be  constructed  under  said  river  or  creek  which  will  not 
permit  of  the  excavation  of  a  channel  above  it  of  at  least  twenty  feet  in  depth  at 
mean  low  water.  There  shall  be  constructed  in  every  bridge,  except  in  anspension 
bridges,  hereafter  built  over  said  river  or  creek  two  draws  contiguous  to  each  other, 
aud  the  length  on  the  bridge  occupied  by  the  draw  spans  and  the  center  pier  sepa- 
rating them  shall  be  at  least  two  hundred  and  forty  feet. 

The  bridges  which  have  been  bailt  across  the  Harlem-Biver  since  the 
passage  of  the  act  of  1879  are  those  at  Second  avenne,  at  Madison 
avenue,  and  the  New  York  and  Northern  Railroad  bridge  at  Eighth 
avenue. 

Daring  the  past  year  the  subject  of  raising  the  low  bridges  at  Fonrth 
and  Third  avenues  has  given  rise  to  extended  discussion,  at  home  and 
abroad,  among  those  in  any  way  interested  in  the  Harlem  Biver  or 
affected  by  its  improvement,  and  an  effort  has  been  made  to  have  those 
bridges  reconstrocted  according  to  the  State  law  of  1870  for  new  bridges. 

The  New  York  and  Northern  Railway  Company  and  others  interested 
in  the  navigation  of  the  river,  having  heard  that  the  park  commission- 
ers of  New  York  City  had  under  consideration  the  closing  of  the  draws 
of  all  the  bridges  during  certain  stated  hours  every  day,  morning  and 
evening,  when  the  land  travel  over  the  bridges  was  greatest,  united  in 
a  memorial,  addressed  to  the  Secretary  of  War,  dated  February  1, 1890, 
in  which  it  was  declared  that  the  low  bridges  at  Fourth  and  Third  ave- 
nues were  obstructions  to  the  navigation  of  the  river  within  the  mean- 
ing and  intent  of  sections  0  and  10  of  the  river  and  harbor  act  of  August 
11,  1888,  and  demanded  that  they  be  rebuilt. 

Under  instructions  of  the  Secretary  of  War,  three  public  hearings  were 
given  in  May  to  the  parties  interested,  but  as  they  could  not  reconcile 
their  differences,  a  Board  of  Engineers  was  convened  May  7, 1890,  to 
consider  the  whole  subject,  and  to  submit  recommendations  for  adjust* 
ing  the  matf/Crs  complained  of. 
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The  Board,  after  several  adjourneil  uieetingS)  begiuniug  May  26, 1890, 
sabmitted  its  report  on  June  19, 1890. 

The  following  table  shows  the  location  and  characteristics  of  the 
several  bridges  across  the  Harlem  Kiver : 


Name  And  location  of  bridf(«. 


Second  aTonne • 

Third  aTenue 

FoTinh  aveiiae 

MtMiaon  aTenne 

lftc<)oinb'a  Dam 

New  York  and  Northern  Bailway 

bridge. 
High  Bridge  (old  Aqnednct) 


TVaahington  Bridiee,  at  One  hun- 
dred and  eighty -fint  street  (sin- 
gle span). 

Foot  Bridge.  Fordham 

Farmors'  BriO  ge 

King's  Bridj^ 

Hudson  Biver  Railroad  Bridge, 
month  of  Spnyten  Day  vil  Creek!. 


Width 

in  dear 

in  each 

draw. 


Feet 

103.7 
b2.0 
05.0 

132.0 
80.0 

128.0 


24.7 
'm.2 


Height  of 
bottom 
chorda 
above 
mean 
blgh 
water. 


Feet. 
28.5 
13.8 
7.2 
28  0 
36.7 
2&0 


Kemarks. 


3.0 
3.1 
4.8 
1.4 


Double  draw,  railroad  bridge,  iron. 
IJoublodraw,  road  br  dge,  iron. 
Double  draw,  railro&d  bridge,  iron. 

i)onb1o  draw,  road  bridge,  iron. 
)oubIe  draw,  road  biidge,  wood  and  iron. 
Double  draw,  railroad  bridge,  iron. 

No  draw,  width  in  clear  between  piers,  77.7 

feet;   intradoa  of  srch,  100  ieet  above 

mesn  high  water. 
No  draw;  iron  arch;  clear  spao,  500  feet; 

crown  of  arch,  138.7  feet   above  mean 

high  water. 
Single  draw ;  wooden  trestle. 
No  dr§w ;  two  spans.  22  and  23  feet  wide. 
No  draw ;  two  spans,  18  and  25  feet  wide. 
Single  dinw ;  wooden  trestle. 


The  amoant  expended  at  the  clo&e  of  the  fiscal  year  ending  June  30, 
1889,  inclasive  of  outstanding  liabilities,  was  $189,927.35. 

WORK  DONE  DURING  THE  FISCAL  YEAR. 

Mr.  Satterlee  has  continued  work  under  both  his  contracts,  without 
delays,  excepting  such  as  were  occasioned  by  stormy  weather,  strikes 
of  employes,  and  accidents. 

Under  the  contract  dated  December  15,  1887, 111,539  cubic  yards  of 
material  were  removed  during  the  year. 

The  following  table  shows  the  classification  of  the  material  and  the 
amounts  excavated  each  month  during  the  year,  and  also  the  total 
amount  removed  up  to  date : 


Period. 


Prior  to  Jnne  30, 1880  .. 

Daring  Jnly,  1880 

Dnring  Angnsk  1880 . . . 
Daring  September,  1880 
Dnring  October,  1880 . . . 
During  NoTember,  1889 
Daring  December,  1880 
Daring  January,  1800. . . 
Daring  February,  IBOO . 
During  March,  1800  . . . . 

Daring  April,  1890 

Daring  Hay,  1800 

Daring  Jane,  1880 

Total 


AboTe 

Below 

mean  low 

mean  low 

water. 

water. 

108,016 

44,057 

1,782 

6,884 

2,d93 

5.290 

6,437 

6,368 

1,034 

9,155 

1.000 

7,949 

904 

8,647 

647 

9,947 

314 

8,943 

167 

6.627 

400 

9,604 

217 

8,077 

91 

8,653 

124,311 

140,201 

Total. 


152,973 
8,666 
7,883 

12.805 

10,180 
9,048 
9,151 

10,  5iU 
0. 1>57 
6,184 

10.094 
8^294 
8,744 

264,  M2 
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All  tbe  rock  excavated  under  tbia  contract  was  stored  on  the  gronnds 
leased  for  that  purpose,  aud  most  of  the  earth  aud  clay  was  hauled  away 
aud  used  in  the  construction  of  the  cofferdam  and  temporary  roadway 
east  of  Kingsbridge  road. 

Under  the  second  contract  with  Mr.  Satterlee,  dated  August  12, 1889, 
operations  were  begun  immediately  after  the  contract  was  signed  ob 
the  construction  of  the  coffer-dam,  which  was  the  first  step  necessary, 
as  no  material  could  be  removed  from  the  section  of  canal  to  be  exca- 
vated under  this  contract  until  the  site  of  the  work  was  inclosed  and 
the  water  pumped  from  it.  But  notwithstanding  that  the  work  was 
continued  without  prolonged  interruption  the  dam  was  not  completed 
until  June,  1890.  The  dam  consists  of  a  line  of  sheet  piling  inclosed  in 
an  embankment  of  earth,  clay,  gravel,  and  stone  constructed  in  a  trencb 
dredged  across  the  marsh  directly  east  of  the  easterly  limit  of  the  sec- 
tion of  cut  to  bo  excavated,  and  crosses  an  arm  of  the  Harlem  known 
as  Dyckman's  Creek.  The  dam  is  25  feet  wide  on  t/op,  an<1  rises  to  10 
feet  above  mean  low  water,  and  will  be  so  arranged  that  it  may  be  used 
on  the  demolition  of  Kingsbridge  Boad  Bridge  as  a  highway  until  tbe 
city  builds  a  new  bridge  where  Broadway  crosses  the  line  of  tbe  canal 

The  material  underlying  the  marsh  sod  is  of  a  very  compressible 
nature,  consisting  mainly  of  the  remains  of  an  ancient  vegetation  nearly 
free  from  earthy  matter.  •  Except  at  the  south  end  of  the  ^am,  where  a 
stratum  of  hard  sand  aud  loam  was  met,  this  soft  material  extends 
down  to  the  bed-rock,  which  underlies  the  site  of  the  dam  at  a  depth 
of  from  45  to  55  feet  below  the  surface.  Owing  to  the  compressible 
character  of  this  material  the  settlement  into  it  of  the  earth  embank- 
ment forming  the  body  ot  the  dam  was  naturally  very  great,  amoant- 
mg  in  some  places  to  over  17  feet  below  the  depth  to  which  the  trench 
in  which  the  dam  is  built  was  originally  dredged,  and  consequently  a 
somewhat  greater  amount  of  earth  filling  was  required  for  the  dam 
tbau  w^as  at  first  thought  would  be  necessary.  As  this  material  was  all 
supplied  from  the  cut  west  of  Kings* bridge  Boad  and  had  to  be  carted 
over  the  narrow  roadway  leading  through  that  work,  and  without 
interfering  with  the  rock  excavation  there  in  progress,  the  amount 
tbat  could  be  delivered  in  the  dam  daily  was  necessarily  limited,  and 
tbe  construction  of  the  dam  could  not  proceed  beyond  a  rate  deter- 
mined by  these  conditions;  and  it  is  mainly  owing  to  these  causes 
that  the  completion  of  tbe  dam  was  delayed.  Tbe  construction  of  the 
line  of  sheet-piling  in  the  dam  also  required  constant  care  and  atten- 
tion. Owing  to  the  yielding  nature  of  the  material  which  the  piles 
penetrated y  they  were  liable  to  be  forced  out  of  place  after  being 
driven  by  the  great  and  unequal  settlement  of  the  earth  embankment 
surrounding  them,  aud  thus  havetheir  efiSciency  as  a  protection  against 
leakage  destroyed.  This  difficulty  was  overcome  by  building  a  cen- 
tnil  core  of  the  embankment  in  the  deepest  portion  of  the  excavated 
trench  first  and  allowing  it  to  settle  thoroughly  before  driving  any 
piles,  then  driving  the  piles  along  the  outer  edge  of  this  core,  and  finally 
filling  in  the  space  on  both  sides  of  the  piles,  which  then  stood  perfectly 
firm,  as  but  little  further  movement  could  take  place  in  the  material ' 
surrounding  them,  being  confined  on  the  on^  side  by  the  earth  embank- 
ment alres^y  in  place  and  on  the  other  by  the  side  of  the  excavated 
trench. 

On  tbe  completion  of  the  dam  tbe  removal  of  the  material  from  tbe 
section  of  the  cut  to  be  excavated  under  the  contract  was  begun,  and 
at  the  close  of  the  fiscal  year  1,548  cubic  yards  of  material  had  been  ex- 
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cavated  from  the  cat  and  11,000  cubic  yards  had  been  dreaded  from 
the  trench  for  the  coffer-dam. 

The  general  progress  of  the  work  was  retarded  to  a  considerable  ex- 
tent during  the  summer  and  autumn  by  rainy  weather,  but,  on  the  other 
hand,  the  past  winter  was  mild  and  without  any  heavy  snow-storms,  so 
that  on  the  whole  the  year  was  not  unfavorable  for  work  and  no  pro- 
longed delays  were  occasioned  by  the  elements  or  other  causes. 

The  coffer-dam  at  the  westerly  limit  of  the  work,  built  by  the  con- 
tractor to  keep  out  the  waters  of  the  Spuyten  Duy  vil  Greek,  in  pursu- 
ance of  the  terms  of  his  contract  of  December  15,  1887,  tias  occasioned 
but  little  additional  trouble.  The  large  quantity  of  broken  stone  and 
earth  thrown  in  behind  the  line  of  sheet-piling  to  repair  the  break  in 
the  dam  has  settled  down  into  the  marsh  and  become  compacted  to  such 
a  degree  that  it  has  finally  reached  a  state  of  rest,  and  but  little  settle- 
ment has  taken  place  during  the  past  six  months,  and  the  leakage 
through  the  dath  has  1l)een  greatly  reduced.  A  pit  has  been  sunk  in  the 
northwesterly  angle  of  the  excavation  low  enough  to  drain  the  work 
thoroughly,  and  the  little  water  which  now  comes  into  the  cut  either  by 
leakage  or  surface  drainage  can  easily  be  controlled  by  the  pump  avail- 
able for  this  purpose. 

As  the  result  of  the  year's  work,  the  excavation  of  the  canal  prism  has 
been  carried  down  to  grade  at  the  eastern  end  of  the  cut  west  of  Kings- 
bridge  Boad  for  a  length  of  317  feet  measured  along  the  axis  of  the  canal, 
and  to  nearly  the  full  width  of  the  channel,  and  at  the  western  end  for  a 
length  of  438  feet  and  width  of  124  feet,  giving  a  total  area  of  146,110 
square  feet  where  the  excavation  has  reached  grade — more  than  one- 
half  the  bottom  area  of  the  section  of  cut  to  t^  excavated  under  the 
contract  of  December  15, 1887.  Over  a  large  additional  area  the  gen- 
eral level  of  the  surface  has  been  reduced  to  a  plane  but  a  few  feet  alK>ve 
grade. 

The  dam  to  the  east  of  Kingsbridge  road  to  keep  out  the  waters  of 
the  Harlem  River  from  the  section  of  cut  to  be  excavated  under  the 
contract  of  August  12, 1889,  has  been  completed,  the  site  of  the  work 
drained,  and  the  removal  of  the  material  has  been  begun. 

The  amount  that  can  be  profitably  expended  upon  the  work  during 
the  next  fiscal  year  is  $1,000,000,  and  it  can  not  be  well  or  economically 
conducted  unless  the  appropriations  are  large. 

Harlem  River  is  in  the  collection  district  of  New  York.  The  nearest  light-honse  is 
oi^  BlaekwelPs  Island.' 

A  full  statement  of  the  commerce  likely  to  be  benefited  by  the  im- 
provement is  subjoined. 

Mr.  A.  Doerflinger,  assistant  engineer,  lias  been  in  local  charge  of 
this  improvement  during  the  year.  He  has  remained  constantly  upon 
the  work,  and  has  discharged  his  duties  with  his  accustomed  fidelity 
and  efficiency. 

COMMERCIAL  8TATI8TIG8. 

As  there  is  no  navigable  commnnication  between  the  Harlem  River  and  Spnyten 
Dayvil  Creek,  the  present  navigation  of  the  Harlem  River  is  practically  confined  to 
that  part  of  the  stream  between  its  junction  with  the  East  River  and  Fordham 
Heights  Dock,  a  distance  of  abont  7  miles. 

Spnyten  Duyvii  Creek  is  navigable  from  its  janotion  with  the  Hudson  River  to 
Kingsbridgey  a  distance  of  If  miles. 
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TIio  actual  commerce  of  the  Harlem  River  and  Spnyteu  Dnyvil  Creek  for  the  fiscal 
years  eudiug  Juue  30,  1889,  and  June  30,  1890,  waa  as  follows: 


Items. 


General  mercbandiae 

Grain,  flour,  etc 

Lumber 

Bailding:  material 

Fuel 

Ice «.. 

Total , 


1880. 


Ton§. 
1, 259. 61C 
341. 167 
292,600 
535,706 
623,290 
131,700 


3,093,930 


1800. 


Tans. 
1, 379. 334 
400,987 
a46,8S8 
642,932 
508.  B65 
112,000 


3, 384, 466 


|e3,U4,l^ 

11,325,017 

5,88&28l 

2,287.eH 

2,464,  EM 

44fl;0N 

115,508,435 


The  total  tonnage  for  the  year  1890  shows  an  increase  over  that  of  1689  of  290,537 
tons,  or  over  9  per  cent. 

The  total  tonnage  for  the  year  1887  was  given  at 2,524, 155  tons,  showingan  increMe 
in  the  present  tonnage  over  that  of  1887  of  860,311  tons,  or  34  per  cent,  in  the  three 
years. 

Of  the  total  tonnage  for  1890,  1,407,882  tons  were  received  at  and  shipped  from  the 
docks  of  the  New  York,  New  Haven  and  Hartford  Railroad  Company,  directly  below 
Second  Avenne  Bridge,  and  246,402  tons  were  handled  by  the  New  York  and  North- 
ern Railw«ay  Company  at  their  docks  near  High  Bridge.  Of  the^balanoe,  1,709,6^ 
tons  were  distributed  amongthe  varions  docks  on  the  Harlem  River  between  Ninety- 
second  street  and  Fordharo  Heights,  and  20,550  tons  at  varions  points  on  theSpnyt^ 
Dnyvil  Creek. 

A  large  proportion  of  the  freight  handled  at  the  railroad  docks  is  carried  in  and 
out  of  the  Harlem  on  railroad -car  floats  and  transfer  boats  connecting  the  railroads 
of  New  Jersey  and  Pennsylvania  terminating  at  Weehawken,  Hobokeu,  and  Jersey 
City  with  those  of  New  England,  while  the  general  commerce  of  the  river  is  carried 
on  mainly  in  barges  and  canal-boats  in  tow  of  steam-tngs^nd  'in  schooners  and  the 
smaller  class  of  sailing-vessels. 

AMOUNTS  APPROPRIATED. 


Jnne  23,  1874,  allotment  from  appropriations  for  East  and  Harlem  Rivers.  $11,000.00 

By  act  of  Congress  approved : 

March  3, 1875 10,000.00 

Jnne  18, 1875 300,000,00 

March  3,  1879 .-..  100,000.00 

August  11, 1888 70.000.00 

491,000.00 
Amount  expended  to  June  30, 1890,  inclusive  of  outstanding  liabilities....  367,060.22 

Money  statement. 

July  1, 1889,  amount  available fll7,872.80 

July  1,  1890,  money  value  of  work  done  during  fiscal  year  under  con- 
tracts made  prior  to  June  30,  1889 122,960.07 


July  1, 1890,  amount  expended  during  fiscal  year,  exolusiveof 

of  liabilities  outstanding  July  1,  1889 $117,948.00 

July  1,  1690,out8tanding  liabilities 39,908.73 

July  1, 1890,  amount  covered   by  uncompleted    contracts 
made  during  fiscal  year  endingVune  30,  1890 62,401.33 


240,832.87 


220,258.06 


July  1, 1890,  balance  available 20,574,81 

Amount  appropriated  by  act  of  September  19,  1890 250, 000. 00 

Amount  available  for  fiscal  year  euding  June  30,  1891 270,574.81 


^  Amount  (estimated)  required  for  completion  of  existing  project 1, 980, 000. 00 

Amount  that  can  1)e  profitably  expended  in  fiscal  year  ending  Juue  30, 

<      1892 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

I    harbor  acts  of  18G6  and  1867. 
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E5.  - 

REMOVING  OBSTRUCTIONS  IN  EAST  RIVER  AND  HELL  GATE,  NEW  YORK. 

The  East  River  is  the  name  given  to  the  narrow  tidal  strait  which 
connects  New  York  Harbor  with  Long  Island  Sound.  It  forms  an 
entrance  to  the  harbor  of  New  York,  secondary  in  importance  only  to 
the  main  entrance  by  way  of  Sandy  Hook  and  the  Narrows,  since  the 
heavy  coasting  trade  carried  on  by  New  York  with  the  New  England 
States  and  the  British  American  provinces  passes  almost  exclusively 
through  it. 

The  population  now  gathered  around  the  waters  of  New  York  Har- 
bor numbers  nearly  3,000,000,  and  should  the  present  rate  of  increase, 
as  shown  by  the  census  returns,  be  maintained  for  half  a  century  longer, 
the  population  would  then  be  about  8,000,000. 

New  York  City  can  grow  only  in  one  direction,  and  that  is  into  West- 
chester County,  on  the  north,  since  on  all  other  sides  it  is  surrounded 
by  water,  and  the  development  of  the  water-fronts  along  the  Hudson 
and  the  East  Biver  must,  therefore,  be  certain  and  rapid.  With  this 
development  the  importance  of  the  East  liiver  entrance  to  New  York 
Harbor  will  increase  enormously,  and  within  the  next  fifty  years  every 
foot  of  shore  line  on  both  sides  of  the  East  Biver,  within  15  miles  of 
Harlem  River  and  Hell  Gate,  will  be  occupied  with  wharves  filled  with 
shipping,  engaged  not  only  in  the  coasting  and  transatlantic  trade,  but 
in  the  commerce  of  the  world. 

The  East  Biver  is  crooked  and  narrow  in  places,  and  much  obstructed 
by  rocks  and  affected  by  violent  currents. 

The  worst  of  these  obstructions  is  that  known  as  Hell  Gate,  lying  at 
the  mouth  of  the  Harlem  River,  between  Blackwell's  and  Ward's  is- 
lands, about  opposite  Ninetynaixth  street.  New  York.  Here  the  river 
turns  at  right  angles  around  Hallet's  Point,  divides  into  several  chan- 
nels, and  runs  with  a  velocity  varying  at  different  stages  of  the  tide 
from  3  to  10  miles  an  hour  over  or  around  Hallet's  Point,  Negro  Point, 
Way's  Beef,  Shell  Drake,  Pot  Bock,  Frying  Pan,  Heel  Tap,  Holmes's 
Bock,  Hog's  Back,  Flood  Bock,  Hen  and  Chickens,  Gridiron,  The  Ne- 
gro Heads,  Mill  Bocks,  Bhinelander's  Beef,  and  Bread  and  Cheese. 

On  account  of  the  violence  and  irregularities  of  the  currents  and  the 
crowded  condition  of  this  passage  wrecks  at  Hell  Gate  were  numerous 
prior  to  1867.  At  that  time  some  of  these  rocks  projected  above  the 
water-level,  while  the  least  depth  over  others,  at  mean  low  water,  va- 
ried from  nothing  to  20  feet.  In  obedience  to  the  provisions  of  the  act 
approved  June  23,  18G6,  an  examination  was  made  of  Hell  Gate  by  the 
local  engineer  with  the  view  of  its  improvement  for  purposes  of  naviga- 
tion, and  three  separate  projects  were  submitted  January  21,  1867,  for 
the  improvement,  affording  channels  of  26  and  24  feet  in  depth  at  mean 
low  water.  The  project  which  was  adopted  in  1867  (see  Annual  Be- 
port  of  the  Chief  of  Engineers  for  1868,  page  741)  provided  for  the  re- 
moval of  the  rocks  and  reefs  that  lay  directly  in  the  channel  to  a  depth 
of  26  feet  at  mean  low  water;  and  for  the  building  of  sea-walls  and 
dikes  upon  others  that  lay  near  the  edges  of  the  channel,  in  order  to 
guide  the  currents  in  such  a  way  that  vessels  might  pass  the  reefs  in 
safety.  The  cost  of  the  project  was  estimated  at  (8.692,645.15.  The 
removal  of  Hallet's  Point  was  begun  in  1869,  and  the  final  blast  occurred 
September  24,  1876.  A  new  estimate  was  made  January  3, 1870,  "based 
upon  tlie  process  of  tunneling  the  larger  reefs,  as  Hallet's  Point  and 
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the  Middle  Beef,  and  removing  the  smaller  reefs  by  drilling  from  tiie 
surface  of  the  water,''  and  the  cost  was  placed  at  $4,689,820. 

The  steam-drill  scow,  fitted  with  a  movable  dome' for  submarine 
work,  was  first  put  in  operation  in  the  winter  of  1870-'71. 

The  estimate  was  again  revised  in  1874  to  include  the  removal  of 
Diamond  and  Coenties  reefs  (see  Annual  Beport  of  the  Chief,  of  En- 
gineers for  1874,  Part  II,  page  164)  and  the  total  cost  fixed  at  $5,139,120. 
It  provides  for  the  removal  at  Hell  Gate  to  a  depth  of  26  feet,  mean  low 
water,  of  the  reef  at  Hallet's  Point,  Way^s  Beef,  Shell  Brake,  Pot  Bock, 
Frying  Pan,  Heel  Tap,  Negro  Ppint,  and  Flood  Bock,  including  the 
Gridiron,  Hen  and  Chickens,  and  Negro  Heads,  and  the  constructioD 
of  a  dike  to  connect  the  Mill  Bocks  and  sea- walls  upon  Hog's  Back  and 
Holmes's  Bock ;  and  in  other  parts  of  the  East  Biver  for  the  removal  of 
Diamond  Beef  and  North  Brothers  I^and  Beef  to  a  depth  of  26  feet, 
Coenties  Beef  to  a  depth  of  25^  feet,  and  the  small  rocks  known  as 
Scaly  Bock,  Blackwell's  Bock,  and  the  rock  off  Woolsey's  Bath  Honse. 

The  work  of  removal  of  Flood  Bock  began  in  June,  1875,  and  the 
great  blast  was  fired  October  15, 1886. 

In  1880  the  debris  arising  from  the  excavation  of  the  galleries  in 
Flood  Bock  was  deposited  partly  in  a  dike  to  connect  Great  and  Little 
Mill  Bocks,  and  in  1882  a  protection  wall  was  built  by  the  city  anthori- 
tles  upon  the  reef  at  the  head  of  Blackwell's  Island  known  as  Bread 
and  Cheese. 

The  project  was  enlarged  in  1884  to  include  the  removal  of  Pilgrim 
Bock,  off  Nineteenth  street,  and  again  in  1889  to  include  the  removal 
of  the  reef  oflf  Diamond  Beef,  reef  oflf  Thirty-third  street,  and  Ohw- 
lotte  Bock,  northwest  of  entrance  to  Newtown  Creek,  work  to  be  done 
by  hired  labor  with  the  drill  scow. 

At  the  close  of  the  fiscal  year  ending  June  30, 1889,  the  following 
parts  of  this  project  had  been  executed :  Hallet's  Point,  covering  3 
acres,  Way's  Beef,  Shell  Drake,  Diamond  Beef,  North  Brothers  Reef, 
Coenties  Beef,  and  Scaly  Bock  had  been  removed  to  the  depth  contem> 
plated  in  the  project ;  Pilgrim  Bock  had  been  reduced  to  a  least  depth 
of  24  feet ;  Heel  Tap  had  been  broken  to  26  feet  and  dredged  to  20.5 
feet,  and  the  least  depths  on  Frying  Pan  and  Pot  Bock  were  18  feet  and 
22.8  feet  at  mean  low  water  respectively  ^  Flood  Bock  and  connectiug 
reefs,  covering  9  acres,  had  been  broken  to  30  feet,  and  85,095  tons  of 
the  debris  had  been  removed ;  the  Negro  Heads  and  Hen  and  Chickens 
having  been  reduced  to  18  feet  mean  low  water,  and  a  new  18-foot 
channel,  380  feet  wide^  opened  across  the  reef.  The  total  cost  of  this 
work  was  $3,709,457.64  up  to  June  30, 1889,  including  outstanding  lia- 
bilities. 

These  results  have  been  of  the  greatest  value  to  navigation.  Tbe 
machinery  and  other  plant  stored  at  Astoria,  as  well  as  the  drill-scow 
and  other  vessels  moored  at  Mill  Bock,  have  been  kept  in  order  during 
the  year. 

The  expense  of  taking  care  of  this  property  is  considerable ;  it  dete- 
riorates to  some  extent  with  age,  and  much  of  it  will  bo  out  of  date  if 
kept  much  longer.  On  the  other  hand,  if  sold  at  auction  it  will  bring 
very  little  in  proportion  to  what  it  would  cost  to  replace  it.  It  is  apparent 
that  a  considerable  saving  to  the  United  States  would  result  from  mak- 
ing the  appropriations  for  this  work  large  enougbt  to  admit  of  putting 
all  this  machinery  at  work  before  it  ceases  to  be  serviceable^  without 
interrupting  the  work  on  Blood  Bock,  the  removal  of  which  is  an  imme- 
diate necessitv. 
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The  suit  began  by  private  parties  to  dispossess  the  United  States  of 
its  occupancy  of  the  dike  bailt  by  it  between  Great  and  Little  Mill 
Bocks  was  decided  by  the  courts  in  May,  1889,  in  favor  of  the  United 
States,  but  appeal  has  been  taken  by  the  complainant  to  a  higher  court. 
It  is  highly  important  that  the  United  States  retain  possession  of  the 
dike,  as  the  ground  is  very  much  needed  for  wharfage  and  for  repair  shops 
for  the  steam-drill  scow  and  the  dredges.  If  the  United  States  retains 
possession  of  this  dike  the  machinery  and  other  plant  now  stored  at 
Astoria  can  be  taken  there,  and  the  property  in  store  will  then  be  re- 
lieved of  some  of  the  charges  for  rent  and  watching. 

Hell  Gate,  as  has  been  said,  is  the  worst  obstruction  found  in  the 
East  River ;  but  there  are  many  other  rocks  and  reefs  in  other  parts  of 
this  crowded  water-way  which  are  constant  sources  of  danger  to  pass- 
ing vessels,  which  have  often  been  complained  of,  and  which  ought  to 
be  removed.  There  is  a  long  line  of  reefs  and  isolated  rocks  in  mid- 
stream, extending  a  mile  and  a  half  downward  from  the  foot  of  Black- 
well's  Island,  which  have'always  been  troublesome  to  vessels  beating  up 
against  the  wind,  or  crossing  from  one  channel  to  the  other,  as  the 
winds  and  tides  often  compel  them  to  do,  and  which,  with  the  contin- 
nally  increasing  size  of  vessels  and  the  increasing  commerce  of  the  river, 
are  becoming  still  more  dangerous. 

Another  obstruction  is  the  reef  lying  along  the  New  York  shore  be- 
tween Broome  street  and  Twenty-third  street.  It  is  8,300  feet  long  and 
1,100  feet  wide,  and  prohibits  by  its  numerous  shoal  points  the  free  use 
of  the  wharves  on  that  front  by  deep-draught  vessels.  It  was  surveyed 
in  Angust  and  September^  1889,  to  comply  with  the  river  and  harbor 
act  of  August  11, 1888,  and  the  report  thereon  was  submitted  January 
24,  1890.  The  cost  of  removing  the  reef  to  a  depth  of  18  feet,  mean  low 
water,  was  estimated  at  $267,996,  and  to  a  depth  of  26  feet,  mean  low 
water,  at  $4,042,718.  Pilgrim  Bock,  which  lies  opposite  Nineteenth 
street,  and  Shell  Beef,  opposite  Tenth  street,  are  prominent  projections 
on  this  reef. 

A  still  more  serious  obstruction  to  the  navigation  of  the  East  Biver 
that  is  constantly  complained  of  by  mariners  is  Middle  Ground,  which 
is  situated  in  mid-channel  1^  miles  to  the  eastward  of  Hell  Gate,  near 
the  southern  entrance  to  Little  Hell  Gate,  between  Sunken  Meadows 
and  Lawrence's  Point,  with  a  channel  on  either  side  of  barely  350  feet 
width.  This  reef  is  1,350  feet  long  and  480  feet  wide,  and  has  a  least 
depth  of  11^  feet,  mean  low  water.  It  must  not  be  confounded  with 
<<  Middle  Beef'  of  the  estimates,  which  lay  in  Hell  Gate  proper.  It  is 
composed  of  hard  sand,  bowlders,  and  solid  rock. 

The  Steamer  Puritan  ran  upon  the  southern  edge  of  this  reef  April 
19, 1890,  and  was  damaged  to  the  extent  of  $24,500.    It  is  estimated* 
that  the  removal  of  the  obstruction  to  a  depth  of  18  feet,  mean  low  water, 
will  cost  $49,650.    No  estimate  has  been  submitted  before  for  the  re- 
moval of  this  obstruction. 

WORK  DONE  DtTBING  THE  FISCAL  TEAB. 

• 

At  the  opening  of  the  fiscal  year  two  dredges  owned  by  the  IJuited 
States  were  at  work  at  Flood  Bock  removing  the  stone  which  had  been 
broken  up  by  the*blast  of  1885.  They  have  been  in  commission  through- 
out the  year,  except  when  temporarily  withdrawn  for  repairs, on  opposite 
sides  of  the  reef,  working  east  and  west.  They  have  not  interfered  with 
the  free  navigation  of  the  river,  as  the  channels  to  the  northward  and 
southward  have  afforded  convenient  passages  for  shipping.    It  is  not 
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advisable,  however,  to  increase  the  i^lant  at  this  point,  as  it  is  prefer- 
able to  defer  the  final  completion  of  the  work  rather  than  overcrowd 
the  channels  with  dredging  plant. 

Daring  the  fiscal  year  work  has  been  carried  on  at  Flood  Rock,  od 
reef  off  Diamond  Reef,  reef  off  Thirty-second  street,  and  for  a  few  days 
on  Charlotte  Rock. 

Surveys  have  been  made  of  reef  oflf  Thirty-third  street;  Charlotte 
Rock;  of  the  Middle  Ground  opposite  Sunken  Meadows,  Hell  Gate; 
and  of  the  reef  between  Broome  street  and  Twenty-third  street.  New 
York  shore. 

Pier  and  bulk  head  lines  were  established  by  the  Secretary  of  War 
on  the  west  shore  of  the  East  River  from  the  Battery  to  Eighty-first 
street,  April  25,  1890,  and  on  the  east  shore  from  Broadway  Ferry, 
Brooklyn  (E.  D.),  to  Ravenswood,  Long  Island,  February  8, 1890;  frf>m 
Fort  Hamilton  to  Broadway  Ferry,  Brooklyn  (E.  D.),  and  from  Raveos- 
wood,  Long  Island  to  Lawrence's  Point,  Hell  Gate,  March  4, 1890. 

FLOOD  ROOK. 

Work  has  been  continued  at  Flood  Rock  by  the  two  United  States 
Engineer  dredges,  Nos.  5  and  No.  6,  throughout  the  year,  with  the  ex- 
ception of  short  periods  when  they  were  withdrawn  for  repairs,  and 
No.  5  was  engaged  in  assisting  the  drill  scow.  As  the  past  winter  was 
very  mild,  and  no  heavy  ice  was  formed,  the  dredges  were  able  to 
remain  on  the  work  the  entire  winter  without  withdrawing. 

Dredge  No.  6  was  withdrawn  from  Flood  Rock  September  23. 1889, 
and  worked  from  that  date  until  November  27, 1889,  on  reef  oft  Dia- 
mond reef  and  reef  oft'  Thirty-third  street.  On  November  27  she 
resumed  work  at  Flood  Rock. 

On  April  1, 1890,  Dredge  No.  6  was  withdrawn  for  general  repairs, 
which  were  completed  May  10,  aud  she  resumed  work  at  Flood  Rock 
May  12,1890.  The  hull,  ends,  and  sides  were  calked,  sheathed,  and 
painted,  part  of  the  deck  has  been  renewed,  and  the  entire  deck  re- 
calked  aud  painted.  The  engines  and  boiler  have  been  overhauled  and 
put  in  good  order. 

On  May  6, 1890,  Dredge  No.  5  was  withdrawn  for  general  repairs, 
which  were  completed  July  6, 1890.  The  hull,  deck,  and  house  have 
been  painted,  new  gypsy-engines  put  in  place,  and  new  friction  woods 
put  in  main  friction.  The  boiler  and  engine  were  thoroughly  overhauled 
aud  put  in  good  order. 

On  March  12, 1890,  tug  Ant  was  withdrawn  for  general  repairs,  which 
were  completed  April  18.  The  hull  was  painted,  and  the  copper  sheath- 
ing repaired,  a  new  wheel  aud  shoe  were  put  on,  the  deck  was  repaired 
and  calked,  the  boiler  aud  engine  thoroughly  overhauled,  and  a  new 
air-pump  was  put  in  place. 

These  repairs  put  the  entire  plant  employed  at  Flood  Rock  in  good 
condition  for  some  years,  and  it  is  thought  only  minor  repairs  will  be 
required  for  some  time  to  come. 

The  following  table  shows  in  detail  the  work  done  during  the  year: 


DredRO. 


No.6 

No.6 

Total 


Days 
worked 

Honni 
worked. 

Surface 
blaatii 
fired. 

65 

141 

Dynamite 
fired. 

Rook 
remoyed. 

182 
249 

431 

1317. 9 
1826. 6 

Pound*. 
:i.310 
10. 340 

Tons. 
16,271.19 
SI,  127. 80 

3144.5 

206 

13.650 

47.398,99 

RaiMd 
per  day. 


Tont. 
89.4 
12&2 
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Total  removed  since  explosion,  October  15,  1885 : 

Ton«. 

By  contract 83,097 

By  hired  labor,  using  Goyemment  plant 49,307 

132,464 

The  dredged  rock  bas  beeu  dumped,  ag  heretofore,  in  the  deep  hole 
off  Eighty-ninth  street.  East  River.  This  has  not  caused  any  percepti- 
ble decrease  in  depth,  the  soundings  still  ranging  from  80  to  120  feet 
deep,  mean  low  water. 

The  two  dredges  were  worked  on  opposite  ends  of  the  reef — No.  6  on 
the  eastern  end,  and  No.  5  on  the  western  end — keeping  that  part  of 
the  reef  which  is  above  low  water  between  them  as  a  protection  against 
the  strong  current  from  at  least  one  direction.  The  progress  of  the 
work  compares  favorably  with  the  contractors'  work,  and  is  highly 
satisfactory.  The  work  done  has  widened  the  18-foot  channel  to  500 
feet,  and  has  reduced  the  area  of  the  20-foot  curve  materially. 

UNITED  STATES  STEAM-DEILL  SCOW. 

Reef  off  Diamond  Reef . — This  reef  consisted  of  two  separate  rocky 
projections  above  the  26-foot  curve,  having  areas  10,000  square  feet 
and  16,000  square  feet,  respectively,  with  a  legist  depth  of  23.8  feet  and 
20.8  feet,  mean  low  water.  It  lies  between  the  Battery  and  Brooklyn, 
and  is  about  150  yards  northeast  of  the  place  occupied  by  Diamond 
Beef  previous  to  its  removal.  The  surface  of  the  reef  was  covered  with 
sand,  gravel,  and  small  bowlders  which  made  the  operation  of  dredging 
and  blasting  exceedingly  difficult. 

The  United  States  steam-drill  scow  was  moored  on  this  reef  July  8, 
1889,  began  drilling  July  10,  and  continued  drilling  and  blasting  until 
September  18, 1889,  when  she  was  taken  to  reef  off  Thirty- third  street. 

The  United  States  engineer  dredge  No.  5  was  moored  on  reef  off 
Diamond  B;eef  from  September  23  to  November  9,  to  raise  the  stone 
broken  by  the  operations  of  the  drill  scow,  and  during  this  time  raised 
1,193.75  tons  of  broken  stone. 

On  November  7, 1889,  the  drill  scow  returned  to  this  reef  to  drill  and 
blast  the  solid  rock  developed  by  the  work  of  the  dredge,  and  con- 
tinued there  until  January  27, 1890,  when  operations  were  suspended 
on  account  of  the  low  temperature  of  the  water,  and  the  drill  scow  was  • 
towed  to  her  berth  at  Mill  Bock,  where  the  necessary  repairs  were 
begun  to  put  her  in  good  condition  for  another  season's  work.  A  cen- 
trifugal pump  dredging  outfit  was  purchased  and  put  in  place ;  a  new 
mast  and  boom  were  adjusted;  and  the  drill  carriage  and  machinery 
were  repaired. 

On  May  13,  the  drill  scow  resumed  operations  on  the  reef,  and  has 
continued  at  work  until  the  close  of  the  fiscal  year. 

On  June  3, 1890,  a  dipper-dredge  was  hired  for  twelve  hours  for  a  trial 
to  determine  the  practicability  of  relieving  the  drill  scow  from  raising 
the  broken  stone  by  the  slow  and  expensive  process  with  divers.  The 
result  was  not  satisfactory,  mainly  because  the  dredge  could  not  hold 
herself  in  the  strong  current,  even  with  the  assistance  of  the  anchors 
of  the  drill  scow. 

Since  the  resumption  of  work  on  May  13,  the  divers  have  been  en- 
.gaged  in  raising  the  stone  broken  by  drilling  and  blasting  in  September, 
1889,  using  the  centrifugal  pump  to  clear  the  sand,  gravel,  and  small 
broken  stone  from  the  larger  fragments.    The  pump  answers  the  pur- 
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pose  admirably  and  enables  the  divers  to  do  doable  the  work  previ- 
oasly  accomplished,  and  with  greater  ease.  On  Jane  9, 1890,  a  large 
mass  of  solid  rock  that  had  not  been  drilled  was  Hncoirered  by  tbe 
pump,  and  drilling  was  resumed  June  12. 

The  following  table  shows  in  detail  the  work  done  during  the  fiscal 
year  ending  June  30, 1890  : 

Number  of  times  dome  was  lowered.. 44.00 

Number  of  holes  drilled 1 375.00 

ToUl  depth  of  holes  drilled 2,514.30 

Actual  time  rnnning  drills 277.80 

Number  of  drill-hole  blasts  fired 43.W 

Number  of  surface  blasts  fired 9.00 

Pounds  of  explosive  used  (Forcite  No.  2) 13,770.00 

Tons  of  broken  stone  raised  by  divers 337.65 

Tons  of  broken  stone  raised  by  dredge  No.  5 1,193.79 

Tons  of  broken  stone  raised  by  dipper-dredge PfLU 

Tons  of  broken  stone  and  sand  raised  by  pump 13^o8 

Total  tons  raised  aud  dumped 1,74191 

Beef  off  Thirty-third  street  and  Charlotte  Eoch-^The  surveys  of  reef 
off  Thirty-third  street  and  Charlotte  Eock  were  made  in  July,  1889. 
These  are  two  rocky  reefs  in  the  East  River  about  opposite  Thirty- third 
street,  New  ^  ork  City.  They  are  1,000  feet  and  1,900  feet,  respectively, 
from  the  front  of  the  dock  at  Thirty-third  street,  and  divide  t4ie  river 
(which  is  about  3,000  feet  wide  here)  into  three  separate  channels,  each 
1,000  feet  wide.  They  are  each  approximately  200  feet  long  and  100 
feet  wide,  and  the  least  depth  on  Thirty-third  Street  Reef  was  7.1  feet, 
and  on  Charlotte  Rock  15.7  feet,  mean  low  water. 

The  United  State  steaui-drill  scow  was  moored  on  Thirty-thiwl  Street 
Reef  September  10,  1889,  and  began  active  operations  for  ita  removal 
The  surface  of  the  reef  being  too  jagged  and  uneven  to  afford  a  secnre 
foundation  to  place  the  dome  for  driUiug,  surface-blasting  was  resorted 
to  in  order  to  reduce  the  high  ])oints,  and  th^  debris  was  removed  by 
divers.  As  it  was  found  that  the  rock  was  of  such  a  nature  as  to  break 
readily,  the  entire  reef  was  covered  with  surface  blasts,  and  the  result- 
ing broken  st^ne  was  raised  by  United  States  engineer  dredge  No.  5. 

The  drill  scow  completed  the  surface-blasting  on  Thirty-thini  Street 

Reef  November  4,  and  was  then  taken  to  Charlotte  Rock,  on  which 

three  surface  blasts  were  fired;  but,  the  result  not  being  satisfactorj', 

the  drill  scow,  on  November  7,  returned  to  Reef  off  Diamond  Itoef  and 

resumed  work  there. 

On  November  9,  United  States  engineer  dredge  No.  5  was  taken  to 
Thirty-third  Street  Reef,  and  remained  there  until  November  26,  when 
the  removal  of  the  ddbris  was  completed,  resulting  in  reducing  the  26- 
foot  area  very  much  and  making  the  least  depth  on  the  reef  19  feet, 
mean  low  water.  Work  will  be  resumed  at  this  point  sometime  during 
the  summer. 

The  following  table  shows  in  detail  the  work  done  on  reef  off  Thirty- 
third  street  during  the  fiscal  year : 

Numl>er  of  surface  blasts  fired 37. 00 

Pounds  of  explosive  used  (Forcite  No.  2) 7,:WV.(W 

Tons  of  rock  raised  by  divers 2rvt.  16 

Tons  of  rock  raised  by  dcedge  No.  5 1,230.64 

Total  tons  raised  and  dumped 1,  ASi.  80 

Cost  per  ton  of  rock  excavated 3.84 

CHARLOTTE  ROCK. 

Number  of  surface  blasts 3.00 

Pounds  explosive  used  (Forcite  No.  2) ••••••..       916.00 
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The  expenses  incurred  on  account  of  the  improvement  during  the 
3'ear  amount  to  $105,187.20,  of  which  $9,570.05  remained  outstanding 
at  the  close  of  the  fiscal  year. 

The  amount  that  can  be  profitably  expended  in  the  removal  of  ob- 
structions in  East  Biver  and  Hell  Gate  during  the  next  fiscal  year  is 
$500,000,  to  be  applied  to  the  removal  of  Flood  Rock,  to  continuing  the 
operations  with  the  steam-drill  scow,  and  to  the  removal  of  Shell  Beef ; 
of  Middle  Ground  to  18  feet,  and  to  the  removal  of  such  other  rocks  and 
reefs  at  other  points  in  the  channel  as  may  be  shown  to  be  obstructive 
to  navigation. 

Th&  work  is  in  the  oolleotion  district  of  New  York.  The  nearest  port  of  entry  is 
New  York  City.  The  nearest  lightrhoase  is  BlaokweU's  Island  Light.  The  nearest 
fort  is  Fort  Colnmbns,  Governor's  Island,  New  York  Harbor. 

AMOUNTS  APPROPRIATED. 

By  acts  of  Congress  approved : 

Jnly25,  1868 $85,000.00 

April  10,  1869 178,300.00 

Jnlyll,l870 250,000.00 

March  3,  1871 250,000.00 

June  10,  1872 225»000.00 

March  3,  1873 225,000.00 

June  23,  1874 225,000.00 

March  3,  1875 250,000.00 

August  14, 1876 250,000.00 

Jnne  18,  1878 350,000.00 

March  3,  1879 250,000.00 

June  14,  1880 200,000.00 

March  3,  1881... 200,000.00 

M*y4,  188•^ 50,000.00 

By  act  of  Congress  passed  August  2,1882 200,000.00 

By  act  of  Congress  approved : 

Jnly  5,  1884 360,0C0.00 

August  5,  1886 112,500.00 

By  act  passed  August  11,1888 250,000.00 

Received  from  other  sources 3,719.62 

3,914,51'J.62 

Deduct  amount  reverted  to  U.  8.  Treasury... $3,1.58.55 

Deduct  amount  allotted  to  Harlem  Biver II,  000. 00  14, 158. 55 

3,900,361.07 
Amount  expended  to  June  30, 1890,  inclusive  of  outstanding  liabilities..     3, 814, 614. 84 

Money  statement. 

Jnly  1,  1889,  amount  available $190,903.43 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1889 $95,617.15 

Jnly  1,   1890,  outstanding  liabHities 9.570.05 

' 105, 187. 20 

Jnly  1,.1890,  balance  available a'>,7l6.23 

Amonut  appropriated  by  act  of  September  19, 1890 200,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 285, 716. 23 


Amount  ^timated)  required  for  completion  of  existing  project 1,038,840.67 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1892 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 
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COMMERCIAL  6TATISTIC8. 

The  registered  tonnage,  exclusive  of  coastwise  vessels  and  local  steamers,  so  far u 
it  can  be  ascertained,  is  10,165,325  tons. 

The  commerce  of  East  River  is  so  intimately  connected  with  that  belonging  to  New 
York  Harbor  proper,  that  it  is  impossible  to  make  a  separate  stacement  for  it. 

The  following  list  of  vessels,  not  inclusive  of  daily  passenger  and  ^ight  steameiB, 
passing  through  Hell  Gate  for  the  fiscal  year  ending  June  30,  1890,  has  been  compikd 
from  the  marine  records  at  Whitestone,  Long  Island,  kept  by  the  New  York  Henld: 


Steamers 

Shlpa 

BHrks 

BrigB 

SchooDers 

Toga 

Bargee.. 


Bound  east. 

Bound  wntk. 

642 

i,m 

23 

13 

115 

sc 

80 

61 

5.498 

10,588 

680 

mi 

2,612 

2,« 

£  6. 

IMPROVEMENT  OF  NEWTOWN  CREEK,  NEW  YORK. 

Newtowu  Greek  is  a  tidal  stream  about  4  miles  loDg,  raiiuiug  throngh 
the  eastern  part  of  Brooklyn  and  emptying  into  the  Ea«t  Biver  oppo- 
site  Thirty-fourth  street,  New  York.  The  range  of  tides  is  4^  feetj  a|>- 
proximately,  but  the  bed  of  the  creek  has  no  natural  slope. 

In  1857  it  had  a  depth  of  about  17  feet,  which  had  decreased  in  1880 
to  about  12^  feet  at  low  water,  from  its  mouth  up  to  the  Vernon  Avenue 
Bridge,  a  distance  of  1,100  feet,  its  width  for  this  distance  being  about 
240  feet;  thence  it  gradually  decreased  in  width  and  depth  until  at  the 
head  of  navigation,  where  the  Metropolitan  avenue  crosses  it,  there 
was  a  low- water  depth  of  about  4  Jeet  and  a  width  of  about  100  feet 

A  survey  of  this  creek,  with  a  view  to  its  improvement,  was  madeio 
1879  by  the  engineer  officer  then  in  charge,  to  comply  with  the  act  of 
Maich  3,  1879,  and  a  report  submitted  January  31,  1880.  The  project 
provided  for  dredging  a  channel  from  the  mouth  of  the  creek  to  Ver- 
non Avenue  Bridge,  200  feet  wide  and  from  21  to  22  feet  deep  at  low 
water,  requiring  the  removal  of  145,000  cubic  yards  of  material,  chiefly 
mud,  the  cost  of  which  was  estimated  at  $36,250. 

Work  under  this  project  was  begun  in  1880,  but  by  reason  of  in- 
creased cost  of  dredging  the  estimated  cost  was  increased  to  $44,050. 

Under  the  act  of  Congress  passed  August  2, 1882,  another  survey 
was  made  and  a  report  submitted  December  26, 1883  (Annual  beport 
Chief  of  Engineers,  1884,  page  765). 

The  new  project  provided  for  carrying  .the  improvement  from  the 
Vernon  Avenue  Bridge  up  to  the  head  of  navigation*in  both  branches 
of  the  creek.    The  estimated  cost  of  executing  this  project  was  as  follows: 

To  excavate  a  cbaonel  18  feet  deep  and  175  feet  wide,  from  Vernon  Avenne 
Bridge  to  the  Central  Oil  Works,  143,500  cubic  yards  excavation,  at  30  cents  $43,0^ 

Thence  15  feet  deep,  and  from  125  to  150  feet  wide,  to  Qneons  Oounty  Oil  Works, 
101,600  cubic  yards  excavation,  at  35  cento  per  cubic  yard 35,5*30 

Thence  12  feet  deep,  and  125  to  150  feet  wide,  to  Nichols'  Chemical  Works, 
52,000  cubic  yards  excavation,  at  40  cents  per  cubic  yard 21,040 

Thence  10  feet  deep,  and  from  100  to  125  feet  wide,  to  the  head  of  navigation 
on  both  branches,  231,600  cubic  yards  excavation,  at  40  cents  per  cubic 
yard 92,640 

Contingencies 1...     19,229 

To  which  must  be  added  the  revised  estimate  for  work  below  Vernon  Avenne 
Bridge,  before  given 44,050 

Totalestimatedcoat  of  improving  Newtown  Creek 255,569 
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Up  to  JuDe  30, 1886,  $45,000  of  this  amouut  had  been  appropriated, 
and  with  it  the  channel  below  Vernon  Avenue  JBridge  had  been  given  a 
depth  of  18  feet,  with  a  width  varying  from  75  feet  at  the  bridge  to  160 
feet  at  the  mouth  of  the  creek ;  and  channels  10  feet  deep  and  i'rom  50 
to  100  feet  in  width  had  been  dredged  from  Covert's  Dock  up  to  the 
bridge  at  Metropolitan  avenue  and  grand  street  on  the  west  branch, 
and  to  Grand  Street  Bridge  on  the  east  branch,  the  distance  being 
about  3,000  and  1,000  feet,  respectively. 

The  act  of  Congress  approved  August  5, 1886,  appropriated  $37,500 
for  the  improvement,  but  directed  that  $9,375  should  be  expended  on 
the  west  branch  between  Maspeth  avenue  (Covert's  Dock)  and  what  is 
called  the  Dual  Bridge  at  Grand  Street  and  Metropolitan  avenue; 
$9,375  on  the  main  branch  between  easterly  Grand  Street  Bridge  and 
Metropolitan  avenue,  and  the  balance  on  the  lower  end,  from  Maspeth 
avenue  to  the  mouth. 

Work  under  this  act  was  completed  by  contract  September  12, 1887. 
Seventy-thousand  cubic  yards  of  material  were  excavated  between  East 
Eiver  and  Vernon  Avenue  Bridge,  resulting  jn  a  channel  18  feet  deep, 
mean  low  water,  witli  a  width  varying  from  200  feet  at  the  entrance  to 
140  feet  at  tjie  bridge. 

Twenty  five  thousand  one  hundred  and  seventy-five  cubic  yards  were 
removed  from  the  easterly  branch  between  Grand  Street  and  Metropol- 
itan Avenue  Bridge,  giving  a  channel  100  to  125  feet  wide  and  8J  to 
ID  feet  deep,  mean  low  water;  and  25,071  cubic  yards  were  removed 
from  the  westerly  branch  between  Maspeth  Avenue  and  Dual  Bridge, 
giving  a  channel  of  the  same  width  and  depth  as  on  the  eastern  branch. 

From  the  foregoing  statements  it  will  be  observed  that  the  amount 
appropriated  up  to  and  inclusive  of  act  of  August  5,  1886,  was  $82,500, 
of  which  amount  the  sum  of  $50,750  has  been  applied  from  Vernon 
Avenue  Bridge  to  the  East  River,  and  $31,750  from  Covert's  Dock,  up- 
stream, to  the  head  of  navigation  on  both  branches.  These  appropria- 
tions were  made  in  small  amounts  and  at  wide  intervals,  and  the  work 
done  by  them  gave  only  temporary  relief.  According  to  these  methods 
the  amounts  applicable  for  improvement  at  the  entrance  were  about 
sufficient  to  remove  deposits  which  had  been  made  during  the  interval, 
leaving  no  balance  for  increasing  the  depth  beyond  20  feet;  the  im- 
provement could  not  be  extended  to  benefit  thecentral  reach  of  the  river 
above  Vernon  Avenue  Bridge,  and,  in  the  absence  of  secure  bulkheads, 
dredging  in  the  upper  branches  was  of  little  avail.  It  would  have  been 
better  had  appropriations  been  made  in  such  a  way  that  the  improve- 
ment above  Vernon  Avenue  Bridge  could  have  been  executed  as  an 
extension  of  the  improvement  below  it.  Then  as  the  improvement  ad- 
vanced up-stream  the  wharves  along  the  banks  would  have  been  bene- 
fited progressively  and  in  proportion  to  their  importance. 

A  revised  estimate  for  the  improvement  was  made  in  1889  (Annual 
Report,  Chief  of  Engineers,  1889,  Part  I,  page  778),  after  the  results 
obtained  by  the  survey  of  January,  1889,  had  been  studied,  and  the 
cost  was  fixed  at  $170,586. 

In  preparing  the  new  project  for  the  improvement  it  was  kept  in  mind 
that  the  draught  of  vessels  going  above  Vernon  Avenue  Bridge,  where 
the  most  important  wharves  are  located,  was  limited  by  the  then  avail- 
able depth  of  water,  and  that  many  of  the  vessels  had  to  be  lightered 
at  the  bar  to  facilitate  entrance  at  high  tide,  while  those  going  out  had 
to  complete  their  cargoes  after  they  reached  the  East  River.  It  was 
therefore  thought  best  to  provide  for  21  feet  from  the  entrance  to  Ver- 
non Avenue  Bridge,  18  feet  to  Central  Oil  Works,  15  feet  to  Queen's 

KNa  90 i6 
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County  Oil- Works,  12  feet  to  Nichols's  Chemical  Works,  and  10  feet  to 
Metropolitan  Avenue  Bridge,  on  both  branches. 

The  bed  of  the  creek  below  Vernon  Avenue  Bridge  is  variable  below 
the  plane  of  18  feet,  mean  low  watery  near  the  bar  it  is  composed  of  sand, 
or  sand  and  clay  mixed,  but  as  the  bridge  is  approached  it  grows 
harder  like  hardpau,  and  has  large  bowlders  imbedded  in  it.  The 
creek  is  the  receptacle  for  all  the  i*efnse  from  the  sewers,  factories, 
slaughter-houses,. and  oil-refineries  of  the  east  of  Brooklyn;  constant 
deposits  are  therefore  forming  in  it,  especially  at  the  upper  end,  from 
these  causes  and  from  the  caving  in  of  the  unprotected  banks,  which 
consist  of  marsh  mud.  To  remedy  this  difficulty,  annual  dredging  will 
be  needed  until  the  banks  are  protected  by  bulkheads  throughout  their 
whole  length. 

From  the  information  gained  during  the  year  in  regard  to  the  neces- 
sities of  this  stream,  it  is  believed  that  the  depth  from  the  entrance  to 
Vernon  Avenue  Bridge  may  properly  be  increased  to  23  feet,  mean  low 
water;  thence  to  Penny  Bridge  to  20  feet;  and  thence  to  Metropolitan 
avenue,  12  feet. 

WORK  DUBINa  THE  FISOAX  YEAR. 

At  the  opening  of  the  fiscal  year  an  agreement  was  in  force  with  Mr. 
James  A.  Simmons,  by  authority  of  the  Secretary  of  War  dated  Feb- 
ruary 11,  1889,  for  the  removal  of  120,000  cubic  yards  of  material 
towards  the  improvement  of  the  creek  from  the  entrance  to  Qneeos 
County  Oil- Works,  as  follows : 

Cable  yvdf. 

For  opening  u  chauuel  100  feet  wide  and  21  feet  deep  from  Vernon  Avenne 
Bridge  to  East  River 60,000 

For  opening  a  channel  75  feet  wide  and  18  feet  deep  from  Vernon  Avenoe 
Bridget©  Central  Oil-Works 60,000 

Removing  middle  gronnd  opposite  Queen's  Coanty  Oil- Works  to  a  depth  of  10 
feet 10. 000 

This  agreement  expired  January  1,  1890,  but  was  extended  to  Octo- 
ber 1,1890,  by  authority  of  the  Chief  of  Engineers  dated  December  17, 
1889. 

Work  under  this  agreement  has  been  in  progress  throughout  the  fiscal 
year.  The  quantity  allotted  to  the  reach  from  Vernon  Avenue  Bridge 
to  the  Central  Oil- Works,  60,000  cubic  yards,  was  removed  by  February 
1, 1890,  and  resulted  in  a  channel  80  feet  wide  and  18  feet  deep,  mean 
low  water.  The  middle  ground  opposite  the  Queens  County  Oil- Works 
was  dredged  to  10  feet,  mean  low  water,  by  March  11, 1890,  and  since 
that  date  the  dredge  has,  been  employed  below  the  Vernon  AveDue 
Bridge,  where  the  channel  at  the  present  date  is  60  feet  wide  and  21  feet 
deep,  mean  low  water. 

The  quantity  of  material  removed  during  the  fiscal  year  is  83,850 
cubic  yards,  and  the  total  amount  removed  under  the  agreement  is 
91,588  cubic  yards. 

Three  wrecks  were  found  in  the  channel  above  Vernon  Avenue  Bridge, 
and  were  removed  by  the  Atlantic  Dredging  Company  at  an  approved 
expense  of  (700. 

Several  bowlders  uncovered  by  the  work  of  the  dredge  have  been 
blasted  and  removed. 

The  influence  of  the  work  done  under  the  present  appropriation  is 
very  marked,  and  the  appreciation  of  it  is  shown  by  the  fact  that  some 
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of  the  Hhore-owDers  are  dredging  the  spaces  in  front  of  their  wharves 
to  from  21  to  25  feet,  mean  low  water. 

No  work  has  been  done  from  Maspeth  Avenue  up  both  branches  of 
the  creek  since  September  12, 1887.  At  that  date  the  channel  in  both 
branches  was  from  100  to  125  feet  wide,  and  from  8^  to  10  feet  deep. 
A  resnrvey  made  in  January,  1889,  showed  that  these  channels  had  con- 
tinned  to  shoal,  reducing  the  available  depth  to  6.5  to  7  feet,  mean  low 
water. 

Harbor-lines  for  Newtown  Greek,  from  the  mouth  to  Whale  Greek, 
were  established  by  the  Secretary  of  War  February  8, 1890. 

An  appropriation  of  $100,000  is  recommended  for  continuing  the  im- 
provement. 

This  work  is  in  the  collect  ion  district  of  New  York.    Neatest  port  of  entry,  New  York 
City.    Nearest  light*  hoase,  Blaokwell's  Island  Light.    Nearest  fort,  Fort  Colambus. 

Amounta  appropriated. 


lytAti. 


June  14, 1880 
Aug.  2.1882 
July  5,1884 
Aajc.  5. 1880 
Aag.  11. 1888 


ToUl 


Application. 


Oredging  below  ▼emon  Avenae  Bridge. ... 

— do 

Part  applied  above  Vernon  Avenue  Bridge. 
Below  and  aliove  Vernon  Avenae  Bridge... 
Newton  Creole  and  Bay 


AmooDt. 


tlO.OOO 
15,000 
20.000 
87.500 
25,000 


107.600 


AmouDt  expended  to  June  30,  1U90,  inclusive  of  outstanding  liabilities,  $101,965.52. 

*    Money  statement, 

July  1,  1889,  amount  available |2,816.56 

Jaly  1,  1890,  money  value  of  work  done  during  the  fiscal  year  under  con- 
tracts made  prior  to  J  ui^  30, 1889 15,512.28 


18,328.84 
July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1889 f  16,312. 05 

July  1,  1890,  outstanding  liabilities 1,738.50 

18,050.55 


July  1,  1890,  balance  available 278.29 

Amount  appropriated  by  act  of  September  19,  1890 35,000.00 


Amount  available  for  fiscal  year  ending  June  30, 1891 ^ 35, 278. 29 


{  Amount  (estimated)  required  for  completion  of  existing  project 113, 000. 00 
Amoun  t  that  can  be  profitably  expended  in  fiscal  year  eudiug  June  30, 1892  100.000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 

Imports  and  exparli. 


Articles. 


Oil 


Lumber feet,  B.  H. 

Coal tons. 

(  oases  . . 

••"• • I  gallons. 

Residanm do  .. 

Grain bnshels. 

Brick 

Lime  and  cement barrels. 

Stone  and  sand '. tons. 

Chalk do... 

'tin,  lead,  iron,  and  steel '. do. . . 

Oilofritriol pounds. 

•Tate,  hemp,  manila,  etc tons. 

Empty  barrels  and  cases 

Naphtha gallons. 

Candles  and  wax pounds. 

Separated  acid gallons. 

HiBcellaneons tons. 


Total, 


Amount. 


Imported. 


283,040,852 
440, 410 


Sxported. 


Ysloa 


21,000,000 


19,  MO,  255 

20.003.200 

140,000 

135, 000, 000 

360,  UOO 

105.000 

20,000 

0.778 

20, 457, 437 

200,000 

577,058 


2.S87.273 

29,252.557 

1,37^148 


500 


1,038 

8,484.228 

11.76^084 

1.035.895 

24,075 


f5,99a.f»4 
1,652.W 

2,  mm 
3,oa^w 

623.49 
14B.09B 

nt\m 

107.  M 

7I,W 

MS.  791 

13S,HI 

2;M0^or« 

881.  K3 

1«,»6 
2,238,SfI 


22,045,70 


Vessels  arriving  and  departing. 


Class. 


Steamers 

Ships 

Barks 

Brigs 

Schooners ^ i 

Lighters 

Barges 

Caoai-boats 

ToUl 


2,324.010 


Tbere  were  bnilt  on  Newtown  Creek  23  new  vessels,  7,200  tons  capac- 
ity, and  valued  at  $265,000. 


E  7. 

IMPROVENTENT  OF  BUTTERMILK  CHANNEL,  NEW  YORK. 

Buttermilk  Channel  is  the  name  given  to  the  channel  which  sepa- 
rates Governor's  Island,  at  the  mouth  of  East  River,  New  York  Harbori 
from  the  city  of  Brooklyn,  which  lies  east  of  it. 

The  channel  on  the  northwest  side  of  Governor's  Island,  which  sep- 
arates it  from  the  lower  end  of  the  city  of  New  York,  is  the  wider  and 
deeper  of  the  two,  and  is  the  channel  most  used  by  vesseA  passing  be- 
tween the  East  River  and  other  parts  of  New  York  Harbor. 

Buttermilk  Channel  is  obstructed  by  three  shoals : 

1.  A  shoal  lying  above  and  northeast  of  Governoi-'s  Island,  project- 
ing into  Buttermilk  Channel  and  extending  over  to  the  main  channel 
on  the  other  side,  which  originally  ha<l  a  least  depth  over  it  of  9}  feet 
at' mean  low  water. 

2.  A  shoal  putting  out  from  Red  Hook  Point,  on  the  Brooklyn  side, 
and  extending  up  to  the  eastern  side  of  the  channel  to  the  entrance  of 
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the  Atlantic  Basin,  with  a  least  depth  on  it  of  about  5  feet  at  mean  low 
water. 

3.  A  shoal  putting  oat  from  the  southern  side  of  Governor's  Island 
and  extending  towards  the  Bed  Hook  Point  shoal,  which  ie  partly  dry 
at  mean  low  water. 

Between  the  first-mentioned  shoal  and  Ooveruor's  Island  is  a  narrow 
channel  with  30  feet  of  water  in  it,  and  between  this  shoal  and  the 
Brooklyn  shore  there  is  a  channel  of  the  same  depth,  also  originally 
narrow,  but  widened  now  to  about  900  feet. 

A  narrow  aud  crooked  channel  about  30  feet  deep  lies  between  the  two 
latter  shoals. 

The  line  of  docks  and  wharves  from  the  Brooklyn  Bridge  down  to  the 
mouth  of  the  Atlantic  Basin  on  the  Brooklyn  side  is  oue  of  the  most  im- 
portant in  the  New  York  Harbor,  and  this  part  of  the  river,  extending 
from  the  Brooklyn  Bridge  to  Governor's  Island,  is  regarded  by  pilots 
aud  masters  of  vessels  as  one  of  the  most  difficult  places  in  New  York 
waters  to  carry  a  vessel  through  safely,  on  account  of  this  shoal,  the. 
rapid  current,  and  the  enormous  traffic  passing,  not  only  up  and  down, 
but  across  the  stream. 

Tows,  tugs,  small  steamers,  and  small  craft  generally  in  passing  up 
and  down  this  part  of  the  East  River  keep  to  the  New  York  side,  forcing 
the  larger  class  of  Sound  steamers,  oceau  steamers,  aud  sea-going  ships 
in  tow  of  tugs  to  keep  over  towards  the  shoal  at  the  upper  point  of 
Governor's  Island,  and  if,  as  is  often  the  case,  these  vessels  are  obliged 
to  stop  in  order  to  avoid  collisiou  with  ferry-boats,  sloops,  and  canal- 
boat  tows,  they  are  liable  to  drift  upon  this  shoal. 

Upon  a  statement  of  these  difficulties,  made  by  shipping  merchants 
and  others  whose  business  lay  along  the  JBrooklyn  wharves  between 
Wall  Street  Ferry  and  the  Atlantic  Basin,  a  survey  of  this  shoal  was 
ordered  in  1872,  and  a  project  for  its  improvement  was  adopted  in  1880. 

This  provided  for  the  removal,  to  the  depth  of  26  feet,  at  mean  low 
water,  of  such  parts  of  this  shoal  as  lay  within  850  feet  of  the  line  of  the 
Brooklyn  wharves. 

The  estimated  cost  of  this  improvement  was  (210,000.  Up  to  June 
30, 1886,  $180,000  were  appropriated  for  improvements,  by  the  expend!* 
ture  of  which  466,276  cubic  yards  of  material  were  removed,  deepening 
the  water  in  the  channel  between  the  shoals  and  Brooklyn  to  22-24  feet, 
mean  low  water,  over  a  width  of  850  feet.  The  part  removed  included 
the  original  crest  of  the  shoal,  leaving  no  part  of  it  on  which  there  was 
less  than  17  feet,  mean  low  water.  In  the  annual  report  for  1885  it  was 
recommended  that  the  channel  on  the  east  side  be  widened  from  850 
feet  to  1,150  feet,  unless  it  should  be  decided  to  remove  the  whole  shoal 
to  a  depth  of  26  feet,  mean  low  water,  for  which  the  estimate  of  $170,000 
was  given. 

The  act  of  August  5, 1886,  appropriating  $56,350,  practically  approved 
the  project  for  removing  the  whole  shoal,  since  this  appropriation  was 
larger  than  the  amount  recommended  for  widening  the  channel  only. 

-The  improvement  by  dredging  was  continued  under  contract  in  1887, 
and  the  depth  of  water  over  the  shoal  was  increased  to  22  feet,  mean 
low  water,  except  in  a  few  isolated  spots  where  the  depth  varied  from 
17  to  19  feet. 

The  act  of  August  11, 1888,  appropriated  $100,000,  for  continuing  the 
improvement.  A  detailed  survey  of  the  shoal  was  made  in  July  and 
August,  1888,  and  it  was  estimated  by  the  officer  in  charge  that  the  en- 
tire removal  of  the  shoal  to  26  feet,  including  the  deposiis,  natural  and 
artificial,  which  had  been  made  since  the  work  began,  would  require  the 
dredging  of  about  425,000  cubic  yards. 
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WORK  DXJRINa  THE  FISGiiL  YEAR. 

At  the  opening  of  the  fiscal  year,  a  contract  was  in  force  with  Mr. 
James  A.  Simmons,  of  New  York,  for  the  removal  of  500,000  cubic  yards 
of  material  from  the  shoal.  This  quantity,  it  was  believed,  was  ampte 
to  provide  against  all  contingencies  of  illicit  dumpings  and  sboaliogs 
from  natural  causes  to  which  the  locality  is  subject,  and  to  give  a  foil 
depth  of  26  feet,  mean  low  water,  everywhere  over  the  shoal. 

It  was  not  till  the  10th  of  November  that  the  dredging  plant  of  the 
contractor  was  ready  for  work.  The  dredge  is  of  the  type  popolarly 
known  as  the  *^  ladder  dredge,"  which  has  been  extensively  used  upon 
the  Panama  Canal.  Although  not  designed  originall^^  for  use  in  tidal 
waterways  where  strong  currents  prevail,  it  makes  a  very  uniform  bot- 
tom, and  the  monthly  progress,  while  not  equal  to  the  expectationa  of 
the  contractor,  has  been  generally  satisfactory.  In  practice  it  makes  a 
cut  100  feet  wide,  carried  down  to  the  specified  grade. 

This  work  is  in  progress  at  the  close  of  the  fiscal  year.  The  amount 
dredged  duripg  the  year  is  206,199  ciibic  yards.  Under  the  presentoon- 
tract  a  depth  of  26  feet,  mean  low  water,  has  been  obtaiueil  over  the 
south  end  of  the  shoal  for  a  distance  of  500  feet,  approximately,. along 
the  axis,  and  a  cut,  450  feet  wide,  has  l^een  carried  north  and  soath 
through  the  entire  length  of  the  shoal,  together  with  a  second  cut  100 
feet  wide  for  one-half  the  length  of  the  shoal. 

It  is  quite  probable  that  the  strict  manner  in  which  existing  laws  in 
regard  to  dumping  have  been  carried  out  during  the  past  year  will  so 
reduce  the  quantity  of  illicit  dumping  on  this  shoal,  for  which  allowance 
has  been  made  in  the  estimates  lor  dredging,  that  material  will  not  be 
found  in  the  main  shoal  equal  to  the  contract  quantity.  In  that  ca^ 
the  balance  will  be  applied  tit  Ked  Hook  Point,  in  the  same  channel,  a 
short  distance  to  the  southward  and  westward.  It  is  estimated  that  to 
increase  the  depth  to  26  Deet  over  the  entire  point,  which  lies  in  advance 
of  established  harbor-lines,  will  require  the  removal  of  1,681,439  cabie 
yards.  Until  a  careful  survey  is  made  the  estimate  ot  cost  can  be  given 
only  approximately;  it  is  thought,  however,  that  the  cost  will  not  vary 
greatly  from  $350,000.  On  the  completion  of  the  existing  contract,  and 
the  removal  of  the  Bed  Hook  Point  shoal.  Buttermilk  Channel  will  be  en- 
tirely free  from  obstruction  down  to  the  depth  of  26  feet,  mean  low  water. 

An  appropriation  of  $200,000  is  asked  to  complete  the  improvement 

Harbor-libes  for  the  Brooklyn  shore  were  established  by  the  Secretary 
of  War,  March  4, 1890. 

This  work  U  in  the  collection  district  of  New  York.  The  nearest  port  of  entry  is 
Nf  w  York  City,  and  the  nearest  work  of  defense  Fort  ColumbtiSy  New  York  Harbor. 
Tlie  nearest  liglit-houae  is  Robbins'  Heef. 

AmaunU  appropriated. 


l>nto. 


Jane  4,1880 
Mar.  3.1891 
Aiif{.  2,1882 
July  5.1884 
Aug.  6,1880. 
Aug.  11,(888 


Application. 


Dredging 

...do 

...do - - 

...do , 

do ., 

— do 

ToUl : 

ReceiTed  from  otiier  aoaroes. 


AmoiiBt 


180.  eM 
90,  MM 

eo.ooi 

10.000 

so^sso 

100.000 


340.  S50 


iia,35Q 


Amount  expended  to  June  30, 1890,  inclusive  of  outstanding  liabilities,  |Ssjl,€1^.15. 
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Money  statement 

July  1, 1889,  amount  available $12,340.99 

July  1,  1890,  money  value  of  work  done  during  fiscal  year  ander  contracts 
made  prior  to  June  30,  1889 38,146.84 

50, 487. 83 
Jnly  1, 1890,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 $31,470.95 

July  1,  1890,  outstanding  liabilities 8,632. 19 

40,103.14 

July  1, 1890,  balance  available 10,384.69 

!  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1892 200,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867 


COMMERCIAL   STATISTICS. 

The  commerce  of  Buttermilk  Channel  is  so  intimately  connected  with  that  of  New 
York  Harbor  that  it  is  impracticable  to  determine  the  niuouut  and  value. 

The  number  and  tonnage  of  vessels  loading  and  unloading  at  the  Brooklyn 
wharves,  immediately  fronting  on  Bntterrailk  Channel,  during  the  fiscal  year  ending 
Jahe  30,  1890,  as  shown  by  the  Maritime  Register,  is  as  follows : 

Vessels  arriving  and  dsparting. 


ClMB. 


Stfeamen  .. 

SbipA 

Barks 

»r>K» 

bohooners  . 

Total 


Kamber. 

1,047 
253 

1,632 
812 
714 

8.958 

Tonnage. 


1, 430. 192 

389,996 

783, 300 

99.600 

214,200 

2,917.348 


This  does  not  include  the  numerous  lighters  and  canal-boats  of  which  no  record  is 
kept. 


E  8. 


IMPROVEMENT  OF  GO  WAN  US  BAY,  NEW  YORK. 

Oowanus  Bay  is  a  part  of  New  York  Harbor,  lying  at  the  mouth  of 
Gowauus  Creek,  in  the  southwestern  part  of  the  city  of  Brooklyn.  The 
depth  of  water  iu  the  channel  was  formerly  7  to  12  feet  at  mean  low 
water,  which  was  wholly  insufficient  for  the  passage  of  the  vessels  em- 
ployed in  the  commerce  of  the  district.  A  survey  of  Gowanus  Bay  and 
Creek  was  made  iu  1880,  and  a  project  for  their  improvement  was  sub- 
mitted in  January,  1881. 

This  project  provided  for  dredging  a  channel  between  the  pier  lines 
established  by  .the  commissioners  appointed  by  the  State  of  New  York 
in  1875,  beginning  at  the  bay  and  exteudiug  up  the  creek  to  Hamiltou 
Aveuue  Bridge,  18  feet  deep  at  mean  low  water,  and  200  feet  wide,  ex- 
cept for  the  upper  few  hundred  feet  near  the  bridge,  where  the'  width 
was  to  be  gradually  reduced  from  200  feet  to  100  feet. 
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The  total  length  of  the  proposed  clianuel  was  about  9,000  feet. 
The  estimated  cost  of  this  improvement  was  as  follows  : 

530,000  cubic  yards  of  dredging,  at  30  cents  per  cubic  yard . $159,000 

Contingencies 23,850 

Total.... I«.fi0 

The  proposed  chaimel,  however,  did  not  follow  the  old  channel  at 
the  mouth  of  the  creek,  since  the  pier  line  established  by  the  commis- 
sion crossed  the  old  chamiel  at  that  point,  and  the  land  under  water 
inside  of  it,  including  the  bed  of  the  old  channel,  had  become  private 
property. 

The  owners  of  this  property,  Messrs.  Beard  &  KobinsoD,  were  anxious, 
nevertheless,  to  have  the  old  channel  improved  instead  of  having  the 
new  one  formed,  as  proposed,  outside  of  the  established  pier  line;  bat 
as  this  could  not  be  done,  they  surrendered  their  right  to  build  oat  to 
the  i)ier  line;  they  signed  a  paper  relinquishing  their  right  to  build  piers 
wliich  should  obstruct  the  old  channel  so  long  as  that  channel  should 
be  permitted  to  exist,  and  the  Maritime  Association  of  New  York  at 
the  same  time  petitioned  that  the  old  channel  should  be  kept  oi)eD. 
As  the  imi)rovement  of  this  channel  would,  however,  help  only  the  land 
near  it  on  the  north  side,  and  not  at  all  that  which  lay  ou  the  opposite 
or  southerly  side  of  the  creek,  the  local  officer  recommended  that  tlie 
contiict  of  interests  be  settled  by  dredging  the  natural  channel  from  the 
Hamilton  Avenue  Bridge  down  to  the  southwest  corner  of  the  Erie 
Basin ;  and  that  from  that  point  two  channels  should  be  dredger! — one 
running  northerly  along  the  west  side  of  the  Erie  Basin  to  deep  water 
near  Red  Book,  and  the  other  running  southerly  along  the  wharves  on 
the  south  side  of  the  bay  towards  Bay  Kidge. 

Both  of  these  channels  were  to  be  200  feet  wide  and  18  feet  deep  at 
mean  low  water.    . 

This  project  required  for  its  execution  a  larger  amount  of  work  thau 
the  original  scheme  called  for,  namely : 

The  excavation  of  583,530  cnbio  yards  of  material,  which,  at  30  cents  per 

cubic  yard,  would  cost $175,059.00 

Contingencies,  10  per  cent 17,50r».90 

Total 192,5«.90 

The  legal  measures  necessary  for  securing  the  right  of  way  across 
Beard  &  Robinson's  property  at  the  mouth  of  the  creek  were  not  com- 
pleted satisfactorily  until  May,  1883,  but  under  appropriations  of  1881, 
1882,  and  1884  the  proposed  Red  Hook  branch  of  the  channel  was 
dredged  100  feet  wide  for  a  length  of  2,000  feet,  measured  from  Retl 
Hook,  and  the  southern  channel,  running  towards  Bay  Ridge,  was 
begun  at  the  southern  end  and  carried  northward  for  a  distance  of  1,900 
feet,  with  depths  in  it  varying  from  21  to  17  feet,  except  for  a  few  hi^- 
dred  feet  at  the  upper  end  on  the  eastern  side,  where  the  last  cot  was 
left  unfinished. 

The  act  of  Congress  approved  August  5, 1886,  appropriated  $7,500 for 
continuing  the  improvement.  The  funds  were  applied  by  contract  in 
1887  in  making  a  cut  1,500  feet  long,  40  feet  wide,  and  18  feet  deep  mean 
low  water  along  the  northern  channel  line  of  the  creek  from  a  point 
opposite  the  foot  of  Twenty-third  street  to  one  opposite  the  foot  of 
Sixteenth  street,  Brooklyn.  The  overlying  mud  ran  into  the  dredged 
channel  so  readily  that  when  the  contract  was  closed  March  12,  1887, 
the  cut  was  40  feet  wide  at  the  bottom  and  from  55  to  75  feet  wide  at 
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*  the  top,  with  a  depth  of  only  15  feet.    At  that  date  the  condition  of  the 
juiproveinent  in  Gowauus  Bay  and  Creek  was  as  follows: 

What  may  be  called  the  Red  Hook  Channel,  running  round  the  Erie 
Biisin  to  the  mouth  of  the  creek,  ha<l  l)een  practically  completed  for  its 
full  width  and  depth,  and  the  channel  leading  from  it  up  the  creek  had 
been  completed  to  within  2,100  feet  of  Hamilton'  Avenue  Bridge,  witli  a 
farther  extension  of  15  feet  deep  and  40  feet  wide  at  bottom  for  1,500 
feet  farther  up  the  creek. 

What  may  be  termed  the  Bay  Kidge  Channel,  south  of  the  mouth  of 
the  creek,  bad  been  begun  at  its  outer  or  southern  end,  and  had  been 
carried  up  with  nearly  full  depth  and  width  to  a  point  2,000  feet  south  of 
the  mouth  of  the  creek. 

The  following  work  then  remained  to  be  done  to  complete  the  project: 

The  completion  of  the  channel  up  the  creek  2,100  feet  to  the  Hamil- 
ton Avenue  Bridge,  and  the  extension  of  the  southern  or  Bay  Bidge 
Channel  northward,  so  as  to  connect  with  the  Red  Hook  Channel  at  the 
month  of  the  creek. 

A  sketch  of  the  work,  June  30,  1885,  may  be  found  in  the  Annual 
Report  Chief  of  Kngineers  for  that  year,  Part  I,  page  672. 

Under  the  estimates  of  $192,564.90  only  $72,500  had  been  appropri- 
ated to  June  30,  1887. 

In  the  Annual  Report  for  1888,  page  615,  the  local  oflficer  states  that 
the  dimensions  previously  adopted  for  the  two  channels  are  too  small 
in  view  of  the  great  increase  in  length  and  draught  which  had  taken 
place  lately  in  the  construction  of  sea-going  vessels,  especially  steam- 
ers, and  recommended  that  the  depth  of  these  channels  should  be 
increased  to  21  feet  mean  low  water  and  their  width  to  400  feet,  while 
to  facilitate  the  handling  of  vessels  in  the  contracted  space  near  the 
mouth  of  Gowanus  Creek  more  room  should  be  gained  by  cutting  away 
the  angle  on  the  south  side. 

It  was  estimated  that  tamake  these  changes  in  the  channel  would  in- 
volve the  removal  of  1,345,000  cubic  yards  of  material  measured  in 
place,  as  follows : 

Red  Hook  Channel :  Cobic  yardt. 

To  deepen  it  to  21  feet 70,000 

To  widen  it  to  400  feet 100,006 

170, 000 
Bay  Ridge  Channel: 

To  deepen  it  to  21  feet 250,000 

To  widen  it  to  400  feet 275,000 

525,000 
Gowanus  Creek  Channel : 

To  deepen  it  to  21  feet 350,000 

To  cut  away  at  the  angle 300,000 

650,000 
Total  in  place 1,345,000 

Which,  at  40  cents  per  cnbic  yard,  would  cost $538,000 

Contingencies 62,000 

Total 600  000 

The  river  and  harbor  act  of  August  11, 1888,  making*  appropriation 
for  continuing  the  improvement,  reads  as  follows : 

Continninfif  improvement  by  dredging  to  21  feet  mean  low  water  and  widening  the 
channel  to  400  feet  on  the  northerly  side  from  the  foot  of  Percival  street  along  the 
wharves  to  the  23-foot  curve  opposite  the  entrance  to  Erie  Basin,  |60,000. 
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This  provided  for  the  oommeDcement  of  the~  first  and  third  parts  of 
the  project  recoramended  in  1888.  The  required  width  of  400  feet  at 
the  entrance  coold  not  be  obtained  without  dredging  inside  the  pier 
and  bulkhead  line  established  by  the  State  in  1875,  and  in  the  upper 
3,000  feet  of  the  creek  could  not  be  made  400  feet  wide  witbont  int^er- 
iug  with  the  vested  rights  of  property  on  the  west  side  to  suck  a  di^gree 
as  to  practically  prohibit  the  execution  of  the  project.  The  project 
which  was  accordingly  ailopted  for  the  application  of  the  appropriation 
provided  that  the  channel  to  be  ultimately  dredged  shonld  be  400  feet 
wide  from  the  entrance  to  the  eastern  end  of  the  Erie  Basin,  and  car- 
ried thence  250  feet  wide  to  the  foot  of  Percival  street,  where  provision 
would  be  made  again  for  widening  the  channel  by  dredging  out  tbe 
three  triangular  spaces  or  slips  on  the  north  side  immediately  bdow 
that  street. 

WORK  DONE  DURING  THE  FISCAL  YEAR. 

At  the  opening  of  the  fiscal  year  a  contract  was  in  force  with  Mr. 
James  A.  Simmons,  dated  February  27, 1889,  for  the  removal  of  300,OOU 
cubic  yards  of  material  for  the  improvement  of  the  Red  Hook  GhanneL 

This  contract  expired  January  1,  1890,  but  was  extended  to  October 
1, 1890,  by  authority  of  the  Chief  of  Engineers,  dated  December  17, 
1889. 

Work  under  this  contract  was  continued  throughout  the  year,  except 
during  the  months  of  September  and  October,  and  part  of  November 
and  December,  when  the  dredge  employed  here  was  engaged  on  tbe 
Baritan  Bay  contract.  The  quantity  removed  during  the  fiscal  year  is 
135,967  cubic  yards,  and  the  total  removed  under  the  contract  is  174,905 
cubic  yards. 

At  tbe  close  of  the  fiscal  year  the  channel  from  the  entrance  to  Erie 
Basin  to  the  foot  of  Percival  street  is  about  X^  feet  wide  and  from  19  to 
21  feet  deep,  mean  low  water,  and  the  triangular  slip  at  the  foot  of  Bry- 
ant street  has  been  dredged  to  21  feet,  mean  low  water.  No  work  has 
been  done  on  the  Bay  Ridge  Channel  since  January  16,  1884,  at  whicb 
date  this  channel  was  200  feet  wide  and  18  feet  deep,  mean  low  water, 
and  its  northern  terminus  was  separated  from  the  Red  Hook  Channel 
by  a  distance  of  2,000  feet,  over  which  the  least  depth  did  not  exceed 
10  feet. 

The  establishment  by  the  Government  of  harbor-lines  on  the  south 
side  of  the  bay  has  given  confidence  to  riparian  owners  on  that  shore, 
and  it  is  expected  that  deeper  water  than  now  exists  along  the  pier- 
head line  will  be  required  to  meet  the  demands  of  commerce,  which  is 
already  giving  evidences  of  important  increase  in  the  near  fntnre. 

Harbor-lines  for  Gowanus  Bay  and  for  Gowanus  Creek  to  the  Ham- 
ilton Avenue  Bridge  were  established  by  the  Secretary  of  War  March 
4,  1890. 

An  appropriation  of  $150,000  is  recommended  for  continuing  the  im- 
provement of  both  channels. 

Gowaiins  Bay  is  in  tbe  collection  district  of  New  York  City  ;  nearest  liRht,  Bobbin^ 
Reef ;  nearest  work  of  defense,  the  fort  on  GtoTernor's  Island,  1  mile  to  tbe  north- 
ward. 
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Amounts  appropriated. 


Date. 


Mar.    3,1881 
Auk.    2,1882. 
Julv    5.1681 
Ai\k.    S^18K6 
Aug.  11,1888 


Applioation. 


Dredging 

— do 

—  do  ..... 

do  .... 

, ...do  ..... 


Total 


Amount. 


110,000 

20,000 

5,000 

7,600 

60.000 


132,500 


Afnonnt  expended  to  Jane  30, 1890,  inclusive  of  outstanding  liabilities,  $107,430.42. 

Money  statement. 

July  1,  1889,anionnt  available $3,528.52 

July  1,  1890,  money  value  of  work  done  during  fiscal  year  under  contracts 

made  prior  to  June  30,  1889 25, 153. 91 


July  1,  1890,  amount  expended  during  tiscal  year,  exclusive  of 

liabilities  outstandiuR  July  1, 1889 $22,113.58 

July  1,  1890,  outstaudiug  liabilities .* 4,641.83 


28, 682. 43 


26,755.41 


July  1, 1890,  b^ilance  available - 1,927.02 

Amount  appropriated  by  act  of  September  19,  1890 60,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 01, 927. 02 


{Amount  (estimated)  required  for  completion  of  existing  project 480,000.00 
Amount  that  can  beproHtably  expended  in  fiscal  year  ending  June  30, 1892  150, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMBRCIAL  STATISTICS. 

[For  tho  year  ending  December  31,  1889.1 

R€ce{pt8  and  shipmenta. 


Articles. 


CoiU.. •« tons. 

Brick number. 

Lumber feet,  B.  M. 

l.ime.eto bnrrels. 

Grain ....bushels. 

loe tons. 

Roofing  tar barrels. 

Building  stone,  eto 

Miaoellaneoua 


Total, 


Quantity. 


687,000 

202, 000, 000 

147, 000, 000 

460. 000 

2,  750. 000 

230.000 

75,000 


Value. 


$2, 748, 000 

1.414,000 

2.  (MO,  000 

600,000 

1, 100. 0(M> 

805,000 

225.000 

647,000 

2, 500, 000 


13,000,000 


Vessels  arriving  and  departing  below  Hamilton  Avenue  Bridge, 


Class. 

Number. 

Tonnage. 

steamers  ....................................................................... 

40 
68 

439 
50 

281 

33,211 

Ships 

105.741 

Barlcs 

441, 6U 

Briips ---  -- 

17,627 

Schooners 

57,392 

Total  

890 

665,585 
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Vessela  arriving  and  departing  above  Hamilton  Avenue  Bridge  (record  of  bridge  todir). 


Jnoe  1,  1889,  to  Kay  31, 1890 
188fi 

Increase 


Times 

oi>en6d  and 

closed. 


8,624 
7,632 


992 


Vessels 

passed 

tiiroa(2|;h. 


7.668 
6.071 


l.fi07 


Bettered 
tonnace. 


Duly 
svenp 


1,430,064 
985,431 


9 

a 


445^233 


Claesification  of  reeeeU, 


Scliooucra . 

Sloops , 

Barges 

Canal-boats 

Total 


Number. 


1,338 

972 

1.025 

3.678 


Re^stercd 
toun^e. 


172.738 

62.925 

40a.486 

785, 516 


7,668 


1,430.664 


Drssxht 


FhL 

6  to  I! 
6to» 
((to  S 
6  to  3 


The  iDcrease  in  value  of  receipts  and  sbipnieutH,  compared  vfith  1887,  is  $749,000. 
It  is  believed  that  the  values  as  stated  in  1887  are  too  large,  and  that  the  true  in- 
crease is  very  much  larger. 


£  g. 

IMPROVEMENT  OF  NEW  YORK  HARBOR,  NEW  YORK. 

New  York  Harbor  is  the  name  applied  to  the  waters  surroundiug  the 
city  of  New  York,  comprising  parts  of  the  Hudson,  East,  and  fiarlem 
river8,aud  the  upper  and  lower  bays  lying  respectively  inside  and  out- 
side of  the  Narrows  and  between  the  Long  Island,  S'tateu  Island,  and 
New  Jersey  shore. 

The  city  of  New  York,  from  which  the  harbor  takes  its  name,  lies  at 
the  mouth  of  the  Hudson  River  at  its  junction  with  the  East  Rivet', 
and  with  the  adjacent  cities  of  Brooklyn  and  Jersey  City,  which  are  but 
the  natural  outgrowths  of  New  York  energy  and  enterprise,  includes  a 
])opuhition  of  nearly  3,000,000  inhabitants,  which  is  more  than  the  i)opn- 
lation  of  any  State  in  the  Union,  excepting  New  York,  Pennsylvania, 
Ohio,  Illinois,  and  Missouri. 

At  this  port  two-thirds  of  the  merchandise  imported  into  the'dnited 
States  are  received,  and  two-thirds  of  the  import  duties  are  collected. 
From  this  port  are  sent  out  one-half  of  the  domestic  products  of  the 
country  which  are  exported,  and  here  one-half  of  the  foreign  tonnage 
trading  with  the  United  States  enters.  Three-quarters  of  the  passen- 
gers traveling  between  the  United  States  and  foreign  countries  come 
and  go  by  way  of  New  York,  and  three-fifths  of  all  immigrants  land  at 
this  port. 

New  York  Harbor  has  two  entrances,  one  by  the  East  River  and  Hell 
Gate,  leading  into  Long  Island  Sound,  used  chiefly  by  vessels  trading 
between  New  York,  the  Eastern  States,  and  the  British  American 
Provinces;  the  other,  which  is  the  main  entrance,  leading  out  through 
the  Narrows,  by  Sandy  Hook,  directly  into  the  Atlantic  Ocean. 
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The  Hell  Gate  entrance  has  been  in  course  of  improvement  since 
1869,  and  with  its  successful  completion — which  is  now  assured  within 
a  few  years — and  with  the  steady  growth  of  the  city  towards  the  north, 
it  must  come  more  than  ever  into  use  by  foreign-bound  vessels. 

The  main  or  Sandy  Hook  entrance  into  New  York  Harbor  is  one  of 
the  best  in  the  world ;  the  channel  prior  to  1884  was  less  than  24  feet 
deep  at  mean  low  water,  and  nearly  29  feet  at  mean  high  water,  with 
abundant  breadth,  and  was  ample  for  all  the  commercial  requirements 
of  the  port  until  the  great  increase  in  the  length,  tonnage,  and  draught 
of  the  trans-Atlantic  passenger  steamers  made  further  deepening  nec- 
essary, in  order  to  prevent  the  delays  to  which  they  were  subjected  by, 
having  to  wait  for  high  water  in  order  to  pass  either  in  or  out. 

Before  the  improvement  of  the  Main  Ship  Channel  into  New  York 
Harbor  was  undertaken  by  the  United  States,  it  was  obstructed  by 
four  shoals,  as  follows: 

1.  The  out«r  bar,  about  4,000  feet  wide,  the  channel  across  which  is 
known  as  Gedney's  Channel,  where  there  were  depths  of  23.7  feet  in 
mid-channel  and  22.3  feet  in  the  southern  half. 

2.  The  shoal  at  the  mouth  of  the  Swash  Channel,  about  4,000  feet 
wide,  where  the  depth  was  24.3  feet. 

The  channel  across  this  shoal  has  been  named  the  Bayside  Channel. 

3.  TheshoalnorthwestofSandy  Hook,  about  2,000  feet  wide,  on  which 
the  least  depth  was  26.2  feet. 

4.  The  shoal  in  the  Main  Ship  Channel  in  the  Lower  Bay,  west  of 
Flynn's  KnoU^  nearly  3  miles  long,  on  the  crest  of  which  the  depth  was 
only  23.9  feet  m  mid-channel,  with  depth  of  22.6  feet  within  a  few  hun- 
dred feet  of  the  mid-channel  range. 

A  large  proportion  of  the  vast  commerce  of  the  port,  which  is  carried 
on  in  vessels  of  great  draught,  could  only  cross  these  shoals  at  or  near 
high  water. 

The  reasonable  demand  which  had  been  made  in  1884,  by  commercial 
bodies -residing  in  New  York  City,  that  increased  facilities  should  be 
afforded  for  entering  the  port  of  New  York  by  the  Sandy  Hook  route, 
was  recognized  in  the  river  and  harbor  act  of  July  5,  J  884,  which  pro- 
vided for  '*  deei>ening  Gedney's  Channel  through  Sandy  Hook  Bar,  New 
York,  $20^,000.'^ 

A  few  words  upon  the  subject  of  the  Lower  Harbor  and  of  the  various 
channels  across  the  bar  at  the  entrance  are  here  necessary  for  a  proper 
understanding  of  the  causes  which  led  to  the  adoption  of  the  Main  Ship 
Channel  for  improvement. 

Gedney's  Channel  is  the  main  channel  across  the  Ocean  Bar,  lying  at 
the  entrance  to  New  York  Harbor,  about  3  miles  outt^ide  of  Sandy  Hook 
and  east  by  north  from  it.  Sandy  Hook  lies  about  9  miles  outside  of 
and  nearly  south  from  the  Narrows,  which  is  the  name  given  to  the 
strait  separating  the  nearest  points  of  Long  Island  and  Stateu  Island, 
and  the  Narrows  are  about  7  miles  south  from  the  Battery  at  the  lower 
end  of  the  city  of  New  York.  The  Narrows  are  about  1  mile  wide.  That 
part  of  New  York  Harbor  lying  outside  of  the  Narrows  is  commonly 
known  as  the  Lower  Bay. 

From  the  Narrows  northward  to  New  York  City  there  is  no  water  less 
than  6  fathoms  (36  feet)  deep  in  the  main  channel. 

Lower  Bay  is  a  large  tidal  basin,  with  an  area  of  about  100  square 
miles,  estimating  inside  or  northward  and  westward  of  a  line  drawn 
from  Sandy  Hook  to  Coney  Island. 

The  western  end  of  the  bay  formed  by  Sandy  Hook,  the  adjacent  Jer- 
sey shore,  and  Staten  Island,  is  known  as  Baritau  Bay,  and  the  south- 
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em  part  of  it  inside  the  peninsula  of  Sandy  Hook  is  known  as  Sandy 
Hook  Bay,  or  more  commonly  as  the  Horseshoe. 

From  the  northeast  around  by  the  east  to  south  southeast  the  Lower 
Bay  is  open  to  the  full  sweep  of  the  Atlantic  Ocean. 

From  the  Narrows  to  the  northern  point  of  Sandy  Hook  is  about  9 
miles,  but  the  shortest  distance  across  the  bay,  from  the  point  of  Saudy 
Hook  to  Coney  Island,  is  7  miles.  The  water  cross-section  on  this  line 
at  mean  low  water  is  about  790,000  square  feet,  through  whicn  themeao 
velocity  is,  approximately,  1.6  feet  per  second,  but  the  maximum  veloci- 
ties are  approximately  twice  as  great  (Board  of  Engineeris'  Report  for 
1884). 

At  the  Narrows  the  channel  is  about  1  mile  wide  and  70  feet  deep, 
with  depths  in  it  of  over  100  feet. 

Below  the  Narrows  there  is  one  main  channel,  commonly  known  as 
the  Main  Ship  Channel,  running  southward  to  a  point  about  1  mile  west 
of  the  upper  end  of  Sandy  Hook ;  thence  turning  at  right  angles  north- 
ward and  eastward  for  4  miles  to  the  head  of  Gedney's  Channel ;  and 
thence  through  Oedney's  Channel  east  to  the  deep  waters  of  the  ocean. 

But  along  and  inside  the  above-mentioned  cross-section  of  7  miles, 
between  Sandy  Hook  and  Coney  Island,  there  is  a  bar  with  five  dis- 
tinct channels  running  through  it  seaward  and  eastward  of  varying 
depths. 

The^'  lie  in  the  following  order,  beginning  at  the  northward: 

(1)  The  Coney  Island  GhanneL — In  which  the  navigable  depth  at  mean 
low  water  Is  10  feet. 

(2)  The  Fourteen  Foot  Channel. — In  which  the  navigable  depth  at 
mean  low  water  is  15  feet. 

(3)  The  East  Channel. — In  which  the  navigable  depth  of  water  is  19 
feet. 

(4)  The  Stcash  Channel. — Through  which  23  feet  can  be  carried  at . 
mean  low  water  in  a  narrow  channel,  but  in  which  are  two  lumps  otct 
which  there  is  a  depth  of  only  21.9  feet. 

(5)  The  Main  fShij)  Channel — In  which,  prior  to  1885,  24  feet  only 
could  be  carried  through  channels  with  lumps  in  them  with  depths  of 
23.3  feet  over  them  at  mean  low  water.  The  northern  reach,  which 
passes  along  the  west  side  of  Flynn's  Knoll,  is  maintained  by  tidal  iiow 
through  the  Narrows;  and  the  southern  reach,  along  Sandy  Hook,  is 
maintained  by  tidal  flow  through  Karitan  Bay. 

These  five  channels  are  separated  by  shoals  with  from  4  to  18  feet  of 
water  upon  them  at  mean  low  water. 

The  first  three  of  these  channels  head  directly  out  into  the  open  sea, 
but  the  two  latter  converge  into  an  area  of  about  2  miles  square,  lying 
north  and  east  of  Sandy  Hook,  which  has  a  depth  in  it  of  30  feet  of 
wjiter  and  over,  and  from  this  deep  area,  seaward  and  eastward  of  it, 
two  channels  lead  out  into  the  open  sea  over  the  outer  bar — the  north- 
ernmost known  as  Gedney's,  the  southernmost  as  the  South  Channel, 
both  of  which  had,  prior  to  1885,  only  24  feet  of  water  in  them  at  low 
water. 

Gedney's  Channel  is  the  wider  and  straighter  of  the  two,  and  is  there- 
fore used  by  all  the  large  vessels. 

The  Swash  Channel  is  really  a  cut  off  from  the  main  ship- channel, 
leaving  it  about  6  miles  below  the  Narrows,  and  joining  it  again  at  the 
western  end  of  Gedney's  Channel. 

Apart  from  being  shoaler  the  Swash  is  much  narrower  than  the  main 
ship-channel. 

The  distance  from  the  Battery,  at  New  York,  to  30-foot  soundings 
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outside  the  bar  in  Gedney's  Ohannel  is  22  miles,  and  b^^  the  Swash  it 
is  18  miles,  or  from  the  Narrows  15  and  11  miles,  respectively. 

As  the  appropriation  of  1884  was  made  in  advance  of  an  approved 
project,  the  local  officer  was  authorized  and  directed  to  make  a  survey 
of  the  lower  harbor  from  the  east-ern  end  of  Coney  Island  to  Sandy 
Hook  with  a  view  of  determining  the  most  feasible  plan  of  improve- 
ment. The  survey  was  completed  in  November,  1884,  and  a  report 
recommending  the  eventual  improvement  of  the  main  ship-channel,  ac- 
companied with  estimates  of  cost  and  chart,  was  submitted  December 
6, 1884  (Annual  Report  Chief  of  Engineers,  1885,  page  773). 

The  project  provides  for  an  improved  channel  1,000  feet  wide  and  30 
feet  deep,  mean  low  water,  at  a  cost  of  $970,000. 

The  navigation  of  the  main  ship-channel  inside  the  bar,  especially  on 
the  approach  to  the  Narrows  from  the  Southwei^t  Spit,  is  so  intimately 
connected  with  that  of  Gedney's  Channel,  acros&i  the  bar,  that  it  was 
deemed  important  in  submitting  an  estimate  of  cost  for  the  improve- 
ment of  the  latter  channel,  directed  to  be  made  by  Congress  in  the  act 
of  1884,  to  extend  the  estimate  to  include  the  entiremain  ship-channel 
from  the  Narrows  to  the  deep  water  beyond  the  bar,  and  to  state  that 
the  improvements  at  the  several  intermediate  shoals  should  take  place 
simultanepnsly.  The  project  providing  for  deepening  the  channel 
a(*Toss  the  bar  to  28  feet  by  dredging  and  for  the  contingent  construc- 
tion of  a  stone  dike  on  the  north  side  of  the  harbor,  which  had  been 
recommended  by  a  Board  of  Engineers  December  24, 1884,  received 
the  approval  of  the  Secretary  of  War  December  27,  1884  (Annual  Re- 
port Chief  of  Engineers,  1885,  Part  I,  page  774). 

The  next  river  and  harbor  act,  August  5, 1886,  containing  provisions 
for  continuing  the  improvement  at  the  entrance  to  New  York  Harbor, 
reads  as  follows : 

ImproYiDg  New  York  Harbor,  New  York :  To  secure  a  30-foot  channel  at  mean  low 
water  at  Sandy  Hook  entrance  of  the  harbor,  upon  such  a  plan  an  the  Secretary  of 
War  may  approYo,  9750,000. 

By  the  specific  wording  of  this  act,  Congress  gave  an  express  ap- 
proval of  an  improvement  which  contemplated  a  navigable  channel 
1,000  feet  wide  and  30  feet  deep,  mean  low  water,  from  the  Narrows, 
through  the  main  ship-channel  and  Gedney's  Channel,  to  deep  water 
outside  the  bar,  and  all  subsequent  acts  have  confirmed  the  provisions 
of  the  act  of  1886. 

The  estimate  of  cost  for  opening  the  projected  channel  by  dredging, 
revised  in  1886,  was  fixed  at  $1,370,000,  which  was  again  increased  in 
1887  to  $1,490,000. 

The  first  operations  began  September  26, 1885,  and  the  plant  which 
had  been  used  for  the  execution  of  the  improvement  has  consisted  solely 
of  centrifugal  pumps,  and  the  excavations  have  been  deposited  beyond 
the  bar  in  the  vicinity  of  the  Scotland  Light- Vessel. 

The  quantity  which  has  been  removed  from  the  several  reaches  of 
the  main  ship-channel  from  September  26,  1885,  to  June  30,  1890,  may 
be  classified  as  follows : 

Cnbio  yards. 

From  Gednev'8  Channel 1,055,090 

From  Bayside  Channel 448,313 

From  Northwest  Shoal 118,758 

From  west  of  Flynu's  KnoH 1,978,973 

Total  quantity  excavated 3,601,134 

I'he  amount  expended  to  Jnne  30,  1889,  inclusive  of  outBtanding  liabilities,  was 
|80d,411.74. 
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WORK  DONE  DURING  THE  FISCAL   TEAR. 

At  the  beginning  of  the  year  there  were  in  force  the  following  con- 
tracts : 

1.  Contract  with  the  Joseph  Edwards  Dredging  CoiDpaD3%  dated 
May  39, 1887,  for  the  removal  of  1,500,000  cubic  yards  froua  the  main 
ship-channel,  at  28^  cents  per  cabicyard ;  expired  December  1, 1888; 
extended  by  anthority  of  the  Chief  of  Engineers  to  Jane  30,  1889,  and 
again  extended  to  December  31, 1889. 

2.  Agreement  with  Brainard  Brothers,  dated  May  11, 1888,  for  the 
removal  of  200,000  cubic  yards  from  the  main  ship-chanuel,  at  28J  cents 
per  cubic  yard ;  expired  December  1,1888;  extended  by  antfaoritj  of 
the  Chief  of  Engineers  to  June  30,  1889,  and  again  extended  to  Deam- 
ber  31, 1889. 

3.  Agreement  with  the  Joseph  Edwsirds  Dredging  Company,  dated 
December  15, 1888,  for  the  removal  of  600,000  cubic  yards  from  the  Ged- 
ney's  Channel  Division,  at  17  cents  per  cubic  yard ;  expired  January  1, 
1890. 

The  Joseph  Edwards  Dredging  Company  continued  operations  with 
their  three  machines  under  their  contract  for  the  main  ship-channe!. 
and  under  their  agreement  for  the  Gedney's  Channel  Division,'a]itil 
November  30,  1889,  and  December  3,  1889,  respectively,  at  which  times 
both  operations  were  comi)leted  and  the  pjant  was  withdrawn  from  the 
work. 

Brainard  Brothers  completed  their  agreement  fer  the  main  ship- 
channel,  September  30,  1889,  and  their  dredge  Leo  was  then  with- 
drawn. 

On  September  13,  1889,  advertisements  were  issued  inviting  propos- 
als for  the  removal  of  1,000,000  cubic  yards  of  material  from  the  main 
ship-channel,  west  of  Flynn's  Knoll,  and  bids  were  opened  October  17, 
1889.  By  direction  of  the  Chief  of  Engineers  a  contract  was  entered 
into  with  the  lowest  bidder,  the  Brainard  Dredging  Company,  date<l 
November  26, 18b9,  for  the  removal  of  1,000,000  cubic  yards,  at  l'6J  cents 
per  cubic  yard. 

Work  under  this  contract  began  January  18, 1890,  with  the  dre<lge 
Lro  and  scowSi  The  contractor  attempted  to  increase  the  eflSciencj  of 
this  dredge  by  adding  two  15-inch  centrifugal  pumps  and  suctions  to 
the  original  22inch  pump,  and  to  pump  simultaneously  into  two  scows, 
one  on  each  side  of  the  dredge.  The  new  pumps  never  worked  satis- 
factorily, and  the  result  was  not  a  success. 

The  dredge  Leo^  on  April  16,  1890,  was  libeled  for  debt,  withdrawn 
from  the  work,  and  sold  June  17,  1890.  The  quantity  of  material  re- 
moved by  her  up  to  the  time  of  her  withdrawal  was  71,325  cubic  yards. 

On  March  23,  1890,  the  dredge  Mount  Waldo  and  scows  began  work 
under  the  Brainard  Dredging  Company  contract,  by  agreement  either 
with  that  company  direct  or  with  its  representatives,  but  was  with- 
drawn on  June  18,  1890,  at  which  time  the  contract  was  recommended 
to  be  annulled,  as  the  contractor  had  then  no  plant  upon  the  work. 
The  quantity  of  material  removed  by  the  Mount  Waldo  on  the  above 
contract  was  168,757  cubic  yards. 

Proposals  were  invited  by  public  advertisement  and  opened  March 
13,  1800,  for  the  removal  of  500,000  cubic  yards  of  material  from  the 
main  ship-channel  north  of  Buoy  No.  12.  Bnt  one  bid,  presented  by 
the  Joseph  Edwards  Dredging  Company,  at  23^  cents  per  cubic  yard, 
was  received,  and  being  considered  reasonable  a  contract  was  entered 
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into  with  this  company  March  18, 1890  approved  by  the  Ohief  of  Engi- 
neers) April  11, 1890,  for  the  removal  of  425,000  cubic  yards. 

Operations  under  this  contract  began  with  the  dredge  Advance  AprU 
2]  with  the  dredge  Belia/nce  April  4;  and  with  the  dredge  i¥ounf  Waldo 
June  18, 1890. 

A  table  showing  the  quantity  of  material  removed  under  the  various 
contracts  during  the  fiscal  year  is  appended;  also,  a  table  showing  the 
monthly  performance  of  the  three  dredges  of  the  Joseph  Edwards 
Dredging  company  under  its  completed  contracts. 

Proposals  were  invited  by  public  advertisement  and  opened  March 
31, 1890,  for  the  delivery  of  5,000  tons  of  broken  stone  at  Sandy  Hook, 
N.  J.y  for  the  construction  of  a  riprap  sea- wall  for  protection  of  the  north 
shore  of  Sandy  Hook.  A  contract  was  made  with  J.  S.  Howell,  the 
lowest  bidder,  dated  May  12, 1890,  for  the  delivery  of  5,000  tons  of 
broken  stone  at  90  cents  per  ton.  Tip  to  the  close  of  the  fiscal  year  no 
stone  has  been  delivered  under  this  contract. 

Surveys  of  all  the  channels  undergoing  improvement  were  made  in 
July^  1889,  and  again  during  January  and  February,  1890.  Tbese  sur- 
veys show  that  the  improvement  is  in  a  very  satisfactory  condition. 
Gedney's  Channel  and  Bayside  Channel  (east  and  west)  are  practically 
completed,  having  a  depth  of  30  feet,  mean  low  water,  for  the  full 
]>rojected  widtl^ of  1,000  feet.  The  main  ship-channel  west  of  Flynn's 
Knoll  has  a  depth  of  30  feet,  mean  low  water,  for  a  width  of  from 
500  to  800  feet,  and  a  depth  of  28  teet  for  a  width  of  800  feet  throughout. 
.  The  severe  storm  of  September  9,  1889,  which  caused  a  suspension  of 
work  for  one  week,  does  not  appear  to  have  had  any  effect  on  the  im- 
proved channels.  There  is  no  evidence  of  shoaling,  and  the  soundings 
of  the  various  surveys  rfgree  so  well  with  one  another  that  it  seems 
highly  probable  that  the  improved  depths  will  be  well  maintained  by 
the  currents,  and,  if  not  self-sustaining,  that  the  deterioration  will  be  so 
gradual  as  to  require  a  long  interval  of  time  before  it  will  become  ap- 
parent. Charts  of  the  surveys  were  printed  for  public  distribution,  and 
are  in  demand  by  pilots  and  mariners,  to  whom  they  prove  to  be  of 
great  value. 

It  is  estimated  that  on  the  completion  of  existing  contracts,  630,000 
cubic  yards  will  remain  to  be  removed  to  complete  the  project  for  30 
feet  depth  at  mean  low  water  in  a  channel  width  of  1,000  feet  from  the 
Narrows  to  the  sea.  If  the  appropriation  of  $100,000  contained  in  the 
pending  river  and  harbor  act  is  made,  it  is  believed  that  sufiicieut  funds 
will  thereafter  be  available  for  completing  the  project  unless  large  un- 
foreseen shoalings  take  place. 

According  to  written  statements  made  to  this  office  by  largest  steam- 
ship companies,  steamers,  outward-bound,  leave  their  dock  two  hours 
before  high  water  at  Sandy  Hook  so  as  to  cross  the  bar  at  the  top  of 
high  water ;  when  inward-bound,  they  cross  the  bar  regardless  of  the 
stage  of  thatide,  excepting  when  it  is  too  late  to  pass  quarantine  {after 
sunset).  When  the  project  is  completed  and  a  navigable  channel  30 
feet  deep  at  mean  low  water  is  obtained  it  will  be  practicable  for  the 
steam-ship  companies  to  establish  a  regular  hour  of  sailing  without  re- 
gard to  the  tides.  The  draught  outward-bound  is  usually  greater  than 
inward-bound  vessels  by  l^to  2  feet,  owing  to  larger  tonnage  of  coal 
and  cargo.  A  table  giving  the  names,  dimensions,  and  draughts  of 
transatlantic  steamers  accompanies  this  report. 

This  improvement,  as  well  as  others,  has  been  under  the  local  charge 
of  Mr.  G.  W.  Knehnle,  assistant  engineer,  daring  the  year,  to  whom  I 
am  indebted  for  the  most  satisfactory  and  intelligent  manner  in  which 
he  has  discharged  his  various  duties. 

BNa  90 47 
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Material  removed  from  Gedney^a  and  Main  Ship  okannoU,  New  Tork  Harbor,  from  Au^ 
1887,  to  December,  \^9,  by  Jhe  Joseph  Edwafd$  Dredging  Company,  under  their  cm- 
tracU  dated  ApHl  21,  1867, /or 700,000 Ci«6io yards,  andMay  19, 1887. /or  1,500,000 c»We 
yards,  and  ikiir  agrtement  dated  December  15,  1888,  for  600,100  cubic  yards. 
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Statement  of  material  removed  under  the  various  contracts  and  agreements  during  the  fiaoal 

t/ear  ending  June  30,  1890.  . 

Cnbio         Cnbio 
yards.        yards. 
Under  contract  with  .the   Joseph  Edwards  Dredging  Company, 
dated  May  19,  1887,  for  the  removal  of  1,500,000  cabic  yards  from 
the  Main  Ship  Channel  (completed  Noyember  30,  1887) : 

Mount  Waldo 271,768 

EeUanoe ' 104.586 

Advance 18,777  . 

395, 131 

Under  agreement  with  Brainard  Brothers,  dated  May  11,  1888,  for 

the  removal  of  200,000  cubic  yards  from  the  Main  Ship  Channel 
(completed  September  30,  1889) : 
Leo 72,644 

72,644 

Under  ac«ement  with  the  Joseph  Edwards  Dredging  Company, 

dated  December  8,  1888,  for  the  removal  of  600,^)0  cubic  yards 
from  the  Gedney's  Channel  Division  (completed  December  3, 
1889): 

Reliance 111,178 

Advance 265,314 

Mount  Waldo 140 

376,632 

Under  contract  with  the  Brainard  Dredging  Company,  dated  No-  • 
vember  26, 1889,  for  the  removal  of  1,0^,000  cubic  yards  £rom  the 
Main  Ship  Channel : 

Leo...: 71,325 

Mount  Waldo 168,757 

240,082 

Under  contract  with  the  Joseph  Edwards  Dredging  Company, 
dated  March  18, 1890,  for  the  removal  of  425,000  cubic  yards  from 
the  Main  Ship  Channel : 

Beliance 106,727 

Advance ' 88,476 

Mount  Waldo ,     38,487 

233,689 

Total 1,318,178 

This  work  is  in  the  collection  district  of  New  York.  Nearest  light-honses,  Sandy 
Hook  and  Highland  Lights.  The  nearest  forts  are  the  fort  at  Sandy  Hook  and  those 
at  the  Narrows. 

AMOXTKTS  APPROPRIATBD. 

For  Gedney's  Channel : 

By  act  July  5, 1884 1200,000 

For  New  York  Harbor: 

Act  Angost  5,  1886 750,000 

ActAngnstU,  1888 380,000 

Total 1,330,000 

Amount  expended  to  June  30, 1890,  inclusive  of  outstanding  liabilities,  |1, 135,696.80 

Money  statement. 

-July  1,  1889,  amount  available |315,581.40 

July  1, 1890,  money  value  of  work  done  during  fiscal  year  under  contracts 
made  prior  to  June  30,  1889 206,006. 86 

521, 588. 26 
July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 $288,071.41 

July  1,  1890,  outstanding  liabilities 39,213.65 

Julv  1, 1890,  amount  covered  by  uncompleted  contracts  made 

during  the  fiscal  year  ending  June  30, 1890 177,694.24 

504,979.30 

July  1,  1890,  balance  avaiUble 16,608.96 

Amount  appropriated  by  act  of  September  19,  1890 160,000.00 

Arnoont  available  for  fiscal  year  ending  June  30, 1891 —  176<^ 6Q^«9& 
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Ahairact  of  propoaaU  for  improving  Netv  York  Harbor  ^  New  York,  received  inrctpom$el» 
the  advertisement,  dated  September  13,  1889,  and  opened  October  17,  18B9,  fry  dent  CoL 
G,  L.  GiUespiet  Corps  of  Engineers,  27.  S,  Army, 


Price  Ud 

for  dredg-        Total 

Ko. 

Kame  of  bidder. 

ins  per  eo- 
blcyard. 

amoaotfar 
1.00Q.0M 

measnued 

cabie 

Indredgea 

jarda. 

ooraeowa. 

Omte. 

1 

JftiDMi  At  Simmons 

^ 

22%  on 

2 

The  Joseph  Edwards  Dredging  Company 

3 

The  Brainard  DredelniF  ComoanT 

*  Lowest  bid. 

Ahstraet  of  proposal  for  improving  New  York  Harbor,  received  in  response  to  the  adverUst' 
ment  dated  February  7,  1890,  and  opened  March  13,  1890,  by  Lieut.  Col,  G,  L,  GiUsspii, 
Corps  of  Engineers,  U.  S,  Army, 


Ko. 

Name  of  bidder. 

Price  Ud 

per  oabic 

yard,meas- 

nredin 

aoowa. 

Total 

amonntfor 

dredpsK 

500,060 

cabicyudk 

] 

-Thf^ Jottf^ph  Kdwurds  Tiffed gjng Onrnpany  tx-,-, .,ttxt ,x,x ,-,r 

Cents, 
•234 

•UT.590 

*  Only  bid  received. 

Abstract  of  proposals  for  the  delivery  of  broken  stone  at  Sandy  Hook,  New  Jersey,  receivti 
in  response  to  the  advertisement  dated  February  27,  1890,  and  opened  March  31,  1890,  (jr 
Lieut,  Col,  G.  L,  Gillespie,  Corps  of  Engineers,  U,  S,  Army, 


Ke. 


2 

3 


Name  ef  bidder. 


North  River  Bine  Stone  Com* 

Jol^8.Howeii 

Brown  ^Fleming 

John  E.  Walsh 


Harlem  Biyer  stone,  6, 000  tons. 


On  soows  along- 
side dock. 


I 


Per  ton. 


$1.25 
1.42) 


Total. 


•6,260 
7,125 


Stone  npon 
dock. 


Stone  famished  by  bidder,  9^  OM 
tons. 


Per  ton. 


$1.50 
1.031 


Tot»L 


97,600 
8,175 


On  scowsalong- 
side  dock. 


Per  ton. 


01.24 
•.W 
1.16 

1.28| 


TotaL 


00.200 
4.600 
6,750 
6.425 


Stone  npoB 
dcek. 


Per  ton 


Total 


fl.48 
1.28 
1.35 
L43^ 


$7.45; 

^4«e 

tt.7» 
7, 150 


•Lowest  bid. 
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OOMIOBBCIAL  STATISTICS. 

The  following  statement  oonoerning  the  commerce  of  New  York  Harbor  is  taken 
from  the  report  of  the  Chamber  of  Commerce  of  the  8tate  of  New  York  for  the  year 
188^*90: 


Articles. 


Sagsr ponndi.. 

IfolMaes...'. gallons.. 

CofGae poimds.. 

Tea do — 

Ifanafsctares  of  wool,  silk,  cotton, 

and  flax 

Cotton poonda.. 

Leather  and  hides 

Tin pounds.. 

Raw  silk  and  wool do — 

Hemp  Jnte,  sisal-crass,  etc . .  tons . . 
India-mbber  and    gntta  percha, 

crude pounds.. 

Tobacco,  and  manuiiftotarea .'.. 

Pnra.  and  mannfiftctores 

Earthen,  stone,  and  china  ware . . . . 

Wines 

Coin  and  bullion 

Precious  stones r 

Miscellaneous... 

Breadstuffs : 

Wheat bushels. . 

Wheat  flour barrels. . 

Com busiiels.. 

All  other  breadstuifs  . .  

Provisions iwunds.. 

Mineral  oils gallons.. 

Cattle 

Oil  cake  and  meal pounds. . 

Foreign  merchandise 


Total. 


Im]>orted. 


Quantity. 


1.468,051,843 

8,498,875 

456,979.016 

58^476,531 


327,279,151 

55,505,689 

149,263 

29,052,861 


Value. 


$42,943,453 

1,424,251 

58,8te,318 

9, 648, 514 

»  - 

111,234,883 


25, 760, 160 
14,825,588 
13,940,677 
13,431,215 

11,094,063 
10, 147. 883 
4, 748, 971 
3,230.780 
6,156,821 
7,274,618 
0,408,209 
135.203,820 


479,428,125 


Exported. 


Quantity. 


536,614,048 


9,086,407 

3, 335, 195 

26,668,970 


753, 007, 846 

418,773.072 

75,004 

231,034,183 


Value. 


7,728,397 

54. 701, 316 

4,006.214 


15,291,084 
4,724^017 


60.724,274 

0,408,209 

75,006,102 

8,449,510 
]S«408,ig3 
13.066,901 

1.765.287 
64,504.425 
36. 040, 056 

6,204,624 

3.032.066 
16, 727, 660 


807, 870, 085 


Total 
value. 


042,943.453 

1,484,261 

58,860,319 

9,643,514 

118,962,280 
54, 701, 315 
80, 666. 374 
14, 826.  .088 
18.949.677 
13,431,215 

11,004,063 

25,438,067 

9,472,988 

8,230.780 

6.156,821 

76^998,892 

210, 200, 922 

8, 449. 510 
15. 408. 193 
13.066,961 

1,765,287 
64,504,425 
36,040.956 

6.204,624 

3.032,066 
16, 727, 500 


876, 808, 110 


This  table  shows  an  increase  of  $24,642,419  over  the  total  value  of  imports  and  ox- 
ports  for  the  preceding  year,  which  amounted  to  1^2,165,691. 
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Comparative  Btaiement  of  dap-draught  Bteam'$hip$t  far  1885  tt^d  1889. 


1885. 
1889. 


Steaxn-shiM 
with  draught 
of  26  feet 
and  over. 


dTMgkt 


Ft  ilk. 
S7  3 

n  i 


Fetsab  behnging  to  the  part  of  New  York  an  the  30a  day  of  June,  1889. 


#         ClMt. 

Hamber. 

TonugB. 

Sfiiline  Tefleels.  _....._._............................_.........■»..•.•■>••...•.. 

1.W7 

1.076 

208 

esi 

422,  Mi  37 

Steam  veiiMilB. ...........  r 

37Xne.37 

■  ■ii.niiI'Dniiil'iA.  -                    - 

.- 

21.2S&M 

Barsee .-  - - - 

12»,45iS7 

Total 

4,082 

MA,3143S 

Totalforl888 ,'      --      -        - 

SlS^SlOiM 

jDcreaBfl. ........... 

30,  an  77 

Veseeli  which  have  entered  into  and  cleared  from  the  oolleetian  district  of  New  Tori  for  ^ 

year  ending  June  30,  1889. 


• 

Xnterod. 

deand. 

A  mericao. •.■■-...■..■.••••......■--.•...■•...>•...••. ....... 

No. 

1.433 

8.809 

TcnM. 
866. 4M 
4.731,882 

Jfo. 

1,047 

3.671 

Tom. 

790^89 

iForeisn.............. 

4.717.511 

Total 

6^032 

8,606.821 

4,818 

6.4H41S 

Commercial  etaiietics  of  the  part  of  New  York,  for  thefiaoal  year  ending  JunedO,  1890. 

Amount  of  revenue  collected $154,831, 1G2.3B 

Value  of  all  imports 516,364,06100 

Value  of  all  exports 340,968,76S.OO 


Foreign  Teasela  entered 

Foreign  TesBels  cleared 

Amenoan  yessela  from  foreign  ports 


toBsaga. 


4. 388.  US 
834, 5M 


Statement  of  ike  number  and  tonnage  of  all  veesels  belonging  to  the  part  af  New  York,  far 

the  fiscal  year  ending  June  30,  1890. 


Steam-veaseU 

Sailing  vesHeU 

Barges. 

Csnalboata w 


352.603.9 

400. 887. 7D 

128. 000. 2> 

8^138. 8! 
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kbport  of  first  lirutexant  harry  taylor,  corps  of  enginkkr8,  respecting 
the  height  of  the  masts  of  vessels  of  the  largest  class  which  enter 
the  port  of  new  york. 

Army  Building, 
New  York  City,  March  4, 1890. 

Sir  :  In  oompliance  with  your  letter  of  the  4th  ultimo,  I  have  the  honor  to  sabmit 
herewith  the  following  report  in  regard  to  the  "height  of  the  masts  of  the  yessela  of 
the  largest  class  which  enter  the  port  of  New  York." 

I  have  been  able  to  get  very  little  exact  information  on  the  subject.  No  measure- 
ments required  by  the  custom-house  or  other  authorities  have  anything  to  do  with 
the  masts,  hence  there  is  no  official  record  that  could  be  consulted.  There  are  no 
definite,  fixed  rules,  according  to  which  vessels  are  rigged,  but  each  is  fitted,  within 
certain  limitS|  with  masts  and  spars  according  to  the  fancy  of  the  builder  or  rigger. 
Many  of  the  captains  do  not  have  the  exact  measurements,  so  that  even  by  boarding 
every  vessel  which  entered  tbe  harbor  the  exact  lengths  could  only  be  obtained  from 
tbem  by  measuring — a  very  difficult  op|eration.  The  exact  measurements  might  be 
obtained  by  writing  to  the  builders  or  riggers  of  the  different  vessels^  but  as  the  ma- 
jority are  built  and  rigged  in  foreign  countries  it  would  not  be  practicable  to  obtain 
the  desired  information  about  a  sufficient  number  within  any  reasonable  time. 

It  was  necessary,  therefore,  to  approximate  to  the  heights,  which  was  done  in  the 
following  manner:  From  the  custom-bouse  I  obtained  the  names  and  tonnage  of  all 
vesselH  which  entered  and  cleared  at  the  port  of  New  York,  both  foreign  and  coast- 
wise, during  the  month  of  January,  1K90.  .From  the  Record  (published  by  authority 
of  tbe  American  Shi  pinasters'  Association)  I  obtained  the  lengths,  breadths,  and 
depths  of  nearly  all  of  these  vessels.  Then  I  got  the  opinions  of  practical  riggers  as 
to  what  lengths  of  masts  these  vessels  would  have,  or,  in  other  words,  the  lengths  of 
the  masts  they  would  pnt  on  them  if  they  were  to  rig  them  and  were  allowed  to  use 
their  own  discretion,  the  trade  whi6h  the  vessel  wonT(|  probably  be  engaged  in  being 
•considered  when  anything  was  known,  so  that  an  opinion  could  be  formed.  While 
different  riggers  would  vary  the  lengths  of  the  masts  of  any  particular  vessel  a  little, 
the  average  was  about  the  same.  Ajfter  computing  them  in  this  way  i  checked  the 
resnlts  by  boarding  some  of  the  vessels  and  obtaining  the  len^rths  of  their  masts 
where  possible,  and  bj*  finding  the  draughts  of  others  with  the  men  who  had  rigged 
them.  Hence,  while  theheightof  the  masts  of  any  particular  vessel  may -not  be  exact 
it  is  believed  that  on  the  average  the  heights  are  very  close,  and  the  table  hereto 
appended  gives  a  correct  idea  of  the  heights  required : 

Summary  table. — Arranged  according  to  hei^hte  of  maete, 

[Record  for  JaDuary,  1890.] 


Height  to  track  (In  feeti  both  inclasive). 


Not  siren 
120-124... 
125-121>... 
130-134... 
135-130... 
140-144... 
145-149... 
lSO-164  .. 


No. 


15 
6 
6 

11 
3 
9 

13 
6 


Height  to  track  (in  feet,  both  InolnsiTe). 


155-159. . . . 
160-164.... 
165-169.... 
170-174.... 
175-180.... 

Total 


Ko. 


7 
4 

1 
5 
4 


90 


Extreme  height 
I«6aat  height . ... 


Main« 
maet. 


86 
67 


Main- 
top niaat 


125 
91 


Track. 


180 
120 


All  heights  ar^  estimated  from  the  water  when  the  vessel  is  light  Loaded,  the 
heights  would  be  from  10  feet  to  15  feet  less,  according  to  the  size  and  build  of  the 
vessel.  Only  vessels  marked  *'S.  S.'*  are  considered  as  having  sky-sails.  In  nearly 
all  ships  the  masts  above  the  top-masts,  although  having  three  or  four  names,  consist 
of  one  stick  only,  and  any  housing  must  be  done  at  the  topmast  head. 

The  ship  Rappahannock^  recently  built  in  Maine  and  now  in  Philadelphia,  is  one  of 
the  largest  sailing  vessels  afloat,  having  a  tonnage  of  about  3,100.  According  to  a 
recent  newspaper  report  the  heights  from  the  water  to  the  top  of  her  masts  are,  main- 
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tnast,  R7  fe^t ,  main-topmaBt,  129  feet ;  extreme  height,  190  Koet.  These  distaoees  may 
sjif'cly  be  tuken  as  the  extreme  heights  of  masts  of  vessels  of  the  present  day. 

It  w»8  iwMnined  that  no  vestel  under  800  tons  tp&uUl  have  meuis  over  ISO/ssf  io  height, 
and  uo  vcHseln  under  tnat  touDa|;e  are  included  in  the  table.  All  steaiiieis  hare  cob- 
parutively  short  masts  and  need  not  be  considered,  since  any  bridge  high  enongh  for 
sailinji:  vesselrt  would  not  interfere  with  them. 

Ab  iilmost  all  schooners  are  employed  in  the  coasting  trade  and  do  not  enter  or  datf 
at  the  cnstora-honse,  the  list  shows  no  large  schooners.  Bnt  only  a  very  few  exoopt* 
ionally  large  schooners  have  masts  as  high  as  130  feet,  and  none,  probably,  nsdi 
145  feet. 

The  unmher  of  sailing  vessels  cft  the  different  sizes  that  entered  and  cleared  sttke 
custom-house,  port  of  New  York,  during  January,  is  shown  by  the  following  sammaiy: 


Foreign. 

Ooaatwfse. 

Tonnage. 

1 

a 
N 

• 

1 

5 

Total. 

Per 
oent 

1 

1 

Total 

CMt 

Hnder  100 

6 
85 
23 
10 
15 
12 
7 
8 

84 
t....... 

8 

40 
26 
21 
17 
14 
8 
5 
43 

9 

75 
49 
31 
32 
2« 
IS 
8 
77 

2.8 

23.3 

15.2 

9.6 

10.0 

&1 

4.6 

2.5 

23.9 

> 

1 
7 
» 
7 

4 
8 
8 

f 

2 

10 

14 

12 

14 

IS 

3 

1 

1 

6 

2 

11 

21 
21 
21 
17 

6 
4 

1 
U 

4 

ftS 

Over  IWI.  nnrler  200 

111 

Over  201).  iiii«t(^r  300 

11.7 

Over  yOO.  uihWt  4(»0 

lie 

Over  400.  under  500 

lis 

Over  500.  iiniler  COO 

u 

Over  600.  under  7U0 , 

Over  70<».  uoder  800 

Over  HOC 

lit 

TuiiJiiifre  not  fflven  (bareos) ........ 

14 

Total 

145 

177 

822 

100 

• 

48 

78 

119 

111 

,  ..•-.. 

Diiriug  the  year  1889  there  were  5,484  entrances,  and  clearances.  During  the  ax 
nioiifhH,  July  to  December  inclusive,  there  were  618  coastwise  entrances  and  c1ea^ 
nnces,  or  l,U:iG  during  the  year.  AHSuroiog  the  percentages  of  the  different  sizes  to 
have  been  the  same  throughout  the  year  as  they  were  in  January,  the  totals  for  tbe 
year  would  have  been — 

Entranoee  and  dearanceSf  1889. 


Tonnage. 

Foreign. 

Coael. 

wiaoL 

Teal 

I'nderlOO 

154 

1,278 

834 

SM 
548 
444 
252 
137 
1,811 

95 
183 
183 
182 
148 

52 

35 

9 

113 

35 

Nl 

Over  100.  tinder  200 

L4M 

Over  200,  nndeT  300 

1.fl7 

Over  300.  under  400 

im 

Over  400,  under  500 

m 

Over  5<K),  under  600.... 

m 

Over  600.  under  700..... 

297 

Over  700,  under  800 

141 

Over  800 ».... : 

h^ 

Toouairo not  clven  (barsee) 

•» 

Total 

6^484 

1.096 

«,» 

Assuming  that  the  75  vessels  In  the  summary  table,  which  are  classified  aocordiog 
to  tlie  height  of  their  masts,  represent  all  those  over  800  tons  which  entered  and 
cleared  at  the  port  of  New  York,  we  should  have  for  the  whole  year  of  188S^ — 


Height  to  track  (in  fleet). 

Ka 

Height  to  track  (in  feet). 

N«^ 

120  to  124 

114 
114 
209 

57 
171 
246 
114 

155  90  169 

131 

125  to  129 

160  to  164 

76 

130  to  134 

165  to  169 

19 

135  to  139 

170  to  174 

8S 

140  to  144 

175  to  180 

76 

145  to  149 

Total -. •.-. 

150  to  154 

1,4« 
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Considering  all  sailing  vessels  which  entered  and  cleared  at  the  onstom-hoase 
during  1B89,  we  haye — 


Height  of 
bridge 
above 

water. 

Number  of 

Per  cent. 

Teasels  that 

of  total 

would  be 

namber  en- 

interfered 
with. 

terlDg  and 
cleanng. 

lao 

1,424 

21.9 

125 

1.810 

2ai 

13a 

1,190 

1&4 

135 

967 

15.1 

140 

•30 

14.3 

145 

769 

ILO 

150 

513 

7.9 

155 

390 

0.1 

100 

270 

4.0 

105 

194 

2.0 

170 

175 

2.0 

175 

70 

1.2 

Although  the  percentages  of  the  namber  of  vessels  that  wonld  be  interfered  with 
are  here* shown,  this  does  not  show  the  percentages  of  the  tonnage,  for  generally,  the 
higher  the  masts  the  larger  the  vessel,  and  consequently  the  percentage  showing  the 
tonnage  which  wonld  be  interfered  with  by  a  bridge  of  any  given  height  would  be 
from  two  to  four  times  as  large  as  that  representing  the  number  of  vessels  that  would 
be  interfered  with  by  the  same  bridge. 

But  it  must  be  remembered  that  I  have  not  considered  sailing  vessels  that  do  not 
enter  or  clear  at  the  custom-house,  nor  any  steamers.  There  were  about  8,500  en- 
trances and  clearances  of  steamers  in  1889,  and  as  the  average  tonnage  of  these  was 
fur  larger  than  that  of  the  sailing  vessels,  it  is  probable  that  their  tonnage  aggregated 
at  least  five  times  as  much.  There  are  also  the  sailing  vessels  not  entered.  These 
would  also  add  to  the  aggregate  not  interfered  with. 

.  Hence,  whilo  to  get  at  the  per  cent,  of  the  entire  tonnage  of  the  harbor  interfered 
with  by  a  bridge  of  any  particular  height,  from  the  per  cent,  of  the  number  as  given 
above,  we  should  have  to  multiply  it  by  a  factor  between  two  and  four  on  account  of 
the  greater  tonnage  of  the  vessebf  having  higher  masts ;  we  should  also  have  to  divide 
by  another  factor  of  at  least  five  and  five-tenths  on  account  of  the  vessels  not  consid- 
ered, and  which  would  not  be  interfered  with. 
Very  respectfully,  your  obedient  servant, 

Harrt  Taylor, 
Fir$t  Liwt,  of  EnginetrM. 

Lieut.  Col.  G.  L.  Gillbspib, 
Corpe  of  Engineere,  U,  8.  A. 


.*    ."*  • 
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Appendix. 

IA9i  of  the  8ailin(f  vetaeU  aver  800  tons  which  entered  and  cleared  %t  ike  autemhnm, 

port  of  New  York,  January,  1890. 

FOBSIGN  ENTRANCES.  JANUARY.  1880. 


FUg. 


Italian 

American.. 

Dutch 

Norweffian 
British  .... 

Do 

Do 

German 

Arnerican.. 
Norwegian. 
German.... 

Uo 

Amerioan.. 

Do 

British 

Bel^rlan 

American... 
British 

Do 

Do...., 

Italian 

American.. 

Italian 

American.., 
British 

Do 

American... 

Do 

British 

Do 

German.... 
British  .... 
Amerioan... 
British.... 


Big. 


Bark 

..do.. 

Ship. 

Bark. 

..do  .. 

..do.. 

..do  .. 

..do.. 

Ship 

Bark 

Ship. 

Bark  . 

..do.. 

Ship. 

.do.. 

do... 

Bark  . 

.do  ... 

.do... 

Ship.. 

do... 

Bark  . 

.do... 

.do... 

Ship . . 

.do... 

Bark  . 

Ship . . 

Baric. 

Ship.. 

..do  ... 

Bark  . 

Ship.. 

.do... 


Name. 


Afcostino  Rombo 

Adam  W.  Spies ^. 

Alice 

AUoe 

Annie  Stafibrd 

Argyll 

Bristol 

Charles  L&ling 

CityofPhUadelphia 

C.tobias 

DentscbUnd 

D.H.  Wi^en 

B.W.  Stetson 

Expurtes 

Glaaons 

Hainant 

James  A.  Wright. . . . 

Lancefield 

Latona....  

Mabel  Tavlor 

Ifania  Raffo 

Mohican 

Nemesis 

Normandy 

Orchomene 

Pythomeno 

Richard  Parsons 

Sam  Skolfleld,  2d 

.Stratbay 

Saltan  

Theordor  Fisher. 

Violet 

Wachnsetc 

Walter  H.Wilson  .. 


I 

a 

I 


807 
1,171 
1.833 

035 
1,297 
1.928 
l.a05 
1,231 
1,384 

830 
1,251 
1,215 
1,106 
1.312 
1,090 
1,709 

887 

994 

948 
1,298 
1.800 

814 
1.061 
1,166 
1,542 
1,806 
1,116 
1.514 
1,024 
1.323 
1,784 

846 
1.519 
2,461 


t 


I 


Haic)ittokip«f- 


FeeL 

\F9et 

FeeL 

15&1 

30.5 

21.6 

185.0 

88.4 

22.8 

168.7 

(♦) 

(t) 

35.6 

22.5 

199.0 

38.4 

23.5 

197.4 

38.3 

22.9 

192.8 

89.1 

28.6 

194.4 

39.0 

23.7 

202.3 

40.3 

24.3 

160.6 

32.9 

ia7 

193.8 

38.3 

23.6 

17&0 

87.0 

28.0 

173.3 

88.2 

23.6 

199.5 

38.2 

24.0 

(t)  • 

(t) 

(») 

248.6 

4a  3 

22.1 

19&0 

36.0 

2ao 

179:/» 

30.5 

21.5 

192.0 

a&5 

20.3 

205.0 

37.7 

22.9 

(t) 

(t) 

(t) 

160.2 

3&2 

19.9 

(t) 

tt) 

<\) 

188.0 

38.0 

24.2 

239.0 

37.8 

22,7 

265.6 

39.7 

24.1 

189.4 

37.2 

23.2 

218.7 

39.9 

34.2 

183.0 

83.8 

22.5 

203.1 

4ao 

23.9 

213.0 

42.3 

29.9 

161.8 

Xi.A 

19.0 

214.0 

40.2 

2&4 

308.1 

42.8 

24.9 

a 

a 

a 


67 
76 

<t) 
70 
77 
77 
78 
78 
80 
67 


1 

B 
I 

s 

a 

-a 


91 
107 

(t) 

100 

109 

UI8 

110 

109 

112 


79 

109 

80 

109  1 

78 

106. 

82 

too; 

(1) 

(t) 

84 

117 

7t 

100 

73 

104 

73 

103 

75 

105 

(t) 

(t) 

72 

102 

(t» 

(0 

80 

109 

80 

113 

83 

117 

73 

106 

79 

114 

70 

100 

78 

114 

84 

120 

67 

96 

80 

115 

83 

118 

g 


» 

(t) 
IS 
145 
US 
lf7 

in 

IM 

m 

145 
146 

14S 
141 

(t) 
IM* 
149' 
131 
134 
140 

(t) 
112 

(t) 
144 
141 
153 
140 
1S6 
133 
153 
ITS' 
1» 
Uf 
IW 
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Italian 

Norwegian 
German.... 
British  .... 

Do 

German 

British  .... 

Do 

Norwegian 
British  .... 
German.... 
Norwegian 
American . . 
German.... 
Norwegian 
British  ... 


Austrian  .... 
Hawaiian ... 
German 

Do 

Do 

Do 

British 

Norwegian  . . 

Do* 

British  .....r, 


Bark... 
..do,... 
Ship . . . . 
..do.  .. 
Bark... 
Ship ... 
Bark... 
Ship... 
Bark... 
Ship ... 
..do   ... 
Bark  ... 
Ship... 
..do.... 
Bark  . . . 
4-mast 

ship. 
Bark  ... 

..do 

Ship  . . . , 

..do 

Bark  . . . 
..do  — 
..do.   .. 
Ship.... 
Bark... 
..do 


Agostino  Rombo  . 

Alice 

Anna 

Assyria 

Athlon 

Baltimore 

Bristol 

C.  of  Athens 

Carte  Blanche  — 

Ceylon 

Coinmbas 

Dagney  

EoUpse 

Elise 

Fanst 

FaUsofHalladale 

Filadilfla 

FoobngSney 

Friederike 

Friedlander 

Ooa  Washington 

Oosclien 

James  Stafford... 

Josephine 

Julie 

Lynnwood 


807 

935 

1,159 

1,148 

1.871 

1,081 

1,305 

1,199 

830 

944 

1,731 

992 

1.536 

1.348 

811 

2,026 

880 


1,398 
1.584 
1.185 
1.187 
1,117 
873 
660 
1.150 


155.1 

30.5 

21.6 

67 

168. 7 

35.0 

32.5 

70 

171.9 

30.5 

19.7 

67 

lb9.1 

36.7 

22.5 

73 

188lO 

39.5 

24.0 

78 

184.0 

36.0 

22.0 

76 

192.8 

39.1 

23.6 

78 

(t; 

(0 

(t) 

(t) 

163.3 

31.4 

19.7 

67 

170.5 

36.5 

22,1 

73 

213.6 

40.8 

28.6 

84 

173.0 

35.0 

21.0 

69 

221.7 

40.3 

24.3 

SA 

192.5 

39.  & 

24.6 

80 

164.8 

35.5 

18.6 

68 

275.5 

41.6 

23.9 

84 

163.6 

31.8 

21.0 

68 

(t) 

0) 

(t) 

(t) 

204.3 

40.0 

24.1 

81 

215.8 

39.4 

2&4 

81 

191.2 

37.3 

23.2 

77 

171.7 

37.9 

23.4 

77 

17a  0 

38.0 

22.9 

77 

161.7 

83.1 

21.6 

67 

167.0 

34.*; 

80.3 

67 

190.2 

3&0 

32.7 

76 

91 

100 

93 

106 
110 
104 
110 

<tl 

91 

165 

119 

96 

114 

113 

97 

117 

93 

(») 

117 

118 

10t< 

108 

no 


109  1 


m 

133 
134 
140 
148 
138 
147 

(tl 
121 
Iff 
ITT 
13> 

lor 

IM 
128 
ITT 

1*2 

(t) 
155 
155 
143 
14.1 
145 
130 
131 
144 
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H$t  of  the  Bailing  vesBele  over  800  tan»  which  entered  and  cleared  at  the  cuetam-houee,  port 

of  New  York,  Jamkory,  1890— Continaed. 

FORSIGK  CLEARANCES.  JAliTCTBT,  1890— Continued. 


GermMi.... 

Do.^. 
British  7... 
AmericMi.. 
British  .... 

Do 

Do 

Do 

Amorioui.. 
British  .... 
Bassiftn  ... 
British  .... 

Do 

Gorman..., 
British  .... 

Do...., 

Do 


Big. 


Ship.... 
Bsrh  ... 
Sliip.... 
Bark  ... 

..do 

Ship  .... 
8.  Ship.. 
Bark... 
. .  do ..... 
..do ..... 
Ship.... 
Bark  ... 
Ship.... 
Bark  ... 

sup  .rr. 

.do..... 
..do.... 


Vama^ 


Magd  alone 

Mate  Sledenberg.,. 

MaryS.Barrili 

Matantss 

Minnie  G.  Whitney 

Mobnr 

Nanri^s 

Ordovio 

Pilgrim 

R.  Morrow 

Bbea 

Roatenbeck... 

ScotUflh  Isles 

Senator  J.  Kerr  . . . . 

W.B.  Lewis 

Warsaw 

Wynnstay 


Si 

I 

o 
H 


1,250 

1,143 

1,456 

»77 

1,222 

1.413 

1.328 

825 

l»18 

1.156 

»68 

980 

1.998 

1,247 

1,825 

1,347 

1,601 


« 


196.8 

(I) 

(t) 

(t) 
101.8 
207.0 
204.0 
168.6 
172.4 
188.7 
21&8 
208.5 

(t) 

(♦) 

(t) 
203.6 
258.8 


t 


39.8 

(t) 

(t) 

(t) 

38.7 

39.0 

39.0 

33.8 

35.0 

37.6 

41.6 

32.8 

(t) 

(t) 

(1) 

29.0 

8&2 


22.8 

<!> 
<p 

(t) 

23.8 
23.8 
23.7 
21.3 
21.0 
22.2 
21.3 
19.5 

<!> 
(t) 

(t) 

26.3 

23.1 


Height  to  top  of— 


i 


78 

(t) 

?> 

(t) 

78 
80 
78 
66 
70 
76 
78 

.  66 

(t) 

<!» 
(t) 

79 

80 


-a 


114 

<!> 
(t) 

(t) 

110 
116 
114 

94 
100 
107 
113 

94 
(t) 
(t) 
(t) 
115 
115 


M 


ISO 

(t) 

(t) 

(0 
146 
153 
151 
127 
132 
142 
163 
128 

(t) 

(t) 

(♦) 
156 
160 
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British  ... 
Amerioan. 


Holland. 


GodiTS 

J.  R Thomas.. 

Jay 

Mary  A.  Troop 

Tacoma 

Tolga 

Tjermai 


1,909 

(t) 

(♦) 

(t) 

(t) 

(t) 

1,851 

(t) 

(t) 

(f) 

86 

125 

1,181 

(t) 

(t) 

(1) 

(t) 

(1) 

1,118 

180.2 

84.1 

22.3 

66 

94 

1,672 

222.  2 

41.0 

2Sl9 

85 

123 

1,620 

(t) 

(t) 

(t) 

(t) 

(t) 

1,013 

188.2 

36.7 

21.1 

70 

100 

(♦) 

175* 

(t) 
128 
178* 

(1> 
133 
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Amerioan 

x^o«  *■•••■•■ 

British 

American 

Do 

lio 


A.J.  Fuller 

C.  Southerd  Hnrlbert 

Fred  B.Taylor 

S.  P.  Hitchcock , 

Saranac , 

Undaunted 


1.782 

229.3 

41.5 

26.0 

82 

iia 

1,036 

178.6 

35.7 

21.2 

69 

98 

1.798 

2:{7.0 

42.0 

24.0 

81 

117 

2,  178 

217.4 

44.3 

28.6 

83 

120 

1,027 

1J)5.5 

34.6 

22.5 

68 

96 

1,722 

207.3 

41.1 

27.8 

81 

117 

172* 

131 

160 

18«* 

129 

171* 


*  Carries  sky-sails. 


f  Not  in  the  Reoord. 


£  ID. 
IMPROVEMENT  OF  RARITAN  BAY,  NEW  JERSEY. 


Raritan  Bay  forms  the  western  part  of  the  hirge  triangular  bay  in- 
closed between  Sandy  Hook,  the  New  Jersey  shore,  and  Stateu  Island, 
the  eastern  part  of  which  is  commonly  known  to  New  Yorkers  as  the 
liower  Bay,  as  it  lies  jast  oatside  of,  or  below.  New  York  Harbor,  which 
is  the  name  usually  applied  to  the  inner  body  of  water  on  which  the 
city  of  New  York  is  situated. 

The  Baritan  River  flows  into  Baritan  Bay  at  its  extreme  western  end, 
passing  between  Perth  Amboy  and  South  Amboy,  and  Newark  Bay  is 
connected  with  both  the  Baritan  Biver  and  Bay  by  the  Arthur  Kill, 
or  Staten  Island  Sound,  which,    separating   Staten   Island,  belong- 

»N(J  90^ 48 
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ing  to  the  State  of  New  York,  from  tbe  Jersey  shore,  enters  Baritaa 
Bay  at  Perth  Amboy. 

The  depth  of  the  hay  varies  from  5  to  30  feet,  decrea.8ing  gradoAlly 
towards  its  western  and  southern  shores. 

The  natural  channel  leading  out  of  it,  after  passings  the  Great  Beds 
Light  at  the  junction  of  Stateu  Island  Sound  and  the  Baritao  River, 
does  not  follow  the  middle  of  the  bay,  but  hugs  the  Staten  Island  shore 
for  nearly  4  miles  to  Seguine's  Point,  situated  aboat  half  a  mile  east  of 
Princess  Bay  Light,  then  it  runs  southeastwardly  towards  the  ion^ 
point  of  Sandy  Hook  about  2  miles,  crossing  a  shoal  which  puts  oat 
towards  the  southward  from  the  Staten  Island  shore. 

In  1880,  before  any  improvement  had  been  made  here  by  the  Govem- 
nient,  18  feet  at  mean  low  water  couh^  be  carried  through  front  Perth 
Amboy  to  Great  Beds  Light;  while  there  was  not  less  than  21  feet  of 
water  from  Great  Beds  Light  to  Seguine's  Point  to  deep  water  in  tlie 
outer  bay,  only  14J  feetof  water  could  be  carried  across  the  shoal. 

The  width  of  this  shoal  between  the  21-foot  carves  was  about  8,000 
feet. 

Through  the  middle  of  the  bay,  south  of  this  channel  from  Great 
Beds  Light  directly  towards  Sandy  Hook,  only  11  feet  of  water  ooiilti 
be  carried  over  the  shoals. 

The  above  depths  all  refer  to  mean  low  water. 

A  survey  of  this  bay  was  ordered  in  1880,  with  the  view  of  aseertaio- 
ing  the  practicability  of  securing  a  greater  depth  of  water  from  tbe 
main  ship-channel  in  the  loWer  bay  to  the  wharves  at  Perth  Ambov,a8 
vessels  were  often  much  delayed  in  crossing  the  shoal  east  of  Seginne*8 
Point. 

The  estimated  cost  of  dredging  a  channel  300  feet  wide  and  21  feet 
deep,  mean  low  water,  from  Seguine's  Point  southeastward  to  the 
deeper  waters  of  the  bay  outside  was  $126,500.  (Annual  Beport  Chief 
of  Engineers,  1881,  Part  I,  pages  717-719,) 

From  March  3, 1881,  to  July  5,  1884,  $120,000  were  appropriated  for 
this  imi)rovement,  and  a  survey  which  was  made  in  May,  1885,  showed 
that  the  improved  channel  at  that  date  had  an  average  width  of  250 
feet,  and  a  least  depth  of  18  to  20  feet,  mean  low  water. 

Tiie  channel  had  slightly  shoaled  since  the  dredging  was  suspended 
in  1884.  In  1885  the  project  was  extended  by  providing  for  excavaiiug 
a  channel  300  feet  wide  and  21  feet  deep,  from  Great  Beds  Ligbt  to 
deep  water  at  Ward's  Point,  opposite  Perth  Amboy.  This  chaouel, 
taken  in  connection  with  the  one  to  be  dredged  out<side  of  Seguine^s 
Point,  would  give  a  continuous  21-foot  channel  from  the  main  sbip- 
cbannel  in  New  York  l^ay  to  the  wharves  at  Perth  Amboy.  The  modi- 
tied  project  of  1885  further  called  for  dredging  a  channel  from  Great 
lieds  Light  to  South  Amboy,  4,500  feet  long,  300  feet  wide,  and  15  feet 
deep,  mean  low  water.  The  cost  of  dredging  these  two  channels  and 
restoring  the  original  width  in  the  cut  east  of  Seguine's  Point  was  es- 
timated to  cost  $114,000,  which  sum  was  increased  in  1888  to  S120,0(KH 
to  x>rovide  for  the  shoaling  which  had  taken  place  in  the  interval  of 
three  years.  (Annual  lleport  Chief  of  Engineers,  1885,  Part  I,  pag© 
758.)  The  appropriation,  act  of  August  6,  1886,  was  $37,500,  and  was 
a[)plied  to  completing  the  channel  west  of  Ward's  Point,  300  feet  wide 
and  21  feet  deep,  and  in  excavating  a  channel  315  fe^t  wide  and  21  feet 
deep  across  the  crest  of  the  shoal  leading  from  the  bend  toward  Se- 
guine's Point,  but  the  funds  were  not  sufficient  to  complete  the  whole  of 
the  projected  work  at  that  point. 

It  was  stated  in  the  original  project  of  1881  that  the  Seguine's  Point 
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Channel  would  have  to  he  maintained  by  dredging.  The  detailed  sur- 
vey whioh  was  made  in  1888,  trom  the  eastern  eiltl  of  the  Seguine's  Poin\? 
Channel  to  Perth  Amboy,  showed  that  considerable  shoaling  had  taken 
place  both  in  the  improved  channel  and  over  a  large  stretch  west  of 
Prince's  Bay  Light,  where  deep  water  formerly  existed.  This  fact  made 
it  necessary,  in  1880,  to  submit  revised  estimates  for  the  further  im- 
provement of  the  channels  leading  to  Perth  Amboy  and  to  South  Am- 
boy.   (Annual  Report  Chief  of  Engineers  for  1889,  Part  I,  page  796.) 

REVISED  ESTIMATES. 

1.  For  a  ohannel  300  feet  wide  and  21  feet  deep,  lueau  low  water,  from 
New  York  Lower  Bay,  to  Perth  Amboy,  the  foilowiug  dredging  will  be 
required: 

CnbioydB. 

(a)  From   21-foot  onrve,  New  York  Lower  Bay,  to  31-foot  carve  off 

Seguine'8  Point 347,368 

(()  From  Prince'B  Bay  aroand  Red  Baoy  8,  towards  Great  Beds  Light..     154, 130 

Total  dredging 501,498 

2.  For  a  channel  300  feet  wide  and  15  feet  deep  from  Great  Beds  Light  to 

Soath  Amboy,  the  dredging  required  will  be 200,000 

These  estimates  are  made  on  the  basis  of  an  allowance  of  1  foot  over 
depth,  and  foroue-third  increase  in  bulk  for  scow  measurement. 

Total  dredging  required  for  the  completion  of  the  two  projected  channels, 

cubic  yards 701,496 

Estimated  cost  of  the  proposed  dredging $175,375 

The  river  and  harbor  act  of  Aujjust  11,  1888,  appropriated  $25,000 
for  continuing  the  improvement,  and  on  the  27th  of  February,  1889, 
contract  was  made  with  James  A.  Simmons,  of  New  York  City,  for  the 
removal  of  120,000  cubic  yards  of  material  from  Raritan  Bay;  80,000 
cubic  yards  to  be  removed  from  the  channel  across  the  shoal  off  Se- 
guine's Point,  securing  21  feet  depth;  and  40,000  cubic  yards  from  the 
channel  leading  across  shoal  at  Great  Beds  Light  to  South  Amboy ^^  se- 
curing 15  feet  depthy  mean  low  water. 

WORK  DONB  DUBlNa  THE  FISCAL  TEAR. 

Opei-ations  under  the  contract  with  Mr.  Simmons  began  August  27, 
with  two  dredges — one  dredge  working  in  each  channel. 

The  removal  of  the  qnautity  allotted  to  the  channel  from  Great  Beds 
Light  to  South  Amboy  was  completed  October  22,  resulting  in  a  channel 
from  70  to  80  feet  wide  and  15  feet  deep,  mean  low  water.  The  channel 
so  improved,  though  somewhat  limited  iu  width,  has  afforded  much- 
needed  relief  to  the  large  tows  which  come  from  the  Earitau  River. 

The  removal  of  the  quantity  allotted  to  the  channel  east  of  Seguine's 
Point  was  not  completed  till  June  12,  resulting  iu  a  channel  100  feet 
A^ideand  21  feet  deep  between  the  head  of  Karitan  Bay  and  the  deep- 
water  channel  along  the  south  side  of  Staten  Island. 

Some  complaint  has  been  made  by  the  oystermen  that  the  execution 
of  t^is  contract  has  injured  their  oyster-beds ;  while  the  complaint  is  in 
A  degree  well  founded,  there  is  no  practicable  way  of  remedying  it. 
Every  precaution  has  been  taken  to  protect  the  oyster-beds  adjacent  to 
the  channel,  even  allowing  the  contractor  to  moor  his  scows  at  times  in 
the  channel  itself  while  awaiting  an  opportunity  to  go  to  sea,  and  it  is 
believed  that  the  damage  to  the  oyster-fields  has  been  ideal  rather  than 
actual. 
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No  work  has  been  done  on  the  channel  from  Ward's  Point  to  the  31 
foot  carve  near  Segnine's  Point  since  June  15,  1888.  At  that  date  xht 
channel  was  300  feet  wide  and  21  feet  deep  from  the  wharves  at  Perth 
Amboy  to  the  bend  at  Great  Beds  Light,  and  across  the  crest  of  the 
shoal  leading  from  the  bend  to  Segniu^s  Point  the  channel  was  300  feet 
wide  and  20  feet  deep. 

Harbor  lines  for  the  south  shore  of  Staten  Island  from  Fort  Wads- 
worth  to  Ward's  Point  and  thence  north  along  the  east  bank  of  Arther 
Kill  to  opposite  Elizabeth  port,  and  from  Elizabeth  port  south  alougtbe 
west  bank  of  Arthur  Kill  to  Perth  Amboy,  were  established  bv  tht 
Secretary  of  War  March  4,  1890.  The  Harbor  Line  Board  has  also  rec- 
ommended for  approval  lines  extending  from  Perth  Amboy  westward 
along  the  left  bank  of  the  Baritan  Bi  ver  to  the  head  of  Grab  Island^  aod 
thence  eastward  along  the  right  bank  to  South  Amboy,  and  thence  eas^ 
ward  to  Gheesequakes  Greek. 

An  appropnation  of  $100,000  is  recommended  for  ooutinuing  the  im- 
provement along  the  channels  leading  to  Perth  Amboy  and  to  Sooth 
Amboy,  respectively. 

This  work  is  in  the  collection  district  of  Perth  Amboy,  which  is  the  nearest  port  of 
entry.  Nearest  light-hoaae,  Prince's  Bay;  nearest  fort,  fort  at  Sandy  Hook, N«t 
Jersey. 

AmaunU  appropriated. 


DatA. 


Mar.  8.1881 
Ang.  2,1882 
July  6.1R84 
Ang.  5,1886 
Ang.  U,1888 


Application. 


DrfMiging , 

...do 

—  do 

,...do 

,  ...do 

Total 


37.su 


ia,s» 


Amount  expended  to  June  30,  1890,  inclusive  of  outstanding  liabilities,  |lS0,S60.2Ei, 

Money  statement 

July  1,  1889,  amount  available $3,197.42 

July  1,  189iS  money  value  of  work  done  during  the  fiscal  year  under  con- 
tracts made  prior  to  June  30,  1889 22,200.00 

25,SI7.42 

July  1, 1890,  amount  expended  dnrini;  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  l»«y 2:J, 457.70 

July  1,  1890,  balance  available 1,9:».7? 

Amount  appropriated  by  act  of  September  19,  1890  ..., 40,000.00 

Amount  available  for  liscal  year  ending  June  30,  1891 4l.S)^><^ 


'Amount  (estimated)  required  for  completion  of  existing  project 135,  ;$?!».  DO 

Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 

1892    100,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 

harbor  acts  of  1866  and  1867. 


COMMERCIAL  6TATIBTIC8. 


Tbe  following  statement  of  the  commerce  of  South  Amboy,  N.  J.,  and  of  Raritan 
Eiver,  was  prepared  by  Hon.  D.  C.  Chase,  mayor  of  South  Amboy,  N.  J. 
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Receipts  and  ahipments. 


ArildM. 


PitMltictn  of  tbe  foreste 

l*ro«iuct8  of  qaarriM  and  mines 

Animal  pr«»ducta 

A  tn*!*' II I  til  re s. 

Matiufiiclares 

Mechanical  and  miftcellaneoos 

Total 


QoAnt^y. 


Toru. 

33,851 
3,02U,0U3 

10.541 

37.  W7 
417,909 
320.005 


8.845,868 


Total  yalae,  |45,075,943. 


Ve$$eU  arriving  and  departing. 


^Claaa. 


StMtmera 

Barki 

Briga 

SchiMknera 

Sloopa 

Propellers 

Bargea  and  lighten 

ToUl 


Nomber. 


6,038 
40 

40 

4,138 

1.002 

4,028 

45.838 


61,124 


Tonnage. 


359.300 

8,800 

8,800 

248,280 

52,210 

280,682 

2. 887, 794 


3,845,866 


Draofsht 
(loaded). 


Feet. 

6  to  12 
8  16 
8      16 

7  14 
5  7 
7|  10 
7      16 


The  following  statement  of  the  commerce  of  Perth  Amboy,  N.  J.,  for  the  year  1889, 
wan  received  from  Mr.  James  Donnelly,  superintendent  of  the  New  Jersey  Division, 
Ii<>high  Valley  Railroad  Company  :     - 

Lehigh  Valley  Eailroad  tonnage  eastward  and  westward  over  the  wharves  for  the  year  1889. 


Coal. 
Coke 


Ooal  fists. 


Orain 

Steel  raila 

Piie-iron 

Irou  ore  

Lumber ... 

Fert.iHzcT 

Clay 

Miacella  neons. 


Freight  tohwrves. 


OU 


UniUd  Befiners  Export  OU  Oompany'a  wharf. 


Grand  total 


Beceived. 


Ton». 


471 
86,104 
33,207 

106 


5,867 


Shipped. 


Tont. 
1,815,521 
3,058 


125, 743 
34.052 
87,796 


875 


5.662 
7,732 


60,887 


Totol. 


Tons. 

1,818,579 


887.705 
66,867 


2.267,151 


Numherf  tannage,  and  draught  of  vessels. 


Vesaels  traDsportlng  ooal  i 

Steam 

Sailing 

Barges 

Boats 

Vessels  transpoiting  freight: 

Ocesn  steaniem 

Sailing:  vessels 

Ligb  ters 

Citnal-bosts     

Vessols  transporting  oU  from  Oil  Company's  wharf: 

Barks  and  ships 


Tonnage. 


500  to  3, 000 

50        1,200 

500        1,200 

100  400 


Dranght 


1,500  3,500  :  19  to  23.5 

500  1,200  I  15        18 

200  500  I  6        IS 

200  300                 6 


600        1.500 


15        18 
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E  II. 
PRELIMINARY    EXAMINATION    OF    WAPPINGER'S    CREEK     FROM    WIP- 

finger's  falls  to  its  mouth,  new  york. 

Engineer  Office,  U.  S.  Army, 

Neu>  YorJc,  N.  T.,  October  25,  1888. 

General  :  In  compliance  with  Department  letter  of  September  29, 
1888,  I  have  the  honor  to  submit  the  following  report  on  the  prelimi- 
nary examination  of  Wappinger's  Greek  from  Wappinger's  Fall8  to  its 
mouth  : 

Wappinger's  Greek  is  a  small  stream  emptying  into  the  Hudson  River 
just  below  New  Hamburgh.  It  is  navigable  at  high  tide  for  vessels  drair- 
ing  7  feeWor  less  from  its  mouth  to  Wappinger's  Falls,  a  distance  of 
at^ut  If  miles.    The  range  of  the  tide  is  about  3  ^leet. 

The  improvement  desired  consists  in  providing  and  maintaiDioga 
channel  60  feet  wide  and  8  feet  deep  at  mean  low  water  to  the  head  of 
navigation  at  Wappinger's  Falls. 

This  small  manufacturing  town  owes  its  prosperity  primarily  to  tiie 
water-power  derived  from  the  falls,  which  has  been  utilized  for  Uie 
establishment  of  the  extensive  print-works  of  the  Dutchess  Gompany, 
which  gives  employment  to  the  bulk  of  the  ^)opulation  of  the  town. 
This  population  amounts  to  5,000  people,  and  aboiit  2,000  residents  of 
the  surrounding  country  would  also  be  more  or  l^^ss  benefited  by  tiie 
proposed  improvement.  The  nearest  railroad  station  is  at  New  Ham- 
burgh, about  2  miles  distant,  and  most  of  the  supplies  of  the  place  are 
brought  from  there  by  water  on  Wappinger's  Creek.  The  receipts  of 
coal,  building  material,  and  general  merchandise,  with  the  shipments 
of  the  product  of  the  print-works,  make  up  a  total  estimated  tonuage 
of  about  67,000  tons  per  annum. 

It  is  probable  that  in  addition  to  dredging  the  proposed  channel  some 
dike  work  would  have  to  be  done  to  maintain  it  against  the  eil'ectaof 
the  annual  freshets  in  the  stream.  As  far  as  I  am  able  to  judge  without 
more  complete)  data  the  work  should  be  done  for  about  $30,000. 

Wappinger's  Greek  is  worthy  of  improvement,  and  I  estimate  the  cost 
of  the  survey  at  $700. 

I  should  mention  the  fact  that  it  is  estimated  tliat  five-sixths  of  tbe 
tonnage  on  the  creek  goes  to,  or  is  shipped  by,  the  Dutchess  Gompai^^s 
print-works,  and  that  heretofore  the  dredging  on  the  creek,  of  which 
there  has  been  considerable,  has  been  done  by  that  company.  Tbey 
will  undoubtedly  be  the  principal  beneficiaries  if  the  creek  is  improved 
by  the  General  Government,  and  could  probably  well  afford  to  continue 
to  improve  the  stream  at  their  owd  expense.  But,  on  the  other  haiul 
the  whole  town  of  Wappinger's  Falls  is  interested  in  the  prosperity  of 
this  concern,  which  furnishes  a  large  amount  of  employment,  and  is  the 
main  support  of  the  place ;  and,  besides,  the  estimated  tonnage  of  \\w 
creek  going  to  parties  not  connected  with  the  print-woi^ks  is  consider- 
able) amounting  to  about  11,000  tons. 

Very  respectfully,  your  obedient  servant, 

Geo.McG.  Debby, 
Captain  of  Engineers^  in  Temporary  Charge, 

Brig.  Gen.  Thomas  L.  Gasey, 

Chief  of  Engineers^  U.  IS.  A. 
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StJBVEY  OP    WAPPINGEB'S    CREEK,  NEW    YORK,  PBOM  WAPPINGER'S 

falls  to  its  mouth. 

Engineer  Office,  U.  S.  Abmy, 

New  York,  N.  J.,  November  11,  1889. 

Oenebal  :  In  obedience  to  instructions  contained  in  your  letter  of 
April  1, 1889, 1  have  the  honor  to  submit  a  report  on  the  survey  of 
Wappingei^s  Creek,  New  York,  from  Wappiugei^s  Falls  to  its  mouth, 
to  comply  with  the  requirements  of  the  river  and  harbor  act  of  August 
11,  1888. 

Wappinger's  Greek  is  a  small  stream  which  rises  in  the  northern  part 
of  Dutchess  County,  N.  T.,  near  the  boundiiry  with  Columbia  County, 
and  alter  flowing  for  about  40  miles  through  a  rich  and  fertile  valley, 
empties  into  the  Hudson  River  on  the  east  bank,  one- half  mile  below 
the  village  of  New  Hamburgh,  N.  Y. 

It  is  navigable  for  boats  and  scows  drawing  not  over  6  feet  in  a 
channel  varying  in  width  from  26  to  76  feet,  to  Wappinger^s  Falls,  2 
miles,  approximately,  above  its  mouth,  where  a  series  of  tails,  with  an 
aggregate  height  of  86^  feet  above  mean  low  water,  furnish  a  valuable 
water-power  for  three  industries,  the  principal  of  which  is  the  print- 
works of  the  Dutchess  Company. 

At  the  entrance  the  width  of  the  channel  is  100  feet,  approximately, 
and  the  depth  7  to  8  feet,  mean  low  water.  The  stream  is  subject  to 
an  annual  freshet  which  raises  the  level  of  the  water  not  exceeding  10  feet. 

The  commerce  which  is  carried  over  the  short  navigable  reach  of  2 
miles  amounts  to  70,000  tons,  approximately,  annually,  and  has  an 
estimated  valuation  of  $6,500,000.  The  princii)al  part  of  this  commerce 
originates  with  the  Dutchess  Company,  who  own  the  f^dls  and  the  water- 
power. 

Very  little  of  the  tonnage  attributed  to  the  stream  goes  beyond  the 
immediate  mouth  of  the  river,  as  it  is  understood  that  the  Dutchess 
Company  makes  with  the  New  York  Central  llailroad  annual  rates  for 
transportation  along  its  line  of  all  freight  delivered  at  New  Hamburgh. 

The  vessels  and  scows  which  come  from  outside  ports  belong  to  the 
smaller  class,  are  very  few  in  number,  and  carry  in  and  out  a  limited 
amount  of  tonnage. 

The  general  features  of  the  stream  and  the  character  of  the  industries 
at  Wappinger's.  Falls  are  given  in  the  accompanying  report  of  Mr. 
Charles  G.  Weir,  assistant  engineer. 

There  are  no  engineering  ditticulties  which  prevent  a  ready  improve- 
ment of  the  creek  to  the  head  of  navigatiou.  The  general  course  of  the 
creek  is  regular,  and  the  bed  is  com[)Osed  chiefly  of  soft  mud,  which  can 
be  easily  removed  by  the  ordinary  dredge. 

It  is  estimate<l  that  45,000  cubic  yards  of  material  are  requited  to  be 
removed  to  make  a  navigable  chauuei  80  feet  wide  and  8  feet  deep, 
mean  low  water,  from  Wappinger's  Falls  to  the  uiouth,  at  an  estimated 
cost  of  $13,000,  viz: 

Excavating  45,000  onbic  yards  of  material,  at  25  cents f  LI,  250 

Kxpenses  of  engineering  and  surveying 1,750 

Totol  estimated  cost i:i,000 

It  is  tru/5  that  the  town  of  Wappinger's  Falls  is  dependent  upon  the 
few  industries  which  are  maintained  by  the  water-power  of  the  falls, 
and  is  in  a  measure  benefited  by  the  limited  commerce  of  the  creek  upon 
whose  banks  it  is  located  )  still  I  do  not  feel  justified  in  recommending 
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that  the  General  GtoverDment  should  make  an  appropriation  forimpror- 
ing  a  stream  whose  natural  conveniences  are  eqnal  to  the  meager  de- 
mands made  upon  it  by  commerce  in  general,  and  whose  local  oommeree 
has  little  prospect  of  increasing  in  the  near  future  to  a  degree  which 
warrants  an  improvement  at  this  time  of  the  existing  navigable  chanDel 
at  Government  expense. 

This  part  of  the  Hudson  River  is  in  the  colleotion  district  of  New  York,  snd  tie 
nearest  light-honse  is  located  in  Danskammer  Point. 
The  nearest  port  of  entry  is  New  York. 

Very  respectfully,  your  obedient  servant, 

6.  L.  O11.LSSPIB, 
Lieut.  Vol.  0/ JBngineert, 
Brig.  Gen.  Thomas  L.  Gasbt, 

Chief  of  Engineers^  U.  8.  A. 


BSPORT  OF  MR.   CHARLES  O.   WKIR,   ASSISTANT  RKOIIOnR. 

Enginrer  Officb,  *tJ.  S.  Arvt, 
New  York,  N.  F.,  NavemherA,  188B. 

Colonel:  I  have  the  honor  to  submit  the  foUo wing  report,  with  aocompaaying 
map/  of  the  survey  of  Wappinger's  Creek,  New  York.  The  triangalation  was  msdi 
in  October,  1888,  and  the  survey  completed  in  August  of  this  year. 

Wappinger's  Creek  is  a  tributary  of  the  Hudson  River,  and  enters  it  on  the  east 
side  about  65  miles  above  New  York  City,  and  57  miles  below  the  city  of  Albany,  sii4 
half  a  mile  south  of  the  village  of  New  Hamburgh. 

The  Hudson  River  Railroad  crosses  the  creek  at  its  month,  where  ia located  a  draw- 
bridge, the  width  of  the  draw  being  27  feet.  Above  this  draw  abont  350  yards  it 
another-draw  bridge^ where  a  wagon-road  crosses. 

The  creek  is  navigable  for  a  distance  of  a  mile  and  three-quarters  above  the  rail- 
road bridge.  Above  this  for  a  distance  of  2,000  feet  are  a  series  of  falls  and  rapids,  Uw 
total  height  of  which  is  86^  feet  above  the  plane  of  mean  low  water. 

At  the  head  of  navigation  is  located  the  toy^n  of  WappiugeHs  Falls,  which  is  a 
roanufucturing  place  of  some  importance,  containing  a  population  of  5,600, 6  mann- 
factories,  and  49  stores,  the  factories  in  part  being  run  by  the  water-power  taken 
from  the  creek. 

The  principal  manufactures  are  cotton  goods,  overalls,  olothing,  oombs,  and  iron. 
This  is  mostly  freighted  by  boats  to  the  mouth  of  the  creek,  inside  of  the  railroad 
bridge,  where  it  is  transferred  to  the  Hudson  River  Railroad. 

The  tonnage  of  merchaudise  taken  through  the  creek  during  the  year  1888 exoi^eded 
70,000  tons,  part  of  which,  principally  coal,  lumber,  and  build iug  material,  was  in- 
coming. The  value  of  the  tonnage  exceeded  $6,500,000.  The  Dutchess  Company 
alone  shipped  15,500  tons  of  cloth,  valued  at  $5,600  000;  20,000  tons  of  coal,  of  value 
$80,000 ;  and  2,000,000  feet  of  lumber,  worth  $40,000. 

This  company  employs  1,000  hands. 

During  tne  year  1888  the  railroad  draw  was  opened  896  times,  and  the  other  drav, 
known  as  Drake's  draw,  was  opened  2,300  times  during  the  same  year.  The  traffle 
is  principally  carried  on  by  sloops,  schooners,  scows,  canaUboats,  and  tugs.  No  re^- 
lar  freightdor  passenger  line  is  now  running  to  points  on  the  river  or  to  New  York  City 
from  WappingeHs  Falls.  Formerly  there  was  a  line  to  New  York  City,  which  waa 
abandoned  on  account  of  the  difficulty  of  the  channel.  The  present  channel  is  qniCe 
narrow  in  places,  varying  from  20  feet  to  100  feet  between  the  6- foot  curves,  ami  tli« 
character  of  the  bottom  is  mostly  soft  mad.  The  rise  and  fall  of  the  tide  is  il9 
feet. 

A  channel  80  feet  wide  and  8  feet  deep  would  amply  accommodate  traffic.  Ta 
make  such  an  improvement  would  involve  the  removal  by  dredging  of  45,000  cnbie 
yards  of  material,  which,  at  a  cost  of  25  cents  per  yard,  would  be  $11,250,  anil  10  per 
cent,  for  contingencies  (pay  of  inspectors,  etc.),  would  make  an  aggregate  cost  of 
$13,000. 

Respectfully  submitted. 

Charlks  G.  Wkir, 

Lieut.  Col.  O.  L.  Qillespib,  Jaalateal  Engimeet, 

Corps  of  Engineers, 

*  Omitted;  printed  in  Honse  £x.  Doa  No.  25,  Fiily-flzat  Congren,  fint  seaaioa. 
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E    12. 

preliminary  examination  of  east.  river,  with  a  view  to  the 
removal  of  a  ledge  of  rocks  in  the  same,  from  the  foot  of 
broome  street  to  the  foot  of  twenty-third  street,  in  new 
york  city. 

Engineer  Office,  U.  S.  Army, 

New  YorJcj  N.  J.,  October  25,  1888. 

General  :  In  compliance  with  Department  letter  of  September  29, 
1888,  1  have  the  honor  to  submit  the  following  report  on  the  prelimi- 
nary examination  of  the  East  Kiver,  with  a  view  to  the  removal  of  a 
ledge  of  rocks  in  the  san^iB,  from  the  foot  of  Broome  street  to  the  foot 
of  Twenty-third  street,  in  New  York  City. 

The  westerly  side  of  the  channel  of  the  East  River  from  Broome 
street  to  Twenty-third  street,  New  York  City,  a  distance  of  about  IJ 
miles,  is  obstructed  in  many  places  with  reefs,  some  of  which  extend 
into  the  cliannel  as  much  as  1,000  feet  from  the  pier  line.  The  princi- 
pal one  of  these,  known  as  Shell  Reef  or  Tenth  Street  Reef,  has  a  depth 
of  only  7$  feet  on  its  crest.  It  is  not  known  to  what  extent  these  reefis 
consist  of  solid  rock,  some  of  them  being  largely  composed  of  bowlders 
bedded  in  clay. 

It  is  therefore  impossible  to  form  an  opinion  as  to  the  approximate 
cost  of  their  removal ;  it  would  undoubtedly  be  several  hundred  thou- 
sand dollars  and  might  run  into  the  millions. 

None  of  these  reefs  are  very  dangerous,  as  there  is  a  deep  channel 
more  than  1,000  feet  wide  to  the  eastward  of  them,  and  their  removal 
is  by  no  means  so  urgent  as  the  completion  of  the  work  already  begun 
for  the  improvement  of  East  River  and  Hell  Gate.  Nevertheless  they 
are  obstructions  to  navigation  such  as  should  not  be  permitted  to  re- 
main in  the  crowded  channels  of  New  York  Harbor.  They  should  be 
surveyed,  and  their  removal  to  such  depth  as  may  be  thought  neces- 
Bar3'  should  form  part  of  the  project  for  the  improvement  of  East  River 
and  Hell  Gate,  though  operations  should  not  actually  be  begun  on 
them  until  work  more  urgently  required  is  completed. 

It  is  unfortunate  that  the  upper  limit  of  the  survey  was  not  set  at 
Fiftieth  street  instead  of  Twenty-third  street,  as  there  are  more  danger- 
ous reefs  above  Thirty-third  street. 

The  East  River  from  Broome  street  to  Twenty-third  street  is  worthy 
of  improvement,  and  the  cost  of  the  survey  is  estimated  at  92,000. 
Very  respectfully,  your  obedient  servant, 

Geo.  McC.  Derby, 
Captain  of  Engineers^  in  temporary  charge. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineergj  U.  8.  A. 


survey  of  east  BIVEB,  with  a  view  TO  THE  REMOVAL  OP  A  LEDGE 

op  rooks  in  the  same,  from  the  foot  of  broome  street  to  the 
foot  of  twenty-third  street,  in  new  york  oity. 

Engineer  Office,  U.  8.  Army, 
Netv  Yorkj  N.  Y.,  January  24,  1890. 

General:  I  have  the  honor  to  submit  the  following  report  on  a 
Hurvey  of  the  East  River  near  the  foot  of  Bi'oome  street  to  the  foot  q€ 
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Twenty  tbird  Rtreet,  New  York  City,  made  to  comply  with  the  river  and 
harbor  act  of  Aagnst  11, 1888,  which  provides  for^  survey  of — 

The  Eacit  River  (New  York),  with  a. view  to  the  removal'of  a  ledge  of  rocks  in  the 
same,  from  the  foot  of  Broome  street  to  the  foot  of  Twenty-third -street,  in  Mew  York 
City.    ThJH  survey  to  be  made  notwithstanding  any  other  survey  heretofore  made. 

The  preliminary  report  on  this  survey  by  the  engineer  officer  in  local 
charge,  dated  October  25,  1888,  stated  that  the  river  between  the  limits 
defined  in  the  act  was  worthy  of  improvement,  and  the  survey  was  ac- 
cordingly authorized  to  be  made  by  Department  letter  dated  April 
1,  1889. 

The  survey  was  completed  in  September,  but  the  borings,  owing  to 
unavoidable  delays,  were  not  completed  till  December. 

The  river  and  harbor  act  of  August  6, 1886^)ontained  a  provision  for 
a  survey  of  a  portion  of  this  reef,  consisting  of  a  *^  ledge  of  rocks  mt- 
uated  between  500  and  600  feet  from  the  foot  of  Tenth  and  Eleventh 
streets,"  and  the  report  thereon  of  the  engineer  officer,  dated  January 
28,1887,  will  be  found  on  page  758  of  the  Annual  Report  of  the  Chief 
of  Engineers  for  1887.  The  Coast  Survey  charts  covering  the  alleged 
obstructions  were  stated  at  that  time  to  be  in  so  mnch  detail  that  a  new 
survey  was  not  recommended  until  provision  was  made  for  a  general 
survey  of  the  reefs  extending  from  BlackwelPs  Island  to  Seventh  street, 
New  York. 

Assuming  the  surroundings  on  the  Coast  Survey  charts  to  be  correct, 
the  cost  of  removing  the  reef  opposite  Tenth  street  to  the  grade  of  15 
feet  below  mean  low  water  was  estimated  at  $300,000,  and  to  the  grade 
of  20  feet,  $800,000.  The  cost  of  removal  of  the  material  was  assumed 
at  $10  per  cubic  yard. 

The  present  survey,  it  will  be  observed,  covers. the  entire  reef  from 
Grand  street  to  Twenty-third  street  The  reef  is  8,300  feet  long,  follow- 
ing the  shore  line,  and  its  maximum  width,  exterior  to  the  pier  line  op- 
posite Tenth  street,  is  1,100  feet.  The  average  width  of  the  reef  beyond 
the  pier  line,  between  the  extreme  limits  of  the  survey,  is  700  feet,  and 
the  average  depth  of  water  varies  only  slightly  from  18  feet,  mean  low 
water. 

The  material  of  the  bottom  is  composed  of  a  covering  of  sand,  gravel, 
and  bowlders  resting  upon  a  bed  of  clay,  through  which  solid  rock  pro- 
jects at  one  point,  forming  the  nucleus  of  a  hard  and  dangerous  shoal. 

The  highest  point  of  the  reef,  known  locally  as  ShellJieef,  lies  opiK)- 
site  Tenth  street,  and  its  crest,  which  has  a  least  depth  of  9  feet,  mean 
low  water,  over  a  very  small  area,  is  600  feet  east  of  the  pier  line  at  the 
foot  of  that  street. 

Shell  Beef,  within  the  15-foot  curve,  extends  north  and  south  900  feet, 
and  east  and  west  600  feet.  Its  western  edge  is  275  feet  distant  from 
the  pier  line  at  the  foot  of  Ninth  street,  from  which  it  is  sep.irat^d  by 
a  20  foot  channel  near  the  pier  line,  150  feet  wide,  approximately.  Its 
eastern  edge  is  1,250  feet  distant  from  the  pier  line  on  the  Brooklyn 
side,  over  which  for  a  distance  of  1,100  feet,  approximately,  estimated 
from  that  pier  line,  the  least  depth  exceeds  40  feet,  mean  low  water, 
the  maximum  depth  bengi  62  feet. 

Shell  Beef  divides  the  main  reef  into  two  nearly  equal  parts;  the 
part  lying  to  the  northward  is  deeper  than  the  part  lying  to  the  south- 
ward, and  the  material  of  the  bottom,  as  determined  by  the  borings,  is 
of  less  difficult  removal.  While  it  is  probable  that  Shell  Beef  itself  is 
composed  partl^^  of  solid  rock  and  partly  of  bowlders  and  gravel  rest- 
ing upon  hard  clay,  and  will  require  more  or  less  blasting  for  its  re- 
moval, it  is  fair  to  suppose  from  the  character  of  the  borings  that  the 
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bed  at  other  points,  north  and  soath,  on  the  reef  is  composed  of  less 
serions  material,  whose  removal  will  be  made  expensive  mainly  by  the 
violent  action  of  the  currents. 

The  distance  between  the  pier  lines  of  the  two  banks  of  the  East 
Eiver  at  Thirty-third  street  ferry  is  2,780  feet,  and  the  area  of  cross- 
section  103,485  square  feet;  at  Twenty-first  street  the  di^stance  is  2,330 
feet,  and  the  area  of  cross-section  82,736  square  feet;  at  Ninth  street  the 
distance  is  2,220  feet,  and  the  area  of  cross-section. 74,141  square  feet; 
at  Houston  street  the  distance  is  1,490  feet,  and  the  area  of  cross-sec- 
tion 48,351  square  feet;  at  Gorlear's  Hook  the  distance  is  1,600  feet,  and 
the  area  of  cross-section  78,265  square  feet;  at  Jackson  Square  the  dis- 
tance is  1,350  feet,  and  the  area  of  cross-section  51,337  square  feet;  and 
at  Peck  Slip,  not  shown  on  the  accompanying  chart,  the  distance  is 
1,310  feet,  and  the  area  of  cross-sectioi^  59,275  square  feet. 

The  foregoing  dimensions  call  attention  to  the  very  prominent  gorge 
which  exists  at  Houston  street,  formed  not  only  by  a  noticeable  shoal 
with  a  least  depth  of  17.7  feec  adjacent  to  the  north  bank,  but  also  by 
the  recession  of  both  banks,  east  and  west,  from  this  point. 

The  sudden  contraction  of  the  water-way  here  noted  must  necessarily 
be  the  cause  of  the  excessive  tidal  velocities,  which  have  been  observed 
to  be  about  4  nautical  miles  per  hour  through  the  Houston  street  cross- 
section.  But  as  both  banks  are  now  permanent,  and  as  the  area  of  tlie 
cross-section  at  this  gorge  is  only  about  two-thirds  of  that  at  Gorlear^s 
Hook  on  the  south,  or  at  Tenth  street  on  the  north,  no  other  relief  can 
be  given  to  existing  conditions  than  by  deepening  the  cross-section  near 
Houston  street,  artificially,  on  the  west  side.  The  effect  produced  by 
such  an  improvement  would  be  more  noticeable  in  the  more  uniform 
flow  of  the  water  than  in  the  reduction  of  the  velocities.  This  uniform- 
ity of  flow  would  be  still  further  encouraged  by  lowering  Shell  Reef  to 
the  plane  of  18  feet  below  mean  low  water,  and  it  is  thought  that  the 
latter  improvement  is  the  more  important  of  the  two. 

As  the  river  advances  westward  from  the  Sound,  the  axis  of  the  deep- 
water  channel  lies  on  the  west  or  New  York  City  side  of  Blackwell's 
Island,  and  follows  that  side  closely  till  it  reaches  Thirty-third  street, 
where  it  is  deflected  gradually  to  the  opposite  shore  at  Oreen  Point. 
From  this  latter  point  it  follows  the  Brooklyn  side  in  a  nearly  direct 
course  until  Gorleart  Hook  is  cleared.  West  of  Wallabont  Bay,  within 
which  the  navy-yard  is  located,  the  water-way  has,  as  far  us  the  sus- 
pension bridge,  a  uniform  width  of  1,310  feet,  and  a  cross-section  of 
55,000  feet,  approximately.  The  maximum  tidal  velocity  throughout 
the  reach  last  considered  has  never  been  observed  to  exceed  3.5  nautical 
miles  per  hour. 

From  the  foregoing  it  .is  estimated  that  while  the  reef  on  the  west 
side  of  the  river,  east  of  Grand  street,  is  an  obstruction  to  the  naviga- 
tion of  the  river,  by  reason  principally  of  the  shoal  depths  over  Shell 
Beef,  the  cross-section  of  the  river  at  any  point  on  the  reef  is  in  a  ver.^ 
slight  degree  only  diminished  by  the  reef,  so  far  as  navigation  is  af- 
fected. 

The  most  serious  feature  of  the  whole  reef  is  the  mass  of  hard  material 
above  the  plane  of  18  feet,  mean  low  water,  composing  Shell  Keef,  which 
projects  prominently  into  the  deep-water  channel  opposite  Tenth  street 
If  this  salient  of  the  reef  were  removed  down  to  18  feet  below  mean  low 
water,  the  main  reef  would  lose  many  of  its  terrors,  and  the  navigation 
of  the  channel  near  the  wharves  on  the  New  York  side  would  be  greatly 
facilitated. 
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An  inspection  of  the  chart*  shows  that  the  natural  channel  is  on  the 
east  bank,  and  it  is  the  one  which  commerce  will  always  follow  when 
the  weather  is  clear  and  the  land-marks  are  visible.  But  in  thick 
weather,  when  the  shores  are  invisible,  it  is  an  easy  matler  for  a  vessel 
or  steamer  to  lose  her  sailing  conrse  and  to  run  into  the  dangeroos 
shoal  water  formed  by  Shell  Reef. 

The  history  of  the  navigation  of  the  river  records  the  stranding  ot 
many  vessels  upon  different  parts  of  the  reef. 

The  Sound  steamer  Pilgrim  struck  a  rock  of  the  reef  opposite  Nine- 
teenth street  in  May,  1884,  and  received  serious  damage.  The  offend- 
ing rock,  known  from  that  time  as  **  Pilgrim  Rock,''  was  removed  to  a 
depth  of  24  feet  by  the  United  States  steamdrill  scow  in  1884.  (Annual 
Report  of  the  Chief  of  Engineers  for  1885,  page  733.) 

Near  the  site  of  this  rock,  andt  closer  in  shore,  there  is  another  dan- 
gerous rock  of  small  size,  not  previously  mentioned,  with  only  16.7  feet 
depth  of  water  over  it  at  mean  low  water. 

The  following  table  gives  the  quantities  of  material  to  be  removed, 
and  the  estimated  cost,  for  deepening  the  shoal  for  giving  navigable 
depths  over  the  reef  varying  from  12  feet  to  26  feet,  viz : 


• 

Depth. 

Cabic  yarda 

mad,  saud, 

gravel,  clay, 

and  bowlders, 

atfl. 

Cnbio  yards 
rock,  at  $30. 

oosL 

12  feet 

6,779 
31.399 
36,348 
140,  226 
334.392 
646;  796 
923,828 

16. 779 
31  391 

15  fvet  on  Shell  Reef 

15  feet  on  eniire  shoal .....^.•.... 

36  348 

18  fi^et , 

4.250 
23.185 

103,983 

267  9M 

21  feet 

1,0S9,M2 
2, 594,  S76 

24  feet  

26  feet 

4. 012, 718 

No  project  which  contemplate  securing  a  less  depth  than  18  feet, 
mean  low  water,  is  worthy  of  consideration.  The  estimated  cost  for 
securing  that  depth  is  $267,996.  To  give  an  additional  depth  of  3  feet 
the  estimate  is  increased  to  $l,029,94:i. 

Commerce  would  be  satisfied  tor  many  years  to  come,  I  think,  with 
a  full  depth  of  18  feet,  mean  low  water,  and  the  project  for  saelr  an  im- 
provement is  submitted  with  my  recommendation,  viz : 

Removing  140,226  oubio  yards  mud,  sand,  gravel,  olay,  and  bowlders,  at  $1 

per  cubic  yard $140,  S26 

Removing  4,259  cubic  yards  rock,  at  $30  per  cubic  yard 127, 770 

267.996 

The  points  where  improvement  under  this  project  would  take  place 
are  located  on  the  reef  from  Delancey  street  to  Houston  street,  and  ftrom 
Eighth  street  to  Seventeenth  street. 

East  River  is  in  the  collection  district  of  New  York.  The  nearest 
fort  is  oil  Governor's  Island  and  the  nearest  light-house  is  apou  the 
eastern  end  of  BlackwelPs  Island. 

The  amount  of  revenue  collected  at  the  port  of  New  York  for  the 
year  ending  June  30, 1889,  was  $147,094,618.45. 

The  amount  Cf  commerce  which  will  be  benefited  by  the  improve- 
ment consi<lered  in  this  report  can  not  be  accurately  estimated,  but  it 

*  Omitted;  printed  in  House  £x.  Doc.  No.  169,,  Fifty-firat  Congress^  first  session. 
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is  certainly  threefoorths  of  all  which  may  be  accredited  to  the  port  of 
New  York, 

I  respectfully  invite  attention  to  the  accompanying  report  of  Mr. 
George  W.  Kuehnle,  assistant  engineer,  under  whose  personal  direction 
the  survey  was  made. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Lieut,  CoL  of  Engineen. 
Brig.  Gen.  Thomas  L.  Gaset, 

Chief  of  UngineerSj  U.  8.  A. 


report  of  mr.  q,  w.  kubuxlb.  assistant  enginker. 

Enginkkr  Office,  U.  8.  Armt, 

New  Tork^  N,  F.,  January  15,  1890. 

Sir  :  I  have  the  honor  to  Bubmit  the  following  report  on  the  survey  of  "  the  East 
Biver,  with  a  view  of  the  removal  of  a  ledge  of  rooks  io  the  same,  from  the  foot  of 
Broome  street,  to  the  foot  of  Twenty- third  street,  in  New  York  City;''  made  in  couipli- 
•ftuce  with  the  requirements  of  river  and  harbor  act  uf  August  11,  lo88. 

This  shoal  extends  into  the  East  Uiver  from  the  Now  York  shore  from  Broome  street 
to  Twenty-third  street,  a  distance  of  8,300  feet,  its  maximum  width  being  1.100  feet 
(opposite  Tenth  street).  The  least  depth  on  the  most  prominent  portion  of  tlie  shoal 
is  9  feet,  mean  low  water,  and  this  depth  occurs  opposite  Tenth  street  and  about  750 
feet  from  the  pier-head  line. 

The  effect  of  the  shoal  is  to  reduce  the  ayailable  navigable  channel  for  deep-dranght 
vessels  to  1,000  feet,  and  its  crest  being  in  the  center  of  the  channel  makes  it  a  con- 
<«taut  menace  to  navigation,  especially  during  foggy  weather. 

The  survey  was  mAe  by  the  hydrographic  party  in  charge  of  Mr.  J.  Johnstone, 
beginning  July  22,  and  completed  September  27,  18H9,  with  the  exception  of  the  bor- 
ings, which  were  taken  at  intervals  during  October,  November,  and  December,  at 
such  times  as  the  services  of  the  party  were  not  needed  elsewhere.  A  careful  base 
line  was  measured  and  a  system  of  triaugulatiou  carried  across  the  river  to  detor- 
mine  accurately  the  necessary  points  for  locating  the  soundings.  The  soundings 
were  taken  on  ranges  at  right  angles  to  the  piers  and  about  100  feet  apart,  the  dis- 
tance between  soundings  on  each  range  being  approximately  50  feet;  they  were  all 
taken  with  a  graduated  pole  and  each  sounding  was  located  by  means  of  instru- 
ments on  two  tr^angnlation  stations. 

On  account  of  the  strong  currents,  which  a  row-boat  could  not  stem,  it  was  not 
practicable  to  sound  except  during  slackwater,  and  the  progress  of  the  survey  was 
tiecessarily  slow,  as  but  firom  ninety  to  one  hundred  and  fifty  soundings  could  be 
taken  per  day,  varying  with  the  duration  of  the  slack  water. 

The  piers  on  both  sides  of  the  river  were  accurately  located  by  intersections  from 
triangulation  points. 

The  borings  were  taken  by  means  of  the  *' little  scow''  belonging  to  the  Hell  Gate 
plant.  This  scow,  being  moored  by  four  anchors  in  the  river,  was  placed  in  the  de- 
sired position,  a  graduated  pipe  2  inches  in  diameter  was  connected  with  the  force 
pump  by  a  ruub'er  hose  aud  lowered  vertically  until  the  end  rested  on  the  bottom, 
when  a  stream  of  water  under  a  high  pressure  was  forced  through  it,  thus  boring  a 
"way  for  the  pipe,  which  was  gradually  lowered  as  the  material  was  removed,  until 
it  was  stopped  by  rock  bowlden  or  material  too  hard  for  the  jet  to  penetrate.  In 
this  way  borings  were  made  through  2  feet  of  clay,  and  while  it  was  not  possible  to 
obtain  samples  of  the  material,  the  jet  certainly  defined  the  depth  above  which  no 
bed-rock  exists.  The  rapidity  with  which  the  pipe  went  down  enabled  the  sounder 
to  judge  in  a  measure  whether  the  material  was  soft  or  hard,  and  often  it  was  possi- 
ble to  determine  from  the  sound  when  the  pipe  was  m  gravel. 

All  borings  and  soundings  were  reduced  to  the  plane  of  mean  low  water  as  estab- 
lished by  tne  U.  S.  Coast  Survey  at  Grovernor*s  Island,  and  transferred  by  simulta- 
neous observations  to  Seventeenth  street  and  East  River,  where  a  bench-mark  was 
established  in  1873.  Detailed  soundings  were  taken  off  Tenth  Street  and  Seventeenth 
street  to  enable  close  computations  to  bo  made. 

The  soundings  and  notes  were  plotted  on  a  scale  of  1-2500  by  the  party  in  the  field 
during  the  intervals  between  slack  waters  aud  when  the  water  prevented  outside 
/work.  A  reduction  of  the  map,  showing  the  curves  and  characteristic  soundings,  as 
well  as  a  few  of  the  borings,  has  been  made. 
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The  sboal,  as  developed  by  the  borings,  consists  of  mnd,  sand,  and  olay,  fltroagb 
\¥hioh  are  scattered  large  bowlders.  There  is  no  indication  of  solid  rook,  except  op- 
posite Ninth  and  Eleventh  streets,  and  even  there  it  is  not  certain  that  the  Jet  wm 
not  stopped  by  bowlders  rather  than  bed-rock.  ^In  the  compntation  this  was 
atMiiraed  as  be<i-rock,  and  it  is  estimated  accordingly.)  From  Thirteenth  street  to 
Twenty-third  street  the  material  seems  to  be  more  uniformly  mad  and  sand,  and 
there  was  no  dif9ou1ty  in  forcing  the  jet  down  to  30  feet,  mean  low  water.  The  ma- 
terial will  be  difflcnlt  to  remove,  owing  to  the  swifb  cnrrents  and  to  the  nnoertainty 
as  to  when  a  bowlder  will  be  found  that  wiU  break  the  dippej  or  backet. 

The  Dock  Department  of  New  York  City  dredged  a  15-foot  channel  in  front  of  the 
piers  at  Houston  and  Stanton  streets,  and  had  considerable  trouble  in  finding  a 
dredge  capable  ofdoing  the  work  with  a  fair  rate  of  progress. 

The  following  is  a  table  showing  the  quantities  reqaired  to  be  removed  to  make  the 
various  depths  over  the  shoal  outside  of  the  established  pier-head  line,  and  the  esti- 
mated cost  thereof: 


Depth. 


12  feet 

15  feet  on  shell  reef  . . 
15  foet  on  entire  ahoal 

ISfeet 

21  foet 

24f««t 

26  feet  


CnUo  yards 

mud  sand, 

gravel,  clay, 

and  bowlders, 

at  II. 


6,77» 
81.399 
36,348 
140.226 
38i,392 
646,796 
923,828 


Cable  yard* 
rocka,  at  $30. 


4.250 

23,185 

64,920 

103,903 


Bstimalcd 


05,771 

31, 3N 

86.318 

96T,9W 

1,021, 943 

2,504,576 

4, 012;  718 


No  allowance  has  been  included  for  increase  in  bulk  or  overdepth,  as  it  is  believed 
that  after  the  work  is  started  much  of  the  material  will  be  carried  away  by  the  swift 
currents. 

Very  respectfully,  your  obedient  servant, 

O.  W.  KUKHNLB, 

Col.  O.  L.  GiLTJSspiB,  AtsUtani  Engineer. 

Corps  of  Jingineere,  U.  3,  A. 


E13. 

ESTABLISHMENT  OP  HARBOR  LINES  IN  THE  HUDSON  RIVER  FROM  TROY 

TO  COXSACKIE,  NEW  YORK. 

Albany,  K  Y.,  September  13, 1889. 

Dear  Sir  :  We  respectfully  call  your  attention  to  the  fact  that  the 
river  channel  at  Colville's  Follow,  just  below  Tix)y,  is  becoming  so  con- 
tracted by  the  depositing  of  sand  and  other  materials  that  it  is  almost 
impossible  for  two  tows  to  pass  each  other  without  risk  of  doing  dam- 
age. The  Troy  and  Albany  Iron  and  Steel  Company  are,  to  the  great- 
est extent,  causing  this  serious  and  dangerous  obstruction  to  navigatioQ 
by  throwing  in  the  waste  and  ashes  from  their  furnaces,  and  the  State 
authorities  have  been  depositing  sand  in  the  same  vicinity,  which  tiie 
tide  has  carried  to  the  same  place. 

We  urgently  appeal  to  you  for  a  remedy,  and  trust  the  matter  will 
receive  your  immediate  and  proper  attention. 
Yoam  respectfully, 

Harbor  No.  7,  A.  B.  S.  P. 
James  H.  Doijin, 

Oleri. 
Hon.  William  Windom, 
Secretary  of  the  Treasury. 
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[Slnt  iDdonemeDt.)  , 

TsEAsuBY  Department, 
Bureau  of  Navigation, 

September  18, 1889. 

Bespectfolly  referred  to  the  Chief  Clerk  of  the  War  Department. 

F.  B.  Sanders, 
Acting  Commissioner* 

[Third  indoraement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
September  20, 1889. 

Bespectfally  referred  to  Lieatenant  Colonel  G.  L.  Gillespie,  Corps  of 
Engineers,  for  report. 
To  be  returned. 

H.  M.  Adams, 
Major  J  Corps  of  Engineersj  In  charge. 

9 

[Fonrth  indorsement.] 

Engineer  Office,  U.  S.  Army, 

New  York,  October  2G,  1889. 

Bespectfally  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 
A  separate  reiK>rt  has  been  submitted  to  the  Department  this  date. 

G.  L.  Gillespie, 
Lieut.  Col.  of  Engineers. 

[Fifth  indorsement.  1 

Office  Chief  of  Engineers, 

U.  8.  Army, 
October  30,  1889. 

Besx>ectfally  returned  to  the  Secretary  of  War. 

The  Albany  Board  State  Pilots  complain  of  contraction  of  Hudson 
Biver  by  deposits  of  sand,  ashes,  etc. 

This  paper  was  referred  to  Lieut.  Col.  G.  L.  Gillespie,  Corps  of  En- 
gineers, the  ofBicer  in  charge  of  the  improvement  of  the  Hudson  Kiver, 
whose  report  is  herewith,  to  which  attention  is  invited.     * 

Jt  is  recommended  that  the  Board  on  harbor-lines  in  New  York 
harbor  and  adjacent  waters,  constituted  by  authority  of  the  Secretary 
of  War  in  January  last,  be  directed  to  take  into  consideration  and  re- 
port on  the  establishment  of  harbor-lines  in  the  Hudson  liiver,  beyond 
which  no  deposits  shall  be  made,  from  Troy  to  Coxsackie,  N.  Y.,  in 
accordance  with  tlie  provisions  of  section  12  of  the  river  and  harbor 
act  of  August  11, 1888. 

Thos.  Lincoln  Casey, 

Brig.  Oen.j  Chief  of  thngineers. 

[Sixth  indorsement.] 

Wae  Department, 

November  1,  1889. 

Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War. 

John  Tweedalb, 

Chief  Clerk. 


rr  r* 
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ISoTenth  indoraementj 

Office  Chief  of  Enginbebs. 

.     U.    S.    ARMY. 

November  2, 1889. 

Respectfnlly  referred  to  Col.  H.  L.  Abbot,  Corps  of  Engineers,  and 
his  attention  invited  to  the  fifth  and  sixth  indorsements. 

Thos.  Lincoln  Casky, 

Brig,  Oen.j  Chief  of  Engineen, 

[Bighth  indoraemeotY 

New  York  Harbor- Line  Board, 

Ariviy  Building, 
New  York  City,  December  18,  1889. 

-  Respectfully  referred  to  Lieut.  Col.G.  L.  Gillespie,  Corps  of  Engrineers, 
with  request  that  he  furnish  this  Board  with  his  views  as  to  the  harbor- 
lines  necessary  for  the  locality  indicated  in  these  papers. 
For  the  Board. 

Henry  L.  Abbot, 
Colonel  of  Engineers^  Bvt  Brig.  Oen.^  U.  S.  A., 

Fresident  of  the  Board, 

*  [Kiutb  indonoment.] 

Engineer  Office,  U.  S.  Army« 

New  YorJc^  February  18, 1890. 

Respectfully  returned  to  Col.  H.  L.  Abbot,  president  of  the  New  York 
Harbor  Line  Board. 

The  lines  *'  necessary  for  the  locality  indicated  in  these  papers,"  in  my 
Jtidgiueut,  should  follow  closely  the  outer  laces  of  the  \^orks  of  improve- 
ment constructed  by  the  United  States  for  dehiiiug  and  maintaining  the 
navigable  channels  of  the  Hudson  River  from  Troy  to  New  Baltimore. 
The  lines,  delineated  upon  tive  sheets  of  the  latest  survey  of  the  river, 
will  be  laid  before  the  Board  for  its  consideration  at  the  meeting  ap- 
l)ointed  for  to-day. 

Q.  L.  Gillespie, 
LieuU  Col.  of  Engineen. 

[Tentk  indoraement. ) 

New  York  Harbor-Line  Board, 

New  York  City,  March  21,  1890. 

Respectfully  returned  inviting  attention  to  the  report  of  the  New  York 
Harbor-Line  Board  to  the  Chief  of  Engineers,  dated  March  18,  1890,  re- 
commending harbor  lines  for  the  Hudson  River  from  the  State  dam  at 
Troy  to  New  Baltimore,  N.  Y. 

Henry  L.  Abbot, 
Colonel  of  Engineers^  Bvt.  Brig.  6en.^  U.  8.  A., 

President  of  the  Board. 


REPORT   OF  lieutenant-colonel  G.  L.  GILLESPIE,  CORPS   OF  ENGI- 
NEERS. 

Engineer  Office,  U.  S.  Army, 

Neic  York,  October  26,  1889. 

General  :  I  have  the  honor  to  send,  herewith  inclosed,  copy  of  a  re- 
port by  Mr.  Charles  G.  Weir,  assistant  engineer,  gn  the  (subject  of  oW 
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stnictioDs  to  the  navigation  of  the  Hndson  Kiver  in  the  vicinity  of  Troy, 
N.  Y.,  by  the  Troy  and  Albany  Iron  and  Steel  Coinpany,  which  I  was 
directed  to  report  npon  by  third  indorsement,  Office  Cfhief  of  Engineers, 
September  20, 1889,  on  letter  addressed  to  the  Secretary  of  the  Treasury 
by  Albany  Board  State  Pilots,  nnder  date  September  13, 1889. 

The  encroachments  from  the  left  bank  upon  the  channel  of  the  river, 
opposite  Breaker'H  Island,  have  been  in  progress.for  many  years,  but  I 
have  not  been  able  to  find  that  any  river-lines  for  restraining  encroach- 
ments were  ever  adopted  by  the  State.  The  office  maps  show  a  certain 
pier-linB  which  it  is  said  was  located  by  Mr.  Talcott,  assistant  engineer, 
to  comply  with  the  requirements  of  a  Harbor- Line  Board  formed  in  1877, 
and  of  which  General  Newton  was  a  member.  I  can  not  find  upon  the 
files  any  authority  for  the  organization  of  said  Board,  and  General  New- 
ton does  not  remember  to  have  been  a  member  of  such  a  Board,  nor  to 
have  made  a  report.  It  is  probable  that  it  was  the  Board  composed  of 
Chief  of  Engineers,  Sui)erintendent  Coast  Survey,  and  Lieutenant-Col- 
onel Newton,  Corps  of  Engineers,  convened  by  Special  Order  101,  War 
Department,  Adjutant-General's  Office,  April  30, 18/2,  for  examination 
and  report  upon  the  harbor-lines  for  Long  Island  and  Staten  Island, 
New  York  Harbor,  and  which  was  not  discontinued  until  1878  or  1879, 
and  that  General  Newton,  as  one  of  the  members,  asked  the  Board  to 
consider  the  river-lines  at  Troy,  New  York. 

The  office  records  contain  reports  of  the  Board  on  New  York  Harbor 
Lines,  but  none  on  Hudson  Biver. 

Mr.  R,  H.  Talcott,  assistant  engineer,  in  a  report  to  Lieutenant-Col- 
onel McFarland,  dated  June  18,  1885,  invites  attention  to  the  encroach- 
ments now  complained  of  at  Troy,  N.  Y.,  and  states  that  the  dump  was 
then  50  feet  outside  the  limit  of  the  grant  of  land  under  water  to  Mr. 
Erastns  Corning,  at  that  point  (Annual  Beport,  Chief  of  Engineers, 
1885,  page  696). 

The  riparian  owners  along  the  left  bank  opposite  Breaker's  Island 
should  be  prohibited  from  encroaching  any  more  upon  channel-way  by 
the  deposit  of  light  material  upon  the  banks,  and  should  be  required 
to  l)uild  substantial  and  permanent  bulkheads  to  hold  and  retain  the 
material  already  dumped  there.  The  lines  for  the  bulkheads  should  be 
established  by  this  office  or  by  the  Harbor- Line  Board  for  New  York 
Harbor,  constituted  by  Special  Orders  47,  Headquarters  Corps  of  En- 
gineers, October  5, 1888,  to  comply  with  section  12,  river  and  harbor 
act,  August  11, 1888. 

In  fact,  the  navigable  waters  of  the  upper  Hudson  Kiver  from  New 
Baltimore  to  Troy,  N.  Y.,  are  being  so  materially  threatened  by  ill- 
advised  de})osits  of  material  dredged  from  various  bars  in  the  river, 
under  the  authority  of  the  State,  that  it  is  highly  important  and  neces- 
sary that  the  United  States  should  intervene  and  establish  dock  lines, 
beyond  which  no  deposits  shall  be  made,  all  the  way  from  Troy  to  Cox- 
sackie,  N.  Y. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Lieut.  OoU  of  Sngineer^* 

Brig.  Gen.  Thomas  L.  Caset, 

Chief  of  Engineered  U.  8.  A, 

SNG  90 — ia 
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RBPOBT  OF  MR.  CHARLES  G.  WEIR,  A8BI8TAKT  XICaiSSEH. 

Jitw  York  Cmr, 

October  2S,  1dm. 

Colonel  :  I  have  the  honor  to  snbmit  the  following  report  on  the  contraction  of  tht 
channel  of  the  Hadson  Biver,  at  Coville's  Folly,  below  the  Beaaemer  Steel  Woiki 
near  Troy,  N.  Y. 

lu  accordance  with  yonr  letter  of  instruction  dated  September  21,  1889, 1  have 
made  an  examination  of  the  ground  covered  by  the  complaint  of  the  Albany  piloto 
to  the  honorable  the  Secretary  of  the  Treasury,  and  beg  leave  to  hand  yon  herewith 
a  tracing  with  present  channel  and  shore  lines,  as  also  the  channel  of  1877  and  shors 
lines  of  1877  and  1881,  showing  the  encroachments.  For  a  distance  of  3.000  feet  along 
the  east  hank  of  the  Hudson,  the  Troy  Iron  and  Steel  Company  have  ueen  dumping 
the  refuse  material  (slaff  and  cinders)  from  their  furnaces  for  the  past  thirteen  yean 
aud  have  narrowed  up  the  river  along  this  distance  from  bO  to  150  feet.  There  being 
quite  a  deflection  in  the  course  of  the  river  at  this  point,  the  current  and  ice  in  the 
spring  freshets  cnt  into  and  carry  away  groat  quantities  of  this  material,  which  finds 
its  way  into  the  channel  below,  no  retaining  wall  or  bulkhead  ever  havins  beea 
built  to  confine  it.  In  1877  a  bulkhead  line  was  projected  by  a  special  board  and  a 
Hue  located  by  the  assistant  engineers  making  the  onlkhead  line  at  this  place.  These 
lines  do  not  quite  agr«e^  as  shown  on  the  tracing  by  the  red  and  blue  lines.  Material, 
however,  has  been  filled  in,  in  places  20  feet  beyond  the  bnlkhead  aa  laid  ont.  I  have 
learned  also  that  in  1887  the  IState  dumped  most  of  the  material  removed  from  the 
Washington  bar  along  the  east  shore  between  the  Bessemer  Dock  and  the  north  end 
of  the  steel  company's  dump.  There  is  very  little  evidence,  however,  of  any  change 
in  the  immediate  chaunel  since  1877  as  shown  by  the  traciuff,  the  least  width  of 
channel  at  present  being  270  feet  between  the  (i-fout  curves  and  100  foet  between  the 
9-foot  curves.  In^ conclusion,  however,  great  Quantities  of  the  material  of  the  steel 
company's  dump  are  being  continually  washed  away  and  deposited  in  the  channel 
somewhere  below  the  limits  of  contraction  by  encroachment,  and  the  company  should 
be  compelled  to  build  a  bulkhead  or  retainid^  wall  to  confine  the  material  already 
deposited  by  then*. 

Kespectfully  submitted. 

Charles  6.  Wsnt, 
A9n$iant  Engimtet* 

Lieut.  Col.  G.  L.  Gillespie, 

Corps  of  Engineort,  U,  8  A, 


HABBOB-LINES  IN  HUDSON  BIYEB  FBOM  TBOY  TO  NEW  BALTIMOBBy . 

NEW  YOBK. 

HABBOB-LiNE  BOABDy 

New  York  City^  Mardi  18,  189a 

Genebal  :  The  Harbor-Line  Board  for  New  York  Harbor  and  its  ad- 
jacent waters,  constitated  by  Special  Orders  Ko.  49,  Headquarters  Corps 
of  Engineers,  October  5, 1888,  to  comply  with  section  12  of  the  riFer 
and  harbor  act  of  August  11, 1888,  has  the  honor  to  recommend  for  the 
approval  of  the  Secretary  of  War  certain  harbor-lines,  delineated  npon 
five  sheets,  showing  the  river  from  State  Dam  at  Troy,  N.  Y.,  to  New 
Baltimore,  N.  Y.,  <^  beyond  which  no  piers  or  wharves  shall  be  extended 
or  deposits  made,  except  under  such  regulations  as  may  be  prescribed 
from  time  to  time  by  him  (Secretary  of  War)." 

This  duty  was  confided  to  the  Board  by  instructions  from  the  Secre- 
tary of  War  contained  in  indorsement  6,  dated  November  1, 1880,  npon 
a  communication  addressed  September  13, 1889,  by  the  Albany  State 
Board  of  Pilots  to  the  Secretary  of  the  Treasury,  referring  to  certain 
alleged  obstructions  to  the  Hudson  Kiver  between  Troy,  N.  Y.,  and 
Albany,  N.  Y.,  caused  by  illegal  dumpings  made  by  the  Troy  and  Albany 
Iron  and  Steel  Company  and  others  at,  or  in  the  vicinity  of,  Colville^s 
Bar,  Breaker's  Island. 

In  recommending  these  lines  the  Board  has  adopted  the  priooiple 
that  they  should  follow  closely  the  outer  or  chanael  faces  of  the  w Qf iM 
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of  improvement  constracted  by  the  United  States  for  defining  and 
maintaining  the  navigable  channels  improved,  or  projected  for  im- 
provement, between  Troy,  N.  Y.,  and  New  Baltimore,  N.  Y. 

The  Government  works  are  longitudinal  dikes  of  stone  and  timber, 
used  singly  or  combined,  and  form  either  revetments  for  the  natural 
shore  line  or  artificial  banks  for  the  river  wherever  the  natural  direc- 
tion of  the  channels  has  been  changed. 

The  width  of  the  improved  channel  embraced  between  the  dikes  is 
500  feet  at  Troy,  800  feet  at  Albany,  and  1,200  feet  at  New  Baltimore. 
The  depth  at  mean  low  water  is  9  to  10  feet,  approximately. 

The  river  throughout  Che  reach  considered  is  filled  with  islands  which 
caused  originally  a  division  of  the  stream  into  numerous  shoal  water- 
ways, none  of  which  afforded  to  Troy  a  navigable  depth  exceeding  6 
feet,  mean  low  water. 

The  dikes  which  give  direction  to,  and  form  the  bauks  of,  the  im- 
proved channels  are  at  a  few  points  located  at  a  distance  of  3,500  feet 
from  the  adjacent  natural  shore,  but  the  average  distance  does  not  ex- 
ceed 1,500  feet 

Heretofore  the  river-bed  has  been  improperly  used  as  a  dumping- 
ground  for  material  dredged  from  the  bars.  The  State  laws  in  this 
regard  are  sufficient  to  prevent  illegal  dumpings  in  the  channels,  but 
for  reasons  unknown  to  the  Board  they  have  not  been  enforced.  In 
future  all  material  taken  from  the  river  should  be  placed  behind  the 
recommended  lines,  protected  from  the  currents  of  the  river  by  exist- 
ing dikes  or  by  dikes  which  may  be  built  to  give  such  protection  where 
no  dikes  now  exist. 

The  lines  which  are  recommended  in  this  report  for  the  approval  of 
the  Secretary  of  War  are  laid  out«  where  i>ossible,  by  offsets  from  the 
base  lines  established  and  used  by  the  New  York  State  Survey  of  1887, 
and  aredesoribed  in  detail  in  a  separate  paper  which,  with  five  illustra- 
tive sheets,  forms  an  inclosure  to  this  report. 

Very  respectfully,  your  obedient  servants, 

Henry  L.  Abbot, 

OoUmel  of  Engineers  J 
Bvt.  Brig,  Oen,,  U,  8.  A. 
Wm.  p.  Oraighill, 

Colonel  of  Engineers. 

O.  B.  COMSTOOK, 

Colonel  of  Engineers^ 

Bvt.  Brig.  Oen.,  U.  8.  A. 
G.  L.  Gillespie, 
Lieutenant- Colonel  of  Engineers. 
Brig.  Qen.  Thomas  L.  Oabet, 

Chief  of  Engineers,  U.  8.  A. 

f  First  indonemeDt.] 

Offioe  Chief  op  Engineers, 

U*  S.  Army, 
March  22,  1890. 

Respectfully  submitted  to  the  Secretary  of  War. 

The  Harbor-Line  Board  for  Kew  York  Harbor  and  its  adjacent  waters, 
constituted  by  Special  Orders  No.  49,  Headquarters  Corps  of  Engineers, 
October  6, 1888,  recommends  for  the  approval  of  the  Secretary  of  War 
oerttdn  harbor-lines  in  the  Hudson  Biver  between  Troy  and  New  Balti* 
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more,  described  in  accompanying  paper  and  delineated  npon  indofied 
(Ave)  tracings. 

It  is  recommended  that  the  lines  selected  be  approved,  and  that  the 
Secretary  place  his  approval  apon  the  report  and  upon  each  of  the 
tracings  submitted. 

Thos..  Lincoln  Oasey, 

Brig.  Oen.^  Chief  of  EngineerB. 

(8600Bd  indOIMIBflllt*] 

WiL$  Department, 

March  25, 1890. 

Approved. 

Bedfiku)  Prootor^^ 

Secretarff  of  War. 


DESCRIFnON  OF  THE  HARBOR-LINKS  FOR  THE  HUDSON  RIVER  FROM  THE  STATE 
DAM  AT  TROT,  NEW  YORK,  TO  NEW  BALTIMORE,  NEW  TORE,  ADOPTED  BT  THE 
HARBOR-LINE  BOARD  FOR  NEW  YORK  HARBOR  AT  ITS  8ESSION  HELD  IN  THE  CITT 
OF  NEW  YORK  FEBRUARY  18.  1890,  AND  SUBMITTED  TO  THE  SECRETARY  OF  WAR 
FOR  APPROVAL  MARCH  18,  1890. 

• 

The  lineB  are  laid  out  upon  United  States  Engineer  maps  of  the  riverprepared  irom 
the  enrreys  of  1884,  extending  from  Troy  to  New  Baltimore,  N.  Y.,  ana  all  the  meaa- 
nrements  given  in  the  following  description  are  scaled  from  the  maps. 

1.  East  Bftnk  from  Troy  to  New  Baltimore. 
'    2.  West  Bank  from  Troy  to  New  Baltimore. 

1.    EAST  BANK,  TROY  TO  NEW  BALTIMORE. 

Beginning  at  a  point  on  the  east  side  of  the  Hudson  River  where  the  present  dock 
line  incersects  the  south  face  of  the  wall  of  the  sloop*lock  at  the  State  Dam;  thence 
on  a  straight  line  southerly  145  feet  alon^^  the  present  dock  line  to  a-point  where  the 
center  line  of  Middlehurg  street  produced  intersects  the  present  dock  line,  which  line  is 
distant  from  the  west  line  of  River  street  (which  is  the  west  side  of  the  basin)  170  feet, 
measured  on  the  center  line  of  Middiebnig  street ;  thence  in  a  straight  line  eontherly 
1,405  feet  to  a  point  on  the  shore,  which  referred  to  a  point  at  the  northwest  comer  of 
Jay  and  River  streets,  is  187  feet  westerly  along  the  north  building  line  of  Jay  street 
and  68  feet  northerly  on  aline  parallel  to  the  west  side  of  River  street ;  thence  508  feet 
a  straight  line  southerly  to  a  point  on  the  center  line  of  Van  der  Heyden  street,  125  feet 
west  ox  the  building  line  of  River  street ;  thence  in  a  straight  line  southerly  150  feet  to 
a  point  on  the  present  dock  line  117  feet  distant  from  the  west  building  line  of  River 
street,  measured  perpendicular  thereto ;  thence  in  a  straight  line  southerly  240  feet 
to  a  point  where  the  north  building  line  of  Hoosick  sfsnet  intersects  the  present  dock 
line,  being  1:{8  feet  from  the  west  building  line  of  River  street,  and  thence  in  a  straight 
line  southerly  on  the  same  line  produced  560  feet  to  a  point  on  the  present  dock  line; 
thence  130  feet  along  the  present  dock  line  to  the  intersection  of  the  center  line  of 
Button  street  and  the  present  dock  line,  which  point  is  95  feet  distant  from  the  west 
line  of  River  street,  measured  along  said  center  line  of  Button  street ;  thence  by  a 
curve  to  the  right,  whose  radios  is  1,980  feet,  a  distance  of  1,255  feet,  measured  by 
chords  of  100  feet  to  a  point  on  the  center  line  of  Federal  street,  just  south,  of  the 
Delaware  and  Bndson  Railroad  and  where  that  center  line  intersects  the  present  dock 
line  252  feet  from  the  west  line  of  River  street ;  thence  southwesterly  by  a  straight 
line  for  a  distance  of  365  feet  to  a  point  on  the  center  line  of  Grand  street  where  said 
line  intersects  the  present  dock  line  102  feet,  from  the  west  line  of  Front  street,  south 
of  Grand  street;  thence  southwesterly  on  a  straight  line  for  a  distance  of  1,028  feet, 
to  where  the  center  line  of  Broadway  intersects  tne  present  dock  Hue,  being  distant 
firom  the  west  line  of  River  street  222  feet  along  the  center  line  of  said  Broadway ; 
thence  by  a  straight  line  southwesterly  a  distance  of  400  feet  to  a  point  in  the  present 
dock  line  57  feet  from  the  west  line  of  >*ront  street,  on  a  line  pexpendioular  tneieto; 
thence  southwesterly  200  feet  along  the  present  dock  line,  and  thence  along  the  present 
dock  line  173  feet,  to  where  the  center  line  of  State  street  intersects  the  present  dock 
line,  280  feet  from  the  west  lineof  River  street ;  thence  on  the  same  line  continnedaloiur 
the  present  dock  line.210  feet ;  thence  along  the  present  dock  line  190  feet }  thenoe  539, 
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feet  to  the  corner  of  the  ferry  slip  at  the  foot  of  Ferry  street,  which  point  is  250  feet 
weet  of  the  west  line  of  River  street ;  thence  hy  a  ^aight  line  1,210  feet  to  a  point  on 
the  center  line  of  Washington  street  produced,  166  feet  from  the  west  line  of  Front 
street ;  tbeuce  by  a  straight  line  320  feet  to  a  point  in  the  present  dock  line,  which  is  165 
feet  west  of  the  west  line  of  Front  street  on  a  line  perpendicular  thereto ;  thence  hy  a 
straight  line  1,288  feet  to  the  comer  of  the  present  dock  line  on  the  north  side  of  Poesten 
Kill,  and  423  feet  from  the  west  line  of  River  street  on  a  line  perpendicular  thereto ; 
thence  by  a  straight  line  1.153  feet  to  the  intersection  of  the  center  line  of  Monroe 
street  with  the  present  dock  line,  473  feet  from  the  weet  huildins  line  of  River  street; 
thence  by  a  straight  line  2,500  feet  to  a  point  on  the  present  aock  line  of  Burden's 
Dock,  which  is  9(X)  feet  distant  from  the  center  line  of  the  Albany  and  Qreenbnsh 
Railroad  and  perpendicular  thereto;  thence  jalouff  the  present  dcrak  line  410  feet; 
thence  along  the  present  dock  line  450  feet  to  angle  in  the  present  dock  line;  thence 
along  the  present  dock  line  470  feet  to  angle  in  the  present  dock  line ;  thence  along 
the  present  dock  line  912  feet  to  the  comer  ol  the  dock  of  Troy  Steel  and  Iron  Company, 
on  tne  south  side  of  Winant's  Kill;  thence  along  the  present  dock  line  1,430  feet  to 
the  comer  of  dock  on  the  line  dividing  the  projierty  of  the  Troy  Steel  and  Iron  Com- 
pany from  that  of  James  Burden,  and  distant  on  said  line  fh>m  the  center  line  of  the 
Albany  and  Greenbush  Railroad  305  feet;  thence  by  a  curve  to  the  right,  whose 
radius  is  2,230  feet,  a  distance  of  1,265  feet,  measured  in  chords  of  100  feet  to  a  point 
distant  62  feet  from  the  center  line  of  the  Albany  and  Greenbush  Railroad,  measured 
on  the  radius  of  the  curve  produced;  thence  by  a  straight  line  4,303  feet  to  a  point 
on  the  weet  face  of  Base  Island  Crib  Dike,  which  is  200  feet  firom  the  north  end  of 
said  dike  and  210  feet  from  S.  S.  Station  ''Railwav"  231,  measured  westerly  on  a  line 
I>erpendicular  to  Base  Island  Dike  and  along  the  face  of  said  dike  173  feet  northerly ; 
thence  along  the  channel  face  of  said  dike  which,  ref«Drred  to  a  base  line  through 
S.  8.  Station  *' Railway '^  231,  as  origin  and  << Forbes''  191,  is  described  by  the  follow- 
ing co-ordinates : 


AbsoiMS. 

OidinatM. 

FttL 
1,6G» 
2,602 
8,048 
4,600 
6,400 
6,006  (S.S.**Forbes"  191) 

FmL 

+690 

+768 

+990 

+906 

+1.110 

+1.160 

Thence  referred  to  a  base  line  through  S.  S.  Station  "  Forbes"  191,  as  origin  and 
''  Bath"  190,  is  described  by  the  following  co-ordinates : 


AbseiMM. 

OidinatM. 

IWt 

Ft$L 

1,276 

+886 

2,286 

+686 

2,725 

+650 

3,283 

+400 

8,934 

+450 

Thence  referred  to   a  base  line  through  S.  S.  Station ''Bath"  190  as 
'*  Ball  Grounds"  230  is  described  by  tbe  following  co-ordinates: 


origin  and 


AbtdaaM. 

OrdinstM. 

Fset 

318 

1,898 

3,210 

4,663 
6,160 
6,188 

Fut 
+515 
+648 
+812 

+650 
+663 
+206 

Korth  corner  of  Bath  Doek. 
Soath  Gomer  of  B«tli  Ferry  Slip. 
Point  on  Kew  York  Gentral  Bsuroed 

Bridge. 
Comer  of  Dock. 

Do. 

Do. 

» 
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Thence  referred  to  a  base  line  thron(;h  S.  S.  Station  ''Ball  Gronuds"  230  i 
and  '*  Moles  **  156  is  described  by  the  following  co-ordinates : 


origin 


AbscisMB. 

OrdinatM. 

FeeL 

1,140 
1,563 
2,742 
3,332 
4,888 

Fut. 

+248 
+365 
+635 
+472 
+3«0 

Comer  of  dock. 

Do. 

Do, 
Corner  of  State  dike. 
Along  fkee  of  State  dike. 

Thence  referred   to  a  base  line  through  S.  S.  Station  "Moles"  156  as  origin  and 
"Denison"  166  is  described  by  the  following  co-ordinates : 


AbeeiflsaB. 

Ordioates. 

^ 

Fegt, 

842 

882 

2,038 

4,100 

F^U 

+273 
+205 

+676 
+685 

Along  dike^ 

North  end,  Sec.  I,  Papeoaniiee  Dike. 

Thence  referred  to  a  base  line  through  S.  S.  Station ''  Denison"  166  as  origin  and 
"  Papscannee  "  158  is  described  by  the  following  co-ordinates : 


AbflciM*. 

Ordinates. 

Feet. 

Feet. 

466 

+   070 

Along  dike. 

2,053 

+1,020 

2,696 

906 

South  end  Sea  I,  Papaoaanee  Dike. 

3,258 

060 

4,118 

912 

4,072 

697 

At  the  aonth  oomer  channel  fkee  ef 
Papscannee  Dike,  Seotiom  11. 

Thence  referred  to  a  base  line  through  €.  S.  Station  **  Papscannee"  158  as  origin 
and  ''  Cooper  "  164  is  described  by  the  following  co-ordinates : 


AbaciB8«. 

Ordinatea 

Feet. 

6S1 

3,136 

Feet. 

+458 
+660 

Which  point  is  at  the  comer  of  Papscannee  Dike,  section  III.,  on  the  channel  foes, 
and  which  is  a  point  of  curve  to  the  left  whose  radius  is  2,350  feet  and  lengUi  1,300 
feet  to  a  point  of  reversed  curve  whose  co-ordinates  are :  \ 


Abscieea. 

Ordinate. 

Feet, 
4,388 

Ait 

+345 

Thence  along  a  line  of  cnrre  to  the  rieht  for  a  distance  of  j^030  f^^  and  wh< 
radius  is  3,900  feet  to  a  point  of  compound  curve  which,  referred  to  a  base  line  throogh 
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8.  8.  Station  *'  Cooper"  164  as  origin  and  "  Mnller  "  159,  is  described  by  the  following 
oo-ordinates : 


AbsdaM. 

OrdinfttA. 

- 

1,710 

FeeL 
—315 

m 

Point  of  oomponnd  onrrc. 

Thenoe  by  a  carve  to  the  right  whose  radios  is  7^500  feet  for  a  distance  of  2,915  feet 
to  a  point  of  compound  carve  the  co-ordinates  of  which 


AbMius. 

Ordloato. 

FuL 

4,618 

—78 

Thence  by  a  carve  to  the  right  whose  radins  is  1,625  feet  for  a  distance  of  510  feet  to 
point  of  reversed  curve  whose  oo-ordinates 


AbsciMA. 

Ordinato. 

Feet, 
6^066 

FMi. 

•fiao 

'fhenoe  by  a  carve  to  the  left  whose  radius  is  1,250  feet  aod  its  length  410  feet  to 
point  of  tangent  whose  co-ordinates 


AbBciasa. 

Ordiiwie. 

Fett. 
8,470 

FeeU 
+282 

Thence  referred  to  a  base  line  through  S.  8.  station  ''Muller,"  159,  at  origin  and 
''Campbell  Island^''  163,  is  described  by  the  following  co-ordinates : 


AbMisaa. 

Ordinate. 

- 

Feet 
t78 

+243 

• 
North  oomer  of  Stasta*  I>oek. 

Which  is  a  point  of  curve :  thence  along  a  curve  to  the  right  whose  radius  is  5,000 
feet  for  a  distance  of  1,615  feet  to  a  point  of  tangent  on  the  channel  face  of  angle 
in  Staats'  Single  Pile  Dike,  the  co-ordinates  of  which  »~-- 


Abaeiaaa. 

Ordinatte. 

Feet 
1,280 

Fett. 

+75 

Thence  leferted  to  the  same  base  line,  is  described  by  the  following  coordinates : 


Abaeiaan. 

OrdinateBL 

• 

Feet 
8,U4 
5,032 

5, 020  (&  S.  atatfon  Campbell 
laland,  168.) 

+100 
+840 
+461 
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To  a  point  wbich  referred  to  a  base  Hue  tlirongU  S.  S.  station  ''Campbell,'*  163, 
origin  and  ''  Caatleton/'  167,  is  described  by  the  following  co-ordmatee : 


AbMina. 

Ordinate. 

40 

+4B0 

Thenoe  aoatherly  and  along  the  channel-face  of  the  single-pile  dike  referred  as  abof% 
and  described  by  the  following  co-ordinates: 


AbaetaaA. 

OrdiaatM. 

Fttt, 
878 
2,248 

FmL 

+512 
+646 

The  north  end  of  the  channel-face  of  Campbell  Island  Dike ;  tbenee  aloDf 
referred  as  above  and  described  by  the  following  co-ordinates : 


diki 


AbMine. 

Ordinates. 

Fut 

2,008 

8,122 

8,280 

8,472 

8,042 

Fb0L 

+700 
+700 
-H600 
+675 
+618 

Conier  of  dock. 

Which  is  at  an  an^le  of  Campbell  Island  Dike ;  thence  by  a  straight  line  a  disluflO 
of  285  feet  to  a  point  of  cnrve  described  by  the  following  oo-ordinatea : 


AbMissa. 

Ordinat*. 

4,227 

FMt. 

-H678 

Thence  by  a  cnrve  to  the  right,  whose  radios  is  4,166.6  feet  and  length  615  feet,  to 
a  point  of  tangent  on  the  channel-face  of  Cow  Island  Dike  and  desonbed  by  the  fol- 
lowing co-ordinates : 


AbioiHa. 

s 

Ordiaata. 

* 

4,815 

Feet. 

+538 

'Thence  along  the  face  of  said  dike  to  a  point  whose  oo-ordinatea  are  deacribed 
follows: 


AbadaaB. 

Ordinates. 

Feet, 
5.158 
5.846 
6,006 

FmL 

+540 
+543 
+552 
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Thenoe  along  Cow  Island  Single  Pile  Dike  to  its  sonthdm  end  and  on  the  channel- 
face,  which  point  referred  to  a  baee  line  through  8.  8.  station  '^Oastleton/'  167,  as 
origin,  and  "Clapper/'  161,  is  described  hy  the  following  co-ordinates: 


AbMiMa. 

Ol^lBStS. 

+M8 

Thence  on  a  straight  line  as  described  by  the  following  co-ordinates : 


AbMiMS. 

OrdliMts. 

FhL 
4.1S3 

FhL 

+4m 

To  a  point  on  the  channel-face  of  Castleton  Dike  where  the  north  face  of  the  hranch 
dike  intersects  the  channel-face  of  the  main  dike ;  thence  along  said  dike  to  a  point 
described  by  the  following  co-ordinates : 


AbMlMS. 

Ordiaale. 

6^012 

FhL 

+685 

Thence  along  said  dike  as  described  hy  the  following  co-ordinates  s 


AbMlMS. 

Ofdinste. 

FuL 

6,021 

FhL 
660 

Thence  along  the  channel-face  of  8tate  Dike  as  described  by  the  foUowing  co-ordi- 
nates: 


AbMiffta. 

Oidinsto. 

FmL 

7,4M 

+1,622 

Which  point  referred  to  a  haae  line  through  8.  8.  station  "  Clapper,''  161,  as  origin, 
and  "  Mnll's  Plaat,"  173,  is  described  by  the  following  co-ordinates : 


Ab8ci««L 

Ordlnste. 

Ft€tm 

205 

FmL 

+1,002 

Thence,  as  referred  ahove,  along  the  channel-face  of  8tate  Dike  and  desoritied  by  the 
following  co-ordinates: 


AbMiM«. 

OrdinstM. 

FeeL 

1,680 
2,848 

FMi. 

+1,008 
+    086 
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To  flonth  end  of  the  channel'&ce  of  State  Dike  at  Nine  Mile  Tree ;  thenre  aanftmi 
above  and  described  by  the  following  co-ordinatee : 


Abaoiaas. 

Oidinataa. 

• 

Feet, 

Feet 

4,008 

+•08 

North  and  of  United  Stniea  DIkau 

4,805 

+870 

6,673 

+775 

8,778 

+830 

7.958 

+602 

8,360 

+486 

To  aonth  end  ^  ftiU  dike  balovr. 

8«  830  Hall's  Light. 

+420 

SoBth  and  of  half  dike. 

10,050 

+t08 

11, 812  Which  point  is  S.  S. 

+  M 

station  173. 

Thenoe  referred  to  a  base  line  through  S.  S.  station  ''Mall's  FlaaflTSfas 
and  '*  Lower  Schodack  Island,"  180,  is  described  by  the  following  co-ordinates 


AbagissB. 

Ordinatos^ 

• 

Feet 
183 
1.888 
4,180 
4.408 
6,058 

Feet 
+    160 
+    682 
+1.154 
+1,215 
+1,412 

North  and  of  Stata  Dika, 
South  end  of  Stata  Blkaw 

Which  is  a  point  of  carve  to  the  left  whose  radios  is  1,470  feet  and  length  1|490  M; 
thence  along  said  curve  to  a  point  of  tangent  whoso  co-ordinates  are  deecribsd  ai 
follows : 


Abaoiaas. 

Ordinataa. 

Feet 

8,486 
8,658 

Feet 

+1,878 
+1.314 

Which  is  a  point  of  curve  to  the  right  whose  radius  is  880  feet  and  length  242  hU,  in 
a  point  of  tangent  whose  co-ordinates  are  described  as  follows : 


AbaciB8«. 

Ordinataa. 

JML 

Feet 

7,008 

+1.270 

8,278 

+1.828 

8,646 

+1,880 

8.288 

+1.646 

9,868  Which  point  ia  S.  8. 

+1.828 

station  "Lower  8oho> 

dack  Taland,"  180. 

Thence  referred  to  a  base  line  through  S.  S.  station  Lower  Schodack  Xsland  180, 
origin,  and  Hotailing  Island  279  is  described  as  follows: 


Ahaeiaae. 


Feet 


1,104 
1,808 
8,650 
3,568 
4,020 
4,063  Which  point  ia  S.  S. 

atation   "  Hotailing 

Ialand."170. 


Ordinatea. 


Feet 
+1.617 
+1,826 
-  -1, 107 

-  638 
--    618 

-  367 
+      40 


Same  point  aa 
L8221^at. 


above,  8,888  Ibct  + 
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referred  to  a  baae  line  tbroagh  S.  S.  station,  *'  Hotailing  Island/' 179,  Morigin, 
an  Alutyne,"  244,  is  described  by  tbe  following  co-ordinates : 


AbsdMB. 

Ordinate!. 

Ft€t. 

393 
1,612 
8,612 

F§€L 
+    430 
+1, 016 
+1, 610 

2.  WK8T  BANK,  TROT  TO  NEW  BALTIMORS. 

ning  at  a  point  on  tbe  present  dock  at  tbe  State  Dam  on  tbe  west  side  of  tbe 
Siver  at  Troy,  N.  Y.,  175  feet  east  of  tbe  east  building  line  of  Hudson  avenue 
d  and  163  feet  nortb  of  tbe  nortb  building  line  of  Bleeoker  street  produced; 
loutberly  445  feet  to  a  point  fl4'2  feet  f^om  east  line  of  Hudson  avenue ;  tbenoe 
ftigbt  line  soutberly  1,112  feet  to^a  point  on  tbe  center  line  of  Center  street 
)d  and  218  feet  easterly  on  said  line  from  tbe  east  line  of  Hudson  avenue ; 
H)uiberly  on  tbe  same  line  258  feet ;  tbence  1,190  feet  to  a  point  on  tbe  center 
Hamilton  street  produced  and  412  feet  from  tbe  west  line  of  George  street; 
by  a  straigbt  line  938  feet  to  a  point  on  tbe  present  dock  line  at  tbe  intersec- 
tne  soutb  line  of  Wasbington  street ;  tbence  along  tbe  present  dock  line  965 
kpoint  on  tbe  center  line  of  Saratoga  street  distant  165  feet  from  tbe  east 
Sudsou  avenue ;  tbence  by  a  straigbt  line  917  feet  idong  tbe  present  dook  to 
*'wbicb  is  87  feet  east  of  the  east  line  of  Hudson  avenue ;  thence  following 
lent  dock  line  to  a  point  which  is  360  feet  northerly  firom  north  side  of  Congress 
tridge  along  said  dock  line,  and  tbence  by  a  straiirht  line  1,050  feet  to  tbe  cor- 
ock  on  west  side  of  ferry  slip  at  the  foot  of  Sixteenth  street,  382  feet  from  east 
Broadway  on  a  line  parallel  to  tbe  line  of  Sizieeenth  street;  tbence  by  a 
;  line  1,200  feet  to  a  point  on  tbe  present  dock  line  192  feet  east  of  tbe  east  line 
iway  and  158  feet  nortb  of  nortb  line  of  Fourteenth  street  produced ;  thence 
'aight  line  along  the  present  dock  line  148  feet  to  a  point  on  tbe  present  dock 
feet  east  of  tbe  east  line  of  Broadway  at  Fourteenth  street  and  12  feet  north 
line;  thence  by  a  straight  line  1,110  feet  to  a  point  at  tbe  nortb  comer  of 
sent  stone  dock  at  tbe  arsenal,  where  it  intersects  the  south  wall  of  water- 
lence  by  a  straight  line  762  feet  along  tbe  Arsenal  Dock  to  tbe  southeast 
i  said  dock :  thence  1,290  feet  to  a  point  on  tbe  present  dock  line  near  Ninth 
bich  is  ^  feet  nortb  of  north  line  of  Ninth  street  and  250  feet  east  of  east 
Broadway;  thence  by  a  straight  line  910  feet  to  a  point  on  the  soutb  line  of 
I  street  and  285  feet  east  of  tbe  east  line  of  Broadway ;  thence  on  tbe  continn- 
'  said  line  220  feet  to  a  point  of  curve  which  is  293  feet  east  of  the  east  line 
dway  measured  on  a  line  parallel  to  Seventh  street ;  thence  by  a  curve  to 
whose  radius  is  5,833.3  feet  320  feet  to  a  point  on  tbe  curve  and  at  tbe  inter- 
of  the  center  line  of  Sixth  street  produced  320  feet  east  of  tbe  east  line  of 
ay ;  thence  on  tbe  same  curve  470  feet  to  a  point  on  the  line  of  the  nortb 
Boy's  shawl  factory  produced,  and  195  feet  east  of  tbe  northeast  comer  of 
story ;  thence  by  the  same  curve  816  feet  to  a  point  on  the  projection  of  the 
ailding  line  of  Roy's  shawl  factory  produced,  and  390  feet  from  the  southeast 
>f  said  factory ;  thence  on  the  saftie  curve  815  feet  to  a  point  of  tangent  at  the 
ter  line  on  tbe  channel-face  of  Port  Schuyler  Dike,  which  point  is  942  feet  east 
vest  line  of  Broadway  and  on  a  line  pandlel  to  tbe  center  line  of  First  street 
feet  nortb  of  the  south  line,  making  a  total  length  of  2,421  feet ;  tbence 
aid  dike  at  low-water  line  on  the  channel-face  a  distance  of  1,745  feet  to  a 
r  cnrve,  and  tbence  by  a  curve  to  tbe  right  whose  radius  is  2,180  feet  a  dis- 
f  f,450  feet  to  a  point  of  tanf^ent,  and  uience  by  a  straight  line  southwest- 
W  feet  to  tbe  nortb  end  of  Hillhouse  Island  Bevetment  at  low-water  line ; 
ftlong  said  face  of  revetment  838  feet,  and  tbence  bv  a  straight  line  1,075  feet 
nt  at  tbe  south  end  of  said  revetment  at  low- water  line ;  tbenoe  bv  a  straigbt 
ng  tbe  channel-face  of  High  Dike  753  feet  to  a  point  on  said  channel-face, 
Kunt  is  distant  435  feet  from  S.  S.  station  **  Race  Course, "  236,  on  lineperpen- 
to  the  line  of  said  dike ;  thence  along  said  dike  2,193  feet  to  a  point  at  the  ex- 
rath  end  of  High  Dike,  and  thence  by  a  straight  line  along  the  face  of  Pa- 
Mand  Dike  at  mean  low- water  line  for  a  distance  of  1,470  feet  to  a  point  which 
indicularly  distant  from  S.  8.  station  192,  693  feet,  and  thence  on  the  same  line 
d  100  feet  to  a  point  where  tbe  present  dock  line  intersects  Patroons  Island 
low-water  line  and  tbence  by  a  straight  line  along  the  channel-face  of  said 
a-distance  of  725  feet  to  about  tbe  end  of  Patroons  Island  Revetment,  which 
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poiDt,  referred  to  a  base  line  through  S.  S.  station  192  as  the  ort|^n  and  "  Ssga,"  N 
IS  described  as  follows  by  co-ordiuates : 


AbMSiSMB. 

OrdinatM. 

FmI, 

IWC 

763 

—    808 

End  of  PatrMBs  lalsad  KsretaMai. 

2,600 

-1,102 

2,988 

—1,155 

4,103 

-1,280 

4,800 

-1,270 

6,486 

—1,270 

Thence  referred  to  a  line  passine  through  8.  8.  station  "Sage"  169,  as  origin  ■ 
* 'Abutment/'  188,  deecribea  by  the  following  oo-ordinatee : 


AtedaMB. 

OrdinatM. 

362 

888 

1,098 

2,836 

FmU 
—1,226 
—1,145 

—  900 

-  632 

8<mfh  eomer  of  dock. 

Which  point  is  about  150  feet  south  of  the  extreme  south  end  of  Patroons  Lower  Idii 
The  bulkhead  line  on  the  west  shore  of  Patroons  Lower  Island,  referred  toafei 
line  through  8.  8.  station  192  as  origin  and  "  Sage,"  189,  ia  described  by  the  feUo 
ing  co-ordinates : 


AbMisflS. 

Ordinstis. 

2,862 
6,187 

FuL 
-4S0 
—882 

And  referred  to  a  base  line  through  8.  8.  station  "  Sage,''  189,  as  origin  and  "Ata 
ment,"  188,  is  described  by  the  following  co-ordinates : 


AbMsiaMB. 

OrdinatM. 

1,685 
2,700 

• 

FttL 
^420 

The  bulkhead  line  along  the  main  west  shore  at  the  lumber  district  at  Albsoy,  r» 
ferred  to  a  base  line  through  8.  8.  station  192  as  origin  and  "Sage^"  189,  is  deoeiibM 
by  the  following  co-ordinates : 


AbldMB. 

Ordinatos. 

Feet. 
4,087 
4,877 

FmL 
—162 
—120 
—106 
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ceferred  to  a  base  line  throngh  8.  8.  station  ''Sage,"  189,  as  origin  and  ''Abat- 
J*  188,  is  desoribod  as  follows : 


AbMine. 

OidinatM. 

485 

1.284 
8,661 
8,005 
8,786 
8,881 
4,487 
6^182 

**'**-fioo'''* 

-120 
—187 

—  05 

—  78 

—  37 

At  north  oorner  of  forry  sitp. 
At  aonth  oorner  of  ferrr  slip. 
At  nonboMt  corner  CoiamDia  Street 
Pier,  Albany  Beein. 

^iDt  on  tbe  channel  face  of  Colnmbia  Street  Pier ;  thenoe  along  the  present  dook 
,235  feet ;  thenoe  788  feet;  to  the  sontheast  ooroer  of  said  pier :  thence,  begin- 
at  the  northeast  comer,  od  the  channel  face  of  the  State  Street  Pier  and  present 
line,  and  mnniog  aloog  said  line  1.000  feet,  to  the  sontheast  corner ;  thence,  be- 
ng  at  a  point  on  the  preseot  dook  line  where  the  south  line  of  Hamilton  street 
lects  the  present  dock  line  and  196  feet  from  the  west  line  of  Broadway ;  thence 
let  to  a  point  on  the  present  dook  line'which  is  296  feet  north  of  the  south  line 
dison  avenue  and  178  feet  east  of  the  east  line  of  Broadway  projected,  and  thence 
ng  alouff  said  dock  line  29d  feet,  to  a  point  where  the  present  dock  line  inter- 
the  south  line  of  Madison  avenue  and  220  feet  from  the  east  line  of  Broadway  ; 
e  by  a  straight  line,  following  the  present  dock  line,  945  feet,  to  where  the  pres- 
Msk  line  is  intersected  by  the  projection  of  the  north  building  line  of  Ferry  street, 
iproaoh  to  the  bridge,  and  245  feet  from  the  east  line  of  Broadway ;  thence  along 
neeent  dock  line  520  feet,  to  where  the  center  line  of  Bensselaer  street  intersects 
resent  dock  line,  and  231  feet  east  of  the  east  line  of  Broadway ;  thence  along 
resent  dock  line  525  feet  to  where  the  center  line  of  Cherry  street  intersects  the 
it  dock  line,  and  distant  218  feet  from  the  east  line  of  Broadway ;  thence  along 
resent  dook  line  565  feet,  to  where  the  south  line  of  Fourth  avenue,  produced, 
eots  the  present  dook  line,  and  distant  from  the  east  line  of  Broadway  215  feet ; 
e  from  said  point,  on  a  straight  line,  2,208  feet  to  a  point  at  the  angle  on  the 
lel-faoe  of  Small  Island  Dike,  700  feet  fh>m  the  southeast  corner  of  Jageer  Fnr- 
[>ock ;  thence  along  the  channel-face  of  said  dike  800  feet :  thence  685  feet,  460 
)35  feet,  1,085  feet,  and  740  feet,  to  the  ond  of  said  dike,  where  it  intersects  the 
ike  at  Uie  north  end  of  Bogart  Island,  which  point  referred  to  a  base  line  through 
itation  *' Westerloe  Island,"  170,  as  origin  and  Parke  bolt,  is,  described  as  fol- 


AbMlMS. 

Ordinnte. 

830 

-820 

4 

North  end  of  Bogart  Island  Dock. 

»  along  the  ohannel-fcMse  of  Bogart  Island  Dike,  referred  to  the  same  base  line,, 
srihed  by  the  following  co-ordinates : 


AbaciasB. 

Ordinatea. 

1,102 
8,446 
8,035 

» 

FuL 

-608 
-878 

^ 
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Which  is  a  point  ou  the  channel-faoe  at  the  north  end  of  Overalaagh  I>ika  No.  1  ai 
low- water  line ;  thenoe  alon^  the  channel-faoe  of  said  dike  at  low- water  line  m 
described  by  following  co-ordinates :, 


Abtc^am. 

(h^ioalM. 

4,968 
N390 
5.834 
6.900 
7,118 

^550 

-612 

-«72 
—985 

To  a  point  at  the  end  of  Overslaagh  Dike  No.  1 ;  thenoe  along  the  eluuuel-fiwtcl 
single  pile-dike  as  described  by  the  following  co-ordinates: 


AbsoiBae 

OrdinatM. 

FmL 
7,295 
7,945 

F0et, 
—    990 
—1,240 

Which  is  a  point  in  the  channel-face  at  the  angle  in  Abbey  Channel  Dike ;  thaoce 
along  the  channel-face  of  said  dike  and  Overslaagh  Dike  No.  2  at  low- water  line  i«- 
ferrM  to  a  base  line  throa^h  S.  S.  station  Parke,  bolt  as  origin  and  **  Van  Wie,"  14^ 
as  described  by  the  following  co-ordinates : 


AbaoisuB. 

Ordinftiaa. 

F0eL 
1.068 

1,960 
3.638 
4,478 
5^142 

FMt 

—1,053 

—  870 

—  380 

—  173 

—  SO 

Ninth  eod  of  OreralMgh  No.  2  aft  JC. 
L.  W.L. 

Which  point  is  on  the  channel-face  at  the  lower  end  at  low -water  line  of  Orerdao^ 
Dike  No.  2,  thenoe 


Abaoiaaa. 

OnUaAta. 

FeeL 

6,092 

—29 

Which  point  is  the  sonth  end  of  Stone  Light  Dike  at  Stone  Light 

The  bulkhead  line  along  the  main  shore  referred  to  the  same  b 
as  follows : 


line  is 


Abaoiaaa. 

Ordinate. 

FmL 
5^560 

F$eL 
+884 
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Thence  xeferred  to  abase  line  throngh  B.  S.  station  '*  Van  Wie,'*  146,  aa  origin  and 
"  Winnie's  Dock, ''  160,  is  desoribed  by  the  following  co-ordinates : 


AbfldiMB. 

Ordinate!. 

FmL 

00 

755 

^8 

1,<13 

1,747 

4.800 

FmL 

—  88 
-880 
—800 
—880 
—387 
—125 

KortheMt  oorner  of  Winnie's  Dook. 
SoathoMtoomerof  Winnie's  Dook. 
Northeast  comer  of  »  dock. 
Soatheeet  comer  of  same  dock. 
To  an  angle  in  the  ohannel-faoe  of 
Winnie's  Single  PUe  Dock. 

Thence  along  the  ohannel-fsoe  of  said  dike — 


Abaeisea. 

Ordinate. 

FhL 
8,170 

F§H. 
-85 

To  the  comer  of  a  dook. 

Theoce  referred  to  a  base  line  throngh  S.  8.  station  ''Winnie's  Dock,''  160,  as  origin 
and  "Farda  Hook,"  bolt,  is  desoribed  by  the  following  co-ordinates: 


AhtOmm. 

Ordlnates. 

FmL 

188 

1.810 

3,058 

3,888 

8, 888  (PardaHook.  bolt.) 

FmL 
—80 
+88 
+J0 

—78 

Which  point  is  on  the  channel-fMe  of 

the  dike  at  Parda  Hook  Light. 
Beginning  of  bulkhead  line  at  Parda 

Thence  referred  to  a  base-line  throngh  8.  8.  Station  "  Parda  Hook,"  bolt 
and  "  Baker"  162,  is  described  by  the  following  co-ordinates :     ' 


ongm 


FmL 

708 
1,085 
1,802 

4,382 

4.834 

8,8*3 
7.588 
8.087 
8,383 


Ordinate*. 


FmL 

—  157 

—  182 

—  220 

—  678 

—  658 

—  1,018 

—  1,036 

—  1,057 
-1,055 


At  the  comer  of  a  dook. 

Soath  end  of  Cedar  Hill  Single  PUe 

Dike. 
Angle  in  the  channel  Cms  of  Cedar 

mn  Dik«v 
Along  the  channel  fiMse  of  Cedar  Hill 
Dike. 
Do. 
Do. 
Do. 
Do. 


which  point  is  a  point  of  cnrre :  thence  leaving  tiie  channel  face  of  the  dike  by  a  cunre 
to  the  left,  whose  radins  is  4,166.6  feet  and  length  600  feet,  to  a  point  of  reyersed 
cniye,  wUoh  point  is  desoribed  by  the  following  co-ordinate : 


AhM}laa». 

Ordinatoa. 

Feet, 
1,864 

FhL 
-^1,106 
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Thence  by  a  oarve  to  the  right,  whose  radias  is  9,166.6  feet,  for  a  a  distance  of  4,€K 
feet,  and  farther  described  by  the  following  co-ordinates  referred  to  a  base  lim 
through  S.  S.  Station  "  Baker ^'  162  as  origin  and  "  Shad  Island"  171: 


AbadMB. 

Ordiiwtes. 

' 

F§ei. 
188 

1.147 
2,055 
2.403 
4,082 

FuL 

—1.190 

—  1.228 
—1. 170 

—  1,122 

—  715. 

Comer  of  Sidgewood**  loe  Oomipuiy's 
Dock. 

Coroer  of  an  ioe  oompaay's  dock. 
Comer  of  a  dock. 

which  point  is  the  end  of  the  carre.  The  bulk-head  line  alonic  the  main  shore  west 
of  Schermerhom  Island,  referred  to  a  base-line throach  S.  8.  Station  *'  Baker"  162  •• 
origin  and  **  Shad  Island"  171,  is  described  by  the  foflowing  co-ordinates: 


AlMdam. 

OrdinatM. 

Fb«L 

748 
5.188 

Ft$L 
—  108 
-278 

which  point  is  the  end  of  Shad  Island  Dike  north:  thence  refemd  to  a  base  lim 
throngh  S.  S.  Station  **  Shad  Island"  171  as  origin  and  "  Molls"  169,  ie  described  by 
the  following  co-ordinates : 


Ab«ta-. 

Ordinates. 

Fttt, 

705 
1,518 

2,188 
4,110 

8,7«7(&S.Sta 
MaU'8 100). 

Feei, 
—187 
-185 

—  210 
-358 

-538 

Soath  end  of  Shad  Idand  Dike. 
Cbumel  face  of  dike  at  MaU'a  Upper 
B«aoon. 

Channol  face  of  dike  at  Kail's  Upper 
Beaoon. 

• 

Thence  referred  to  a  baseline  throngh  S.  S.  Station  <' Mall's"  169  at  origin  sod 
''Roach  Hook"  174,  is  described  by  the  following  co-ordinates: 


Abaeiais. 

Ordlnatea. 

1.172 

1.420 

2,647 
8.800 

F«€L 
—408 

—888 

—  258 

—  220 
-885 

Kortheast  corner  of  dock  at  North 

Coeyman'a  ioe-hoaae. 
Soatheast  oomer  of  dook  at  North 

Coeyinan*8  ioe-honse. 

1' 


»        A.4  A' 


«r.-; 


-^>^T 
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which  IB  a  point  on  the  chaonel  fooe  at  tho  uorth  ead  of  Roach  Hook  half  dike; 
thence  referred  to  a  baseline  throuf^h  S.  8.  Stu^tion  **  Roach  Hook  "  174  as  origin  and 
'*Van  Daliaen ''  177,  is  described  by  the  following  co-ordinates: 


AbMiM«. 

OrdinatM. 

Feet, 

Feet, 

- 

720 

—     872 

1,320 

—     435 

1,626 

—     482 

End  of  channel  faoe  of  Boah  Hook 
Dike. 

1,710 

—     450 

Korth  end  on  channel  face  of  Coey- 
man*a  Dike. 

2,050 

—    280 

2,206 

—    210 

2,606 

—     172 

2.050 

—     168 

3,603 

—     300 

Corner  of  Brigg^a  Dock  at  Ck>eyman*a. 

4.270 

-     433 

« 

4,607 

—     702 

4.676 

—     752 

5,063 

—     872 

5^318 

—  1.070 

5,578 

—  1,360 

South  end  of  channel  face  of  Barren 
lahmd  Dikf. 

6,077 

-1,665 

Dock  line  at  Barren  Island. 

6,238 

—  1,602 

6,450 

—  1,710 

Comer  of  Barren  laland  ice-honae 
dock. 

Thence  referred  to  a  base  line  through  8.  .8  8tation  ''Van  Dalfsen"  177 
'*  Parson  "  155,  is  described  by  the  following  co-ordinates : 


origin  and 


1 

Onlbiatea. 

• 

Feet 

672 

2,032 
3.262 
4800 
5,152 

Feet: 
—  1,735 

—1.775 

-1,748 

—1,405 

—1,350 

Sontheaat  comer  of  loe-hooaedodk  at 
Barren  Island. 

Dtke. 
Ancle  in  the  channel  face  of  Weet 

Dike. 
Tnterspeotion  of  channel  face  of  Weet 

Dike  and  Branch  Dike. 

Thence  referred  to  a  base  line  through  8.  8.  Station  ''Parson"  155  as  origin  and 
'*  Vanderpoel "  181,  is  described  by  the  following  co-ordinates. 


AbseiBS0. 

Ordinatee. 

Feet 

428 

1«638 

Feet 

—  1.222 

—  1.656 

South  end  of  channel  Cmo  of  West 
Dike. 

Which  is  a  point  of  curye  whose  radius  is  4,166.6  feet;  thence  alone  said  curve, 
whose  length  is  312  feet,  to  a  point  of  reyersed  curve  which  is  described  by  the  fol- 
lowing co-ordinates : 


Absdsaa. 

Ordinate. 

Feet 
1.886 

FeeL 
-.668 

^EM0  9&.^— 60 
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Thence  along  a  carve  to  the  left,  whoee  radios  is  4,166.6  feet  and  whose  length  is  1,395 
feet,  to  a  point  at  the  end  of  the  onrre  which  is  described  as  follows : 


AbsdiMB. 

Oidinates. 

• 

2,700 
8,804 

FeBL 

—743 

—  668 

Korth  corner  of  New  Baltimore  Dock 

and 
South  oorner  of  a  Dock. 

Thence  referred  to  a  base  line  through  S.  8.  station  **  Vanderpoel,  **  181,  as  origin  and 
"  Stone  Honse, ''  245>  is  described  as  iollows : 


AbMlMa. 

Qrdinato. 

FMt. 

238 

Fe§L 
-500 

North  oomer  of  a  dock. 

Which  is  a  point  of  cnrve;  thence  by  a  cnrre  to  the  right  1,610.  feet  whose  radias  w 
8,333.3  feet  to  a  point  of  tangent  whose  co-ordinates  are— 


Absdaan. 

Ordinatea. 

1,831 
2,312 
8,661 
8,018 
6,428 
6^608 

Fut. 

—  718 
*   —668 

—878 

—  868 

—  687 

—  645 

Soath  corner  of  dock. 

Sonth  oomer  of  dock. 
North  corner  of  dock. 
South  comer  of  dock. 

E  14. 

ESTABLISHMENT  OF  HARBOR  LINES  OF  NEW  YORK  HARBOR  AND  ITS 

ADJACENT  WATERS. 


a.  harbor  lines  fqr  kill  yon  kull  and  shooter's  island. 

Harbor  Line  Board, 
New  Tork  City^  December  18, 1889. 

General  :  The  Board  on  Harbor  Lines  for  l^ew  York  Harbor  has  the 
honor  to  snbmit  a  report  on  pier  and  balkhead  lines  proposed  by  it  for 
Kill  von  Kail  and  Shooter's  Island.  The  report  is  accompanied  by  a 
tracing  showing  the  proposed  lines,  and  a  detailed  description  of  them, 
which  are  recommended  for  the  approval  of  the  Secretary  of  War. 

Pier  and  bulkhead  lines  on  the  south  side  of  Kill  von  Kali  were  es- 
tablished by  the  State  of  New  York  May  26,  1881,  Statutes,  chapter 
363,  on  the  recommendation  of  a  Board,  in  1878,  composed  of  Gen.  A.  A. 
Humphreys,  Chief  of  Bngineers,  0.  P.  Patterson,  Superintendent  of  the 
Coast  Survey,  and  Lieut.  Col.  John  Newton,  Corps  of  Engineers.  This 
Board  also  recommended  lines  for  the  north  side  of  Kill  von  Kull,  since 
it  was  evident  that  the  interests  of  navigation  made  the  lines  on  the 
two  sides  dependent  on  each  other.  Harbor  lines  for  both  sides  of  Kill 
von  Kull  had  been  recommended  in  1857  by  a  Board  composed  of  Gren. 
J.  G.  Totten,  Chief  of  Engineers,  A.  D.  Bache,  Superintendent  of  the 
Coast  Survey,  and  (3apt.  0.  H.  Davis,  U.  S.  Navy. 

The  lines  recommended  by  that  Board  were  adopted  by  the  State  of 
New  York,  but  not  by  the  State  of  New  Jersey.    They  gave  a  wider 
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water- way  than  those  recommended  by  the  Board  of  1878.  On  Jaly  1, 
1856y  the  harbor  com ihissionerB  of  New  York  attempted  to  obtain  co- 
operation on  the  part  of  New  Jersey  in  the  establishment  of  harbor 
hnes^  but  without  success.  Since  that  date  the  two  States  have  acted 
independently  on  the  subject 

The  pier-head  lines  on  the  two  shores  recommended  by  the  Board  of 
1878  nowhere  had  an  interval  less  than  1,100  feet,  and  it  is  to  be  re- 
gretted that  this  interval  was,  by  the  action  of  the  State  of  New  Jersey, 
subsequently  diminished. 

On  July  12,  1884.  the  State  of  New  Jersey,  through  its  riparian 
commission,  establisned  a  pier-head  line  which  was  generally  further 
from  land  than  that  recommended  by  the  Boanl  of  1878,  already  re- 
ferred to,  and  which  at  one  place,  near  Bergen  Point,  left  an  interval 
of  but  915  feet  between  it  and  the  previously  established  bulkhead 
lines  on  the  Staten  Island  side  of  the  channel. 

In  the  interval  of  time  which  has  elapsed  since  the  establishment  of 
these  lines  numerous  piers  have  been  built  out  to  the  pier-head  lines 
on  the  two  sides  of  the  channel,  and  great  injury  would  now  be  done 
to  the  property  owners  along  the  north  side  of  Kill  von  EuU  by  -re- 
quiring the  removal  of  piers  already  built  in  order  to  obtain  the  width 
of  water-way  which  once  existed  and  which,  in  the  interests  of  the  great 
commerce  through  Kill  von  Eull,  is  still  desirable.  In  1885  the  part  of 
this  commerce  derived  from  Arthur  Kill  alone  amounted  to  nearly 
6,000,000  tons  annually. 

In  view  of  the  injury  which  would  be  done  to  existing  interests,  this 
Board  does  not  now  deem  it  advisable  to  make  any  general  changes  in 
the  pier  and  bulkhead  lines  along  Kill  von  KuU  as  now  separately 
established  by  the  two  States,  and  on  the  tracing  submitted  herewith 
has  adopted  them  with  two  exceptions. 

One  of  the  exceptions  is  near  Bergen  Point,  where  for  a  distance  of 
about  7,000  feet  measured  along  the  pier-head  line,  the  line  now  rec- 
ommended by  this  Board  lies  nearer  to  the  shore  than  the  line  estab- 
lished by  the  State  of  New  Jersey,  the  greatest  interval  between  the 
two  being  about  270  fe^t. 

This  increases  the  width  at  the  narrowest  water-way  near  Garrison 
Street,  Bergen  Point,  already  referred  to,  from  about  915  feet  to  1,100  feet. 

Attention  is  invited  to  the  fact  that  the  State  of  New  Jersey  has, 
under  a  general  law,  for  consideration,  made  to  individuals  or  to  the 
City  of  Sayonne  grants  of  land  under  water  for  some  portions  of  this 
strip  already  referred  to  which  is  about  7,000  feet  long,  its  width  vary- 
ing from  nothing  to  270  feet. 

The  interests  affected  have  been  heard  by  the  Board,  and  they  oppose 
the  change  in  the  existing  lines.  It  appears  that  since  1885  the  State 
of  New  Jersey  has  inserted  in  its  grants  under  water  a  proviso  that  no 
claim  against  New  Jersey  shall  be  made  by  the  grantees  in  consequence 
of  any  change  made  by  the  United  States  in  the  pier  and  bulkhead  lines 
established  by  New  Jersey,  the  pier-head  line  being  the  limit  of  these 
grants  under  water,  but  that  it  did  not  do  so  prior  to  that  date.  It  is 
not  thought  that  the  presence  or  absence  of  such  a  clause  in  these  grants 
could  in  any  way  affect  the  paramount  control  by  the  United  States 
over  navigable  waters.  Nor  is  it  thought  that  moving  this  line  towards 
shore  will  give  to  the  grantees  any  valid  claim  for  damages  against  the 
United  States.  In  the  area  referred  to  there  are  no  piers  or  other  ex- 
isting stitictures,  and  the  effect  of  the  change  of  lines  is  simply  to  pro- 
hibit the  erection  of  such  structures  therein — ^a  right  now  vested  in  the 
grantees  of  land  under  water. 
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The  second  change  proposed  by  the  Board  in  existing  lines  is  on  the 
Staten  Island  side  ^tween  Franklin  Avenae  and  Davis  Avenae,  where 
t  be  pier  and  bulkliead  line  can  be  pushed  toward  the  shore,  thus  giving 
in  (Teased  width  of  water- wtfy  without  interfering  with  any  existing 
tstructures. 

The  change  covers  a  strip  abont  5,000  feet  long,  varying  from  0  to  150 
feet  in  width. 
So  far  as  this  Board  is  informed  therei  is  no  opposition  to  this  change. 
In  the  case  of  Shooter's  Island  the  owner  desires  permission  to  cover 
the  whole  of  his  grant  of  land  under  water  with  solid  bnlkheadaud  fill- 
ing. This  Board  sees  no  objection  to  covering  any  part  of  the  grant  of 
land  under  water  by  piled  piers  and  extending  them  600  feet  beyood 
the  bulkhead  line  on  the  north  and  east  sides,  but  it  approves  a  bulk- 
liead line  covering  only  a  portion  of  the  grant  of  land  under  water. 

Henkt  L.  Abbot, 

Colonel  of  Engineers^ 
Bvt  Brig.  Oen.^  U.  8.  il., 
President  of  the  Board. 
Wm.  p.  Gbaighill, 

Colonel  of  Engineers. 

O.  B.  COMSTOCK,. 

Colonel  of  Engineers^ 
Bvt.  Brig.  Gen.   U.  8.  A. 
D.  O.  Houston, 

Colonel  of  Engineers. 
G.  L.  Gillespie, 
Lieut  CoL  of  Enginedrs. 
Brig.  Gen.  Thomas  L.  Oaset, 

Chief  of  Engineers^  U.  8.  A. 

IFint  iiidonem«nt.] 

Office  Chief  of  Engineebs, 

.     U.  S.  Army, 
Decefnber  27,  1889. 

Respectfully  submitted  to  the  Secretary  of  War. 

It  appearing  that  the  establishment  of  harbor  lines  of  New  York 
Harbor  is  essential  to  the  preservation  and  protection  of  the  harbor, 
the  Acting  Secretary  of  War  by  indorsement  of  October  4, 1888  (papers 
herewith),  approved  the  recommendation  of  the  Ghiefof  Engineers  that 
the  Board  of  Engineers  stationed  in  New  York  City  be  constituted  the 
Board  to  establish  the  harbor  lines  of  New  York  Harbor  and  its  adja- 
cent waters,  in  accordance  with  the  provisions  of  section  12  of  the  river 
and  harbor  act  of  August  11,  1888. 

The  Board  having  submitted  the  within  report  and  accompanying 
tracing  on  which  the  proposed  pier-head  and  bulkhead  lines  for  the 
north  shore  of  Staten  Island,  New  York,  from  Westervelt  avenue  pro- 
longed northerly,  New  Brighton  to  the  easterly  corner  of  the  dike  oppo- 
site Elizabethport;  for  the  south  shore  of  Bergen  Neck,  from  East 
Tweuty^first  street  prolonged  easterly ;  Constable's  Point  to  First  street 
prolonged  northwesterly;  Bergen  Point,  and  around  Shooter's  Island 
are  drawn,  it  is  recommended  that  the  lines  selected  he  approved  and 
that  the  approval  of  the  Secretary  be  placed  upon  the  tracing  submitted. 

Thos.  Lincoln  Casey, 
Bng.  Oen.,  Chief  of  Engineers. 

[Note.— Approval  of  the  Secretary  .of  War  of  January  i,  1800,  placed 
upon  map  accompanying  this  report.] 
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DESCRIPTION  OF  THE  HARBOR  LINES. 

Thepier-beAd  and  bnlkhead  lines  for  the  north  shore  of  Staten  Island^  New  York, 
from  westervelt  avenne  prolonged  northerly,  New  Brighton  to  the  easterly  comer  of 
the  dike  opposite  Elizabethport,  are  described  as  follows: 

Bwoniog  at  a  point  on  the  east  line  of  Westervelt  avenne  produced  northerly  280 
feet  from  the  sonth  line  of  shore-road  leading  from  New  Brighton  Landing  to  Tompkins- 
ville  Landing,  called  Richmqnd  Terrace,  and  continning  westerly  to  a  point  on  the 
east  line  of  Jersey  street  produced  northerly  336  fbet  from  the  sonth  line  of  said  shore- 
roa«l ;  thence  continning  westerly  to  a  point  on  the  east  side  of  Franklin  avenue  pro- 
duced northerly  250  feet  from  the  sonth  line  of  said  shore-road ;  thence  continning  and 
curving  westerly  on  a  curve  having  a  radius  of  2,400  feet  to  a  point  ou  the  west  line  of 
Lafayette  avenue  produced  northerly  255  feet  from  the  sonth  line  of  said  shore-road ; 
thence  continuing  westerly  on  a  curve  having  a  radius  of  2,060  feet  to  a  point  on  the 
east  line  of  Clinton  avenue  produced  northerly  345  feet  from  the  south  line  of  said 
shore-road ;  thence  continning  westerly  to  a  point  on  the  west  line  of  the  ferry  land- 
ing produced  215  feet  northerly  from  said  shore-road ;  thence  continuing  westerly  on 
a  curve  having  a  radius  of  4,900  feet  to  a  point  on  the  east  line  of  Bard  avenue  pro- 
dneed  northerly  185  feet  from  the  north  line,  of  said  shore-road;  thence  continuing 
westerly  to  a  point  on  the  east  line  of  Davis  avenue  produced  northerly  253  feet  from 
the  sonth  line  of  said  shore-road;  thence  continuing  westerly  to  a  point  on  the  east 
line  of  Bement  avenue  produced  northerly  465  feet  from  the  sontlrline  of  said  shore- 
road  ;  thence  continning  westerly  to  a  point  on  the  east  line  of  Elm  court  produced 
northerly  550  feet  from  the  south  line  of  said  shore-road ;  thence  continuing  westerly  to 
a  point  on  the  west  line  of  Van  street  produced  northerly  515  feet  from  the  south  line  of 
said  shore-road ;  thence  continuing  westerly  to  a  point  on  a  line  410  feet  west  of  the 
east  line  of  Mill  road  and  on  the  south  shore- road,  said  line  being  at  rip^ht  angles  to  the 
shore-road,  and  said  point  being  northerly  1,440  feet  from  the  south  line  of  said  shore- 
road  ;  theuce  continuing  westerly  to  a  point  on  the  east  line  of  Rathyen  place  produced 
northerly  570  feet  from  the  north  line  or  said  shore-road  or  Richmond  Terrace,  so-called ; 
thence  continuing  westerly  to  a  point  in  the  center  of  the  dock  at  the  foot  of  John 
street,  said  point  bein^  distant  425  feet  at  right  angles  from  the  south  line  of  said  shore- 
road  ;  thence  continninj^  westerly  to  a  point  on  the  west  line  of  Morning  Star  road 
produced  northerly  505  feet  from  the  soutn  line  of  said  shore-road ;  thence  continuing 
westerly  to  a  point  on  the  east  line  of  Houseman  avenue  produced*  northerly  5<>0 
f^et  from  the  sonth  line  of  said  shore-road;  thence  continuing  westerly  to  a  point  on 
the  east  line  of  Union  avenue  produced  northerly  1,092  feet  from  the  south  lineof  said 
shore-road  ;  thence  continning  westerly  to  a  point  on  the  west  line  of  Snmmerfi«'ld 
avenue  produced  northerly  1,040  feet  from  the  south  line  of  said  shore-road ;  thence 
continning  westerly  to  the  center  of  the  long  pier  at  a  point  distant  725  feet  from  the 
sooth  line  of  said  shore-road  ;  thence  continuing  westerly  1,100  feet  to  a  point  150 
feet  northerly  from  a  straight  line  drawn  between  the  said  point  on  the  long  pier  and 
the  northeast  comer  of  the  United  States  dike  at  the  entrance  of  the  Arthur  Kill ;  thence 
continuing  westerly  1,100  feet  to  a  point  210  feet  northerly  from  said  straight  line; 
thence  continuing  westerly  to  the  northeast  corner  of  the  said  United  States  dike. 
.  The  bulkhead  line  extends  from  the  east  line  of  Bement  avenue  to  the  east  line  of 
Broadway,  and  is  300  feet  southerly  and  parallel  to  the  pier- head  line  between  Elm  court 
and  Van  street,  and  400  feet  southerly  and  parallel  to  the  pier-head  line  between  Van 
street  and  Mill  road,  and  300  feet  southerly  and  parallel  to  the  pier-head  line  between 
Mill  road  and  Broadway. 

The  pier-head  and  bulkhead  lines  for  the  south  shore  of  Bergen  Neck,  from  East 
Twenty-tirst  street  prolonged  easterly,  Constable's  Point  to  First  street  prolonged 
northwesterly,  Bergen  Point,  are  described  as  follows: 

The  pier-head  line  begins  at  a  point  on  the  center  line  of  East  Twenty-first  street 
prolonged  easterly  1,896.12  feet  from  the  center  line  of  avenue  M ;  thence  continuing 
on' a  tangent  bearing  S.  61^22'  W.  to  a  point  552.51  feet;  thence  continuing  on  a 
tangent  bearing  S.  57^  12'  W.  to  a  point  555. 17  feet  distant,  on  the  center  line  of  East 
Eighteenth  street  prolonged  easterly  and  1,110.66  feet  from  the  center  line  of  avenue 
M ;  thence  continning  on  said  tangent  bearing  S.  57  ^^  12'  W.  613.76  feet ;  thence  con- 
tinuing westerly  on  a  curve  mth  a  radins  of  746.55  feet  to  a  point  468.2  feet ;  thence 
continuing  on  a  tangent  bearing  N.  86^  52'  W.  to  a  point  of  curve  distant  887.65  feet ; 
thence  continuing  westerly  on  a  curve  with  a  radins  of  2,283.68  feet  to  a  point  ou  said 
curve  411.86  feet  distant ;  thence  continuing  on  a  tangent  bearing  N.  76°  32'  W.  1o  a 
point  on  the  center  line  of  avenue  K  prolonged  southerly  ^7.04  wet  from  the  center 
fine  of  East  Eighteenth  street ;  thence  continning  ou  said  taneent  bearing  N.  76*^  32 
W.  to  a  point  on  the  center  line  of  Avenue  J  prolonged  southerTy  897.41  feet  from  the 

*  The  line  between  John  street  and  Houseman  avenne,  produced,  was  modified  by 
the  Seeretary  of  War  August  15,  1890,  so  as  to  run  on  a  ^straight  line  between  the 
points  above  mentioned. 
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center  line  of  East  Eighteenth  street ;  thence  continaiug  on  said  tangent  bearing  N.  76° 
32' W.  to  a  point  of  curve  976.81  feet  distant ;  thence  continaing  westerly  on  a  oorrd 
with  a  radius  of  3,000  feet  to  a  point  1,782.85  feet  distant;  thence  continuing  on  a 
tangent  bearing  S.69^  25'  W.,  2,123.86  feet  to  a  point  on  the  center  line  of  Ingham 
avenue,  prolonged  southerly  250  feet  from  monument  at  the  intersection  of  Ingham 
avenue  and  First  street ;  thence  continuing  westerly  to  a  point  on  the  center  Una  of 
Avenue  8  prolonged  southerly  350  feet  from  the  monument  at  the  intersection  of  Av- 
enue 8  and  First  street;  thence  continuing  westerly  to  a  point  on  the  center  line  of 
Qarretson  street  prolonged  southerly  335.^  feet  from  the  monument  at  the  intersee- 
tion  of  Qarretson  street  and  First  street ;  thence  continuing  westerly  to  a  point  on  the 
center  line  of  Van  Horn  street  prolonged  southeasterly  810  feet  from  the  monument  at 
the  intersection  of  Van  Horn  street  and  avenue  A ;  tnence  continuing  westerly  on  ft 
curve  with  a  radius  of  1,100  feet  to  a  point  on  the  west  side  of  Avenue  A  prolonged 
southerly :  thence  continuing  northwesterly  on  a  curve  with  a  radius  of  600  feet  to  ft 
X>oint  on  the  center  line  of  Vali  Horn  street  prolonged  north westeriy  718  feet  from  the 
monument  at  the  intersection  of  Van  Horn  street  and  Avenue  A;  thence  oontinning 
northwesterly  on  a  tangent  to  the  aforesaid  curve  to  a  point  200  feet  distant ;  thence 
continuing  northerly  on  a  curve  with  a  radius  of  lt910  feet  to  a  point  on  the  sooth 
line  of  First  street  prolonged  westerly  and  1,800  feet  from  the  easterly  line  of  Av- 
enue B. 

The  bulkhead  line  begins  at  a  point  on  a  tanci^ent  bearing  8.  6l<^  22^  W.  563.68  feet 
to  a  point  on  the  joenter  line  of  East  Twenty-first  street  prolonged  easterly  and 
1,380.18  feet  from  the  center  line  of  Avenue  M ;  thence  continuing  on  the  said  tangent 
bearing  8.  61^  22'  W.  to  a  point  on  the  center  line  of  East  Eighteenth  street  pro- 
longed easterly  and  535.18  feet  from  the  center  line  of  Avenue  M;  thence  continuing 
on  the  said  tangent  to  a  point  of  curve  189.45  feet  distant ;  thence  continuing  west- 
eriy on  a  curve  with  a  radius  of  2,083.68  feet  to  a  point  1,700.76  feet  distant ;  thenee 
continuing  westerly  on  a  tangent  to  aforesaid  curve  bearing  N.  71<^  52^  W.  376.29  feet 
to  a  point  on  the  center  line  of  Avenue  K  prolonged  southerly  and  649.5  feet  from 
the  center  line  of  East  Eighteenth  street ;  thence  continuing  westerly  on  the  afore- 
said tangent  bearing  N.  71^  52'  W.  972.43  feet  to  a  point  on  the  center  line  of  Avenoe 
J  prolonged  southerly  and  580.75  feet  irom  the  center  line  of  East  Eighteenth  street; 
thence  still  continuing  on  the  aforesaid  tangent  bearing  N.  71°  fiStf  W.  275  feet  to  ft 
point  of  curve ;  thence  continuing  on  a  curve  with  a  radius  of  4,274.24  feet  to  a  point 
on  the  first  wharf  of  the  Port  Johnson  Coal  Wharves;  this  point  is  54  feet  back  ftom 
the  frout.face  of  the  wharf  and  3  feet  from  the  northeasterly  face  of  the  wharf,  the 
distance  being  measured  at  right  angles  to  the  faces ;  thence  continuing  on  a  line 
bearing  8. 67^^  02'  W.  2,138.9  feet  to  a  ooint  at  the  northeast  corner  of  Enyard's  Wharf, 
said  point  being  on  a  line  bearing  N.  82^  50'  W.,  and  256.6  feet  to  the  intersection 
of  said  line  with  the  center  line  of  Ingham  avenue,  said  point  of  intersection  heing 
86.53  feet  from  the  monument  at  the  intersection  of  Ingham  avenue  and  First  street; 
thence  continuing  along  said  Enyard's  Wharf  to  a  point  on  the  center  line  of  Ing- 
ham avenue  prolonged  southerly,  and  100  feet  from  the  monument  at  the  intersec- 
tiou  of  Ingham  avenue  and  First  street ;  thence  continuing  westerly  to  a  point  on 
the  west  line  of  Avenue  U  prolonged  southerly  5'J.8  feet  from  the  south  line  of  First 
street :  thence  continuing  westerly  to  a  point  on  the  center  line  of  Avenue  8  pro- 
longed southerly  149.54  feet  from  the  monument  at  the  intersection  of  Avenue  S 
and  First  street ;  thence  continuing  westerly  to  a  point  on  the  center  line  of  Garret- 
son  street  prolonged  southerly  335.69  feet  from  the  monument  at  the  intersection  of 
Qarretson  street  and  First  street ;  thence  continuing  westerly  to  a  point  on  a  line 
drawn  at  an  angle  of  132^  20'  to  the  center  line  of  Van  Horn  street,  and  281.47  feet 
therefrom,  the  point  of  intersection  being  239.08  feet  from  the  monument  at  the  inter- 
section of  Van  Horn  street  and  Avenue  A ;  thence  continuing  westerly  and  norUierly 
on  a  curve  with  a  radius  of  679.34  feet  to  a  point  on  a  line  drawn  through  the  center 
of  said  curve  and  making  an  angle  of  66^  42'  with  the  westerly  side  of  Avenne  A; 
thence  continuing  northerly  on  a  curve  with  a  radius  of  2,957  roet  to  a  point  on  the 
south  line  of  First  street  prolonged  westerly  and  1,600  feet  from  the  east  line  of 
Avenue  B. 
The  pier-head  and  bulkhead  lines  around  Shooter's  Island  are  described  as  follows: 
Deseriptian  of  the  pier-head  line. — Beginning  at  a  point  in  the  south  line  of  the  pi 


point  or  place  of  beginning. 
Description  of  the  bulkhead  line, — Beginning  at  the  aforesaid  point  in  the  south  line 


thence  running  8.  71°  50'  W.  210.3  feet;  thence  running  8.  5°  13'  W.  617.64  feet; 
thence  running  8.  44^  45'  E.  316.79  feet  to  the  point  or  place  of  beginning. 
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b.  HARBOR  LINES  FOR  EAST  SHORE  OF  EAST  RIVER,  NEW  TORK, 
FROM  FOOT  OF  BROADWAY,  BROOKLYN,  TO  RAYENSWOOD,  LONG 
ISLAND. 

Harbor  Line  Board, 
New  York  (Hty^  January  27, 1890. 

General  :  The  Board  of  Engineers  for  Harbor  Lines  of  New  York 
H'arbor,  constituted  by  Special  Orders,  No.  49,  headquarters  Corps  of 
Engineers,  October  5, 1888,  has  the  honor  to  report  that  at  the  meeting 
held  iu  this  city  January  22, 1890,  the  following  resolution  was  adopted, 
referring  to  proposed  harbor  lines  on  the  easterly  shore  of  East  Biver, 
New  York,  extending  from  the  foot  of  Broadway,  Brooklyn,  E.  D.,  to 
Ravenswood,  Long  Island: 

Reaolvedf  That  the  present  legal  pier-head  and  balkhead  lines  on  the  easterly  shore 
of  East  River,  from  Broadway  Ferry,  Brooklyn,  to  the  eastern  end  of  the  pier  line  at 
Baveuawoody  established  by  the  laws  of  the  State  of  New  York,  chapter  536,  June  15, 
l^d,  be  recommended  to  the  Secretary  of  War ;  and  that  Colonel  Gillespie  be  re- 
qaeated  to  prepare  a  map  und  definition  of  said  lines  for  action  at  this  meeting  of  the 
Board. 

The  Board  has  considered  and  adopted  for  recommendation  a  greater 
length  of  the  shore-line  than  embraced  between  the  limits  mentioned  in 
this  resolution,  bat  as  it  has  credible  information  that  private  parties 
are  now  endeavoring  to  obtain  legislation  at  Albany  providing  for  an 
objectionable  oatwa]^  extension  of  the  harbor  lines  in  the  vicinity  of 
Bushwick  Greek,  Brooklyn,  it  has  been  deemed  best  to  submit  at  once 
a  separate  report  upon  these  lines  so  that  the  action  of  the  Secretary  of 
War  may  forestall  that  of  the  parties  seeking  new  legislation  by  the  State. 

The  lines  now  submitted  to  the  Secretary  of  War  for  his  adoption 
and  approval  are  described  as  follows : 

1.  From  Broadway,  Brookly^f  to  North  Tenth  street,  fFilliamshuraht  Lang  Island. — ^Tfae 
harbor  lines  on  this  front  are  those  recommended  by  the  New  York  Harbor  Commis- 
sion January,  1856,  and  enacted  by  chapter  763,  Acts  of  Legislature  of  the  State  of 
New  York,  passed  April  17,  1857. 

The  report  of  the  commission  describes  the  lines  as  follows: 

"  That  the  bulkhead  line  follow  the  18-foot  curve  of  depth  of  water  as  laid  down 
on  Map  No.  1,  East  River/'  and  **  that  the  exterior  line  extend  two  hundred  and  fifty 
feet  outside  of  the  bulkhead  line.'' 

2.  From  North  Tenth  afreet,  WilliamsJmrghf  Lanj  Island^  to  Bushviok  Creek,— Theae 
lines  were  enacted  by  chapter  334,  act  of  legislature  of  the  State  of  New  York,  passed 
April  29, 1673,  to  conform  **  with  the  map  entitled  Map  of  Water  Fronts  on  East 
River,  at  Bushwick  Inlet,  Brooklyn,  E.  D.,-'  made  by  D.  Rosa,  city  surveyor,  which 
was  filed  in  the  office  of  the  secretary  of  state  on  the  5th  of  June,  1865. 

From  a  copy  of  the  D.  Rosa  map  on  file  with  the  Harbor  Line  Board  the  following 
description  of  the  enacted  lines  is  made: 

Be|{inning  at  a  point  on  the  bulkhead  line  adopted  in  1857  in  the  west  line  of  North 
Tenth  street,  Wtlliamsbnrgh,  prolonged  northerly  803  feet  from  the  north  side  of 
First  street ;  thence  running  in  a  straight  line  to  a  point  in  the  west  side  of  North 
Eleventh  street  prolonged  northerly  888  f^t  from  the  north  side  of  First  street ; 
thence  running  in  a  straij^ht  line  to  a  point  in  the  west  line  of  North  Twelfth  street 
prolonged  northerly  988  teet  from  the  north  side  of  First  street ;  thence  running  in  a 
curve  to  a  point  in  the  west  line  of  North  Thirteenth  street  prolon^ped  northerly 
872  feet  from  the  north  side  of  First  street ;  thence  running  in  a  straight  line  to  a 
point  in  aline  parallel  to  the  west  side  of  North  Thirteenth  street  prolonged  northerly 
and  38.5  feet  therefrom  and  733  feet  from  the  north  side  of  First  street ;  thence  run- 
ning in  a  straight  line  to  a  point  in  a  line  parallel  to  the  west  side  of  North  Thirteenth 
street  and  93  feet  therefrom  and  529.5  feet  from  the  north  side  of  First  street; 
thence  running  in  a  straight  line  to  a  point  in  a  line  parallel  to  the  west  line  of  North 
Thirteenth  street  and  13o.5  feet  thererrom  and  317.5  feet  from  the  north  side  of  First 
street ;  thence  running  in  a  straight  line  to  a  point  in  a  line  parallel  to  the  west  side 
of  North  Thirteenth  street  and  166  feet  therefrom  and  125  feet  from  the  north  side  of 
First  street. 

The  pier-head  line  begins  at  a  point  on  the  pier-head  line  adopted  in  1857,  in  the 
west  line  of  North  Tenth  street  prolonged  northerly  1,065  feet  from  the  north  side  of 
First  street ;  thence  rnnning  in  a  straight  line  to  a  point  in  the  west  side  of  North 
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Eleventh  street  prolonged  northerly  1,154  feet  from  the  north  side  of  First  street; 
thenoe  rannine  in  a  corve  to  a  point  in  the  west  line  of  North  Twelfth  street  pto- 
loQged  uortheriy  1,180  feet  from  the  north  side  of  First  street  $  thenoe  ronnine  m  s 
curve  to  a  point  iu  the  west  line  of  North  Thirteenth* street  prolonged  northerly  873 
feet  from  the  north  side  of  First  street,  where  it  joins  the  bulkhead  line  deeeribed  abo?e. 

3.  From  the  east  iide  o/Buekwick  Creek  to  the  north  Hdo  of  Calyer  sfrasf,  CtrtenpaiMt.— 
These  lines  are  the  same  as  enacted  by  chapter  763,  act  of  the  legislatnre  of  the  State 
of  New  York,  passed  April  17,  1857. 

4.  From  north  $ide  of  Calyer  street  to  the  South  side  of  Box  street,  Oreenpoint.-^These 
lines  were  enacted  by  chapter  628,  act  of  legislatnre  of  the  State  of  New  York,  passed 
June  14,  1886,  and  are  described  as  follows: 

Beginning  at  a  point  on  the  pier  line,  as  now  established  by  law,at  the  point  where 
the  northerly  line  of  Calyer  street  prolonged  intersects  the  present  pier  line ;  thence 
running  northwesterly  on  a  curved  line  to  a  point  on  the  southerly  line  of  Oak.stTMt 
prolonged  distant  32  &et  westerly  from  the  pi^esent  pier  line;  thenoe  northerly  on  a 
curved  line  to  a  point  on  the  southerly  line  of  Noble  street  prolonged  distant  133 
feet  westerly  from  the  present  pier  line ;  thence  northerly  on  a  curved  line  to  a  point 
on  the  southerly  line  of  Milton  street  prolonged  distant  205  feet  westerly  from  the 
present  pier  line  ;  thence  northerly  on  a  curved  line  to  a  point  on  the  sontherly  line 
of  Greenpoint  avenue  prolonged  distant  245  feet  westerly  from  the  present  pier 
line ;  thence  northerly  on  a  curved  line  to  a  point  on  the  sontherly  line  of  Kent 
street  prolonged  250  feet  westerly  from  the  present  pier  line ;  thenee  northerly  on  s 
curved  line  to  a  point  on  the  southerly  line  of  Java  street  prolonged  Q25  feet  west- 
erly from  the  present  pier  line;  thence  northerly  on  a  curved  line  to  a  point  on  the 
southerly  line  of  India  street  prolonged  175  feet  westerly  firom  the  present  pier 
line ;  thence  northerly  on  a  curved  line  to  a  point  on  the  sontherly  line  of  Hnroo 
street  prolonged  115  feet  westerly  from  the  present  pier  line ;  thence  northerly  on  a 
curved  line  to  a  point  on  the  southerly  line  of  Green  street  prolonged  82  feet  west- 
erly from  the  present  pier  line ;  thence  northerly  on  a  curved  line  to  a  point  on  the 
southerly  line  of  Freeman  street  prolonged  73  feet  westerly  from  the  present  pier 
line;  thence  northeasteriy  on  a  curved  line  to  a  point  on  the  southerly  line  of  Eagle 
street  prolonged  60  feet  westerly  from  the  present  pier  line;  thence  northeasteny 
ou  a  curved  line  to  a  point  on  the  southerly  line  of  Dupont  street  prolonged  43  feet 
westerly  from  the  present  pier  line ;  thence  northeasterly  in  a  curved  line  until  it 
meets  the  present  pier  line  in  the  intersection  of  the  southerly  line  of  Box  street 
prolonged  with  the  present  pier  line. 

5.  Newtoum  Creek  to  First  street.  Long  Island  City, — ^These  lines  were  enacted  by  chap- 
ter 224,  act  of  legislatnre  of  the  State  of  New  York,  passed  May  8,  1878,  and  are  de- 
scribed as  follows : 

The  pier  and  bulkhead  lines  on  the  Brooklyn  side  of  Newtown  Creek  will  begin  at 
a  point  situated  at  the  extremity  of  a  lino  parallel  to  and  200  feet  to  the  eastward  of 
the  easterly  line  of  Duck  street,  430  feet  from  the  intersection  of  said  line  with  the 
northerly  line  of  Paidee.avenne,  and  running  thence*  (N.65^  E.  45'  W.)  1,253  feet,  in- 
tersecting the  easterly  line  of  Pequod  street  475  feet  from  the  northeast  comer  of 
Paidge  avenue  and  Pequod  street;  (hence  north  (N.71o  50'  W.)  260  feet,  intersecting 
the  easterly  line  of  Shawnett  street  461  feet  from- the  northeast  corner  of  Paidge 
avenue  and  Shawnett  street;  thence  north  (N.74<^3'  W.)  480  feet,  intersecting  the 
westerly  line  of  Oakland  street  221  feet  from  the  northwest  comer  of  Ash  and  Oak- 
land streets ;  thence  north  (N.  79^  40'  W.)  263  feet ;  thence  north  (N.  86^  10'  W.)  93 
feet ;  thence  south  (S.  89^ :«)'  W.)  115  feet;  thence  south  (S.  84°  3^  W.)  268  feet,  inter- 
secting the  easterly  line  of  Union  avenue  376  feet  from  the  northeast  comer  of  Union 
avenue  and  Ash  street;  thencesouth  (S.82°  55'  W.)  119  feet;  thence  south  (8.79^36' 
W.)  148  foot;  thence  sonth  (S.74o  38'  W.)  a5  feet,  at  which  point  the  line  connects 
with  the  line  recommended  by  the  special  Board  for  the  revision  of  pier  and  bulkhead 
lines  in  1875.  The  pier  line  continuing  from  this  last  point  runs  south  (8. 56^  2d'  W.) 
440  feet  to  its  intersection  with  the  easterly  line  or  Ann  street,  505  feet  from  the 
northeast  corner  of  Ann  and  Commercial  streets;  thencesouth  (S.  55<^  54'  W.)  523 
feet  to  its  intersection  with  the  easterly  line  of  Pink  street  524  feet  from  the  north- 
east corner  of  Pink  and  Commercial  streets ;  thence  along  a  gentle  curve  tangent  to 
the  last-mentioued  course  and  intersecting  the  southerlv  line  of  Clay  street  1,026 
feet  from  its  intersection  with  the  easterly  line  of  Franxlin  avenue,  the  southerly 
line  of  Dupont  street  1,278  feet  from  its  intersection  with  the  easterly  line  of  Franklin 
avenue  and  the  southerly  line  of  Eagle  street  1,438  feet  from  its  intersection  with  the 
easterly  line  of  Franklin  avenue. 

The  new  pier  and  bulkhead  line  on  the  Long  Island  City  side  of  the  creek  from  its 
point  of  beginning  to  where  it  connects  with  the  line  recommended  by  the  special 
Board  in  1875  is  parallel  to  and  250  feet  distant  from  the  line  on  the  opposite  side  of 
the  creek^  and  is  described  as  follows : 

Beginning  at  a  point  laying  iu  the  prolongation  of  the  westerly  line  of  Hayward 

•Act  in  error ;  the  correct  bearing  is  N.  65°  46'  W. 
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street  718  feet  distant  from  its  intersection  with  the  southerly  line  of  Borden  avenne 
as  at  present  bnilt;  thenoe  north  (N.  7iP  49'  W.)  289 feet ;  thence  north  (N.  85°  KV  W.) 
113  feet ;  thenoe  south  (S.  89°  SO'  W.)  136  feet ;  thenoe  south  (S.  84^  39^  W.)  ^^85  feet, 
intersecting  the  westerly  line  of  Vemim  avenue  148  feet  from  the  southwest  corner 
of  Vernon  avenue  and  Flushing  street,*  (82^  55'  W.)  132  feet;  thence  south  (8.  79^ 
36^  W.)  1G9  feet;  thence  south  (S.  74^  38'  W.)  206  feet,  to  its  interseotion  with  the 
easterly  line  of  West  avenue  318  feet  from  the  southeast  comibr  of  West  avenne  and 
Flushing  street,  at  which  point  the  line  connects  with  and  thereafter  follows  the  line 
recommended  by  the  special  Board  in  1875;  continuing  from  this  last  point  the  lino 
runs  south  (8.  36^  6'  W.)  610  feet;  thence  south  (S.  63^  SO'  W.)  1,170  feet  to  the  East 
River  exterior  line ;  'thence  up  the  East  River  along  a  gentle  curve,  intersecting  the 
southerly  line  of  Pier  street  509  feet  from  the  southwest  corner  of  Pier  and  River 
streets,  the  southerly  line  of  Duck  street  499  feet  from  the  southwest  corner  of  Duck 
and  River  streets,  the  southerly  line  of  Pidgeon  street  740  feet  from  the  southwest 
coinerof  Pidgeon  and  l*>ont  streets,  the  southerly  line  of  Flushing  street  711  feet 
from  the  southwest  comer  of  Flushing  and  Front  streets,  and  the  southerly  line  of 
First  street  671  feet  from  the  southwest  corner  of  First  and  Front  streets. 

The  above  is  a  description  of  the  new  pier  and  bulkhead  lines. 

6.  From  Firtt  ttreet.  Long  IsUntd  CHiy,  to  ^e  rielnUy  of  Noit  avtfim^,  Ravenswoody 
Long  Island.— Theae  lines  were  enacted  by  chapter  536,  act  of  the  legislature  of  the 
State  of  New  York,  passed  June  15,  1889^  and  are  described  as  follows : 

Beginning  at  the  termination  of  the  line  established  by  chapter  224  of  the  laws  of 
1878,  at  the  southerly  line  of  First  street  671  feet  from  the  southwest  comer  of  First 
and  Front  streets,  in  Long  Island  City,  and  200  feet  outside  of  the  bulkhead  and 
pier  line  established  by  chapter  t  367  of  the  laws  of  1857 ;  thence  up  the  East  River 
intersecting  the  southerly  line  of  Second  street  155  feet  outside  of  the  said  pier  line 
of  1857,  the  southerly  line  of  Third  street  132  feet  outside  of  the  said  pier  line,  the 
southerly  line  of  Fourth  street  120  feet  outside  of  said  pier  Hue,  the  southerly  line 
of  Fifth  street  102  feet  outside  of  said  pier  line,  the  southerly  line  of  Sixth  street 
90  feet  outside  of  said  pier  line,  the  southerly  line  of  Seventh  street  80  feet  outside 
of  said  pier  line,  the  southerly  line  of  Eighth  street  95  feet  outside  of  said  pier  line, 
the  southerly  line  of  Ninth  street  115  feet  outside  ol  said  pier  line,  the  southerly  line 
of  Tenth  street  125  feet  outside  of  said  pier  line,  the  southerly  line  of  Nott  avenue  105 
feet  outside  of  said  pier  line ;  and  thence  by  the  Hue  indicated  on  said  map  until  it 
meets  the  pier  line  of  1857,  at  a  point  2,000  feet  from  the  southerly  line  of  Nott  ave- 
nne aforesaid. 


Beepectfolly  submitted. 


Henbt  L.  Abbot, 

Colonel  of  Engineers^ 
BvL  Brig.  Oen.j  U.  8.  A.^ 
President  of  the  Board. 
Wm.  p.  Graiohill, 

Colonel  of  Engineers. 

0.  B.  GOMSTOGK, 

Colonel  of  Engineers^ 
Bvt,  Brig.  Gen.j  U.  8.  A. 
D.  0.  Houston, 

Colonel  of  Engineers. 

6.  L.  OiLLESPIE, 

Lieut  Col.  of  Engineers. 
Brig.  Oen.  Thomas  L.  Oasey, 

Chief  of  Engineers  y  U.  8.A. 

[First  iBdoneDenl] 

Office  Chief  of  Engineers, 

U.  8.  Army, 
February  7,  1890. 
Bespectfally  submitted  to  the  Secretary  of  War. 
The  Board  of  Engineers  for  Harbor  Lines  of  New  York  Harbor  reports 
that  at  a  meeting  held  January  22, 1890,  the  following  resolution  was 
adopted,  referring  to  proposed  harbor  lines  on  the  easterly  shore  of 

*Aot  in  error ;  the  beariog  soath  is  omitted  in  the  act. 
t  Act  in  error ;  com)€t  reading  of  the  chapter  is  No.  763. 
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East  River,  New  York,  extending  from  the  foot  of  Broadway,  Brooklyn, 
E.  D.,  to  Eavenswood,  Long  Island : 

Betolved^  That  the  pieaeut  legal  pier-head  aud  bulkhead  liDes  on  the  easterly  ihoK 
of  East  River,  from  Broadway 'Ferry,  Brooklyn,  to  the  eastern  end  of  the  pier-hctd 
line  at  Ravenswood,  eetablished  by  the  laws  of  the  State  of  New  York,  chapter d36^ 
June  15,  1889,  be  recommeoded  to  the  Seeretary  of  War.     •     *     • 

The  Board  states  that  it  has  considered  and  adopted  for  recommeada- 
tion  a  greater  length  of  the  shore-line  than  is  embraced  between  the 
Hniits  mentioned  in  this  resolution,  bat  as  it  has  credible  informatioB 
that  private  parties  are  now  endeavoring  to  obtain  legislation  at  Al- 
bany providing  for  an  objectionable  outward  exteusiou  of  the  harhor 
lines  in  the  vicinity  of  Bushwick  Creek,  Brooklyn,  it  has  been  deemed 
best  to  submit  at' once  a  separate  report  upon  these  lines,  so  that  tbe 
action  of  the  Secretary  of  War  may  forestall  that  of  the  parties  seek- 
ing new  legislation  by  the  State.  The  following  lines,  described  in  tbe 
wii  hin  report  and  indicated  on  the  accompanying  map,  are  aoeordiDfif 
submitted  for  approval : 

1.  From  Broadway,  Brooklyn,  to  North  Tenth  street,  Williaoisbiirgii, 
Long  Island. 

2.  From  North  Tenth  street,  Williamsburgh,  Long  Island,  to  Baah- 
wick  Creek. 

3.  From  the  east  side  of  Bushwick  Creek  to  the  north  side  of  Calyer 
street,  Greenpoint. 

4.  From  north  side  of  Calyer  street  to  the  south  side  of  Box  stre^ 
Greenpoint. 

5.  Newtown  Creek  to  First  street.  Long  Island  City. 

6.  From  First  street.  Long  Island  City,  to  the  vicinity  of  Nott  ave- 
nue, Ravenswood,  Long  Island. 

It  is  recommended  that  the  lines  proposed  by  the  Board  be  approved, 
and  that  the  Secretary  place  his  approval  both  upon  the  report  and  tbe 
tracing  submitted. 

Thos.  Lincoln  Caset, 
Brig.  Qen,^  Chief  of  Engineen. 

[Second  indotMment.] 

War  Department,  February  8, 1590. 
Approved. 

Kedfield  Proctor, 

Secretarff  of  War. 


c,  harbor  lticbs  for  the  shore  of  new  jersey  from  commuin- 
paw,  jersey  city,  to  constable  point,  beboen  neck., 

Harbor  Line  Board, 
New  York  Citpj  January  27,  1890. 

General  :  The  Board  of  Engineers  for  Harbor  Lines,  New  York  Har- 
bor, constituted  by  Special  Orders,  No.  49,  Headquarters  Corps  of  Ed^- 
neers,  October  5, 1888,  has  the  honor  to  report  that  at  its  session  held 
in  this  city  January  23,  1890,  the  following  resolution  referring  to  a 
provisional  change  in  the  existing  lines  on  the  shore  of  New  Jersey, 
extending  from  Communipaw,  Jersey  City,  to  Constable  Point,  Bergen 
Neck,  was  adopted,  viz : 

Whereas  f  here  are  propositious  before  the  Board  looking  to  a  toaterial  modifica* 
tion  of  the  present  plan  adopted  by  the  riparian  comniiasion  of  New  Jersey  for  im- 
proving the  water-front  along  the  so-called  Jersey  Flats,  by  sobstituting  for  said  plan 
an  exterior  artificial  island,  which  island  is  inconsistent  with  said  plans : 
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BeMlved,  That  the  line  of  solid  fillinff  defined  by  the  Riparian  Commiseion  of  New 
Jersey  in  1864-65  be  recommended  as  the  limits  beyond  wnich  oo  filling  or  strnotore 
shall  be  permitted  until  the  whole  subject  is  ready  to  be  presented  for  the  action  of 
the  Board  and  the  Secretary  of  War. 

It  is  the  recommendation  of  the  Board  that  all  work  of  constraction 
beyond  the  harbor  lines  adopted  by  the  riparian  commission  of  New 
Jersey  in  1864-'65  for  Jersey  Flats  be  at  once  arrested,  so  as  to  give 
adequate  time  to  the  Board  for  the  proper  consideration  of  the  plans  for 
the  future  utilization  of  the  shoal  waters  on  the  New  Jersey  shore  known 
as  Jersey  Flats. 

Up  to  last  year  no  disposition  had  been  evinced  by  any  private  par- 
ties or  corporations  owning  or  controlling  grants  of  land  under  water 
extending  out  over  the  Hats  to  take  advantage  of  their  grants,  except- 
ing the  Morris  &  Cummings  Dredging  Company  and  the  Point  Breeze 
Ferry  and  Improvement  Company  at  Palmipaw,  New  Jersey,  and  the 
National  Storage  Company  at  Black  Tom,  near  Cavan's  Point,  New 
Jersey. 

The  improvement  by  solid  filling  at  Palmipaw  has  already  reached 
the  bulkhead  line  of  1864-'65,  and  the  improvements  at  Black  Tom 
have  reached  with  solid  filling  the  bulkhead  line  of  1883. 

The  accompanying  map  shows  the  existing  legal  lines  of  1883  in  their 
relation  to  those  of  1864-'65,  and  the  location  and  extent  of  the  im- 
provefbent  at  Palmipaw  and  Black  Tom. 

The  Board,  in  explanation  to  the  preamble  to  the  resolution  adopted, 
would  say  that  the  construction  of  an  artificial  island  of  considerable 
area  along  the  eastern  border  of  Jersey  Flats  from  near  Ellis  Island  to 
Bobbins  Beef,  would  proportionally  diminish  the  tidal  prism  of  the 
flats,  and  its  construction  would  be  inconsistent  with  the  liberal  privi- 
leges for  solid  filling  authorized  by  the  riparian  commission  lines  of 
1^3.  If  the  Board  should  approve  later  the  construction  of  such  an 
artificial  island,  it  is  certain  that  the  lines  of  1883  would  be  pushed 
back  toward  the  shore  and  probably  to  about  the  location  of  the  lines 
adopted  in  1864-'65. 

When,  in  accordance  with  existing  legal  rights,  actual  constructions 
have  been  made,  it  is  a  delicate  matter  to  require  their  removal ;  and 
it  is  to  avoid  such  a  contingency  in  this  case  that  the  Board  urges  im- 
mediate action. 

For  the  Board : 

Yery  respectfully,  your  obedient  servant, 

Henbt  L.  Abbot, 
Colonel  of  Engineers^ 

Bvt.  Brig.  Oen.y  J7.  8.  -4., 
,  President  of  the  Board. 

Brig.  Oen.  Thomas  L.  Caset, 

Chief  of  Engineers  J  U.S.  A. 

(First  indorMment.! 

Office  Chief  of  Engineebs, 

U.  S.  Abmy, 
January  30,  1890. 

Bespectfully  submitted  to  the  Secretary  of  War. 

The  Board  of  Engineers  for  Harbor  Lines  in  New  York  Harbor  rec- 
ommends that  the  line  of  solid  filling  defined  by  the  riparian  commis- 
sion of  New  Jersey  in  1864-'65  be  adopted  as  the  limit  beyond  which 
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no  filling  or  stractnre  shall  be  permitted  until  the  whole  «abject  is  readj 
to  be  presented  ibr  the  action  of  the  Secretary  of  War ;  this  action  (o 
be  preliminary  to  a  further  consideration  of  the  plans  for  the  fatare 
regulation  of  the  shoal  waters  on  the  New  Jersey  shore  known  as  Jer- 
sey Flats.  -   ^         ... 

The  views  of  the  Board  are  concurred  in  by  me  and  recommended  for 
approval. 

Thos.  Lincoln  Casey, 
Brig.  Oen,,  Chief  of  Engineen. 

[Second  indorMment.] 

War  Department,  Februarff  1, 1890. 

Approved  as  recommended  by  the  Chief  of  Engineers. 

Bedfield  Pkoctor, 

Secretary  of  War, 


d.  harbor  lines   for    south   and   west   shores   of    STATEN  ISL- 
"  AND    from    fort  WADSWORTH    TO    ELlZABfiTHPOBT,   NEW  JBB- 

sey,  and  west  bank  op  arthur  kill  from  perth  ambot 
to  elizabethport,  new  jersey. 

Harbor  Line  Board, 
New  Ywk  City,  February  18,  1890. 

General  :  The  Board  of  Engineers  for  Harbor  Lines  of  New  Yori 
Harbor,  constituted  by  special  orders  No.  49,  headquarters  Corps  of 
Engineers,  October  5, 1888,  in  continuation  of  the  subject  of  establish- 
ing harbor  lines  for  Staten  Island,  New  York  Harbor,  contained  in  re- 
ports of  June  4, 1889,  and  December  18, 1889,  recommending  harlior 
lines  on  the  east  shore,  extending  fVoni  Fort  Wadsworth  to  New 
Brighton,  approved  by  the  Secretary  of  War  June  21, 1889,  and  on  the 
north  shore,  approved  by  the  Secretary  of  War  January  :^4, 1890,  bas 
now  the  honor  to  present  for  the  approval* of  the  Secretary  of  War 
harbor  lines  on  the  south  and  west  shores  of  Staten  Island,  connecting 
with  the  lines  already  approved,  and  completing  the  system  aroaud 
the  island ;  and  also  harbor  lines  for  the  west  bank  of  Arthur  Rill  from 
Perth  Amboy  to  Elizabethporth,  N.  J. 

These  lines,  additional  to  those  previously  submitted,  are  delineated 
upon  the  map  accompanying  this  report. 

The  harbor  lines  recommended  are  as  follows : 

1.  From  Fort  Wadsworth,  N.  Y.,  southwestward  to  a  point  on  west 
shore  of  Staten  Island,  New  York,  opposite  the  month  of  Woodbridge 
creek,  New  Jersey. 

2.  From  point  on  west  shore  of  Staten  Island  opposite  Woodbridge 
Creek  to  eastern  end  of  Government  dike  opposite  Elizabeth  port. 

3.  West  bank  of  Arthur  Kill,  from  foot  of  Lewis  street,  Perth  Amboy 
to  Elizabethport,  N.  J. 

These  lines  are  fully  described  in  a  separate  paper  forming  an  in- 
dosnre  to  this  report  As  there  are  few  prominent  objects  in  the  vi- 
cinity the  Boaid  recommends  that  permanent  monuments  be  pat  down 
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a3  early  as  practicable  to  mark  defiuitely  and  accurately  the  base  lines 
from  which  the  harbor  lines  are  laid  off. 
Kespectfully  submitted.  Hemby  L.  Abbot, 

Colonel  of  Engineers^ 
Bvt  Brig.  Gen.,  U.  S.  A. 
Wm.  p.  Obaighill, 
Colonel  of  Engineers. 

O,  B.  OOMSTOOK, 

Colonel  of  Engineers, 
Bvt.  Brig.  Oen.,  U.  8.  A. 
D.  0.  Houston, 

Colonel  of  Engineers, 
6.  L.  Gillespie, 
Lieut.  Col.  of  Engineers. 
Brig.  (}en.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 

[Pint  iiidoraeineDfc.J 

Offioe  Ohief  of  Enoineebs, 

U.  S.  Abmy, 
March  1, 1890. 
'Bespectfally  sabmitted  to  the  Secretary  of  War. 
The  Board  for  Harbor  Lines  of  New  York  Harbor,  in  continaation*of 
the  subject  of  establishing  harbor  lines  for  Staten  Island,  contained  in 
reports  of  June  4,  and  December  18, 1889,  recommending  harbor  Hues  on 
the  east  shore  and  on  the  north  shore,  approved  by  the  Secretary  of  War 
June  21, 1889,  and  January  24, 1890,  respectively,  now  submits,  for  the 
approval  of  the  Secretary,  harbor  lines  on  the  south  and  west  shores  of 
Staten  Island  connecting  with  the  lines  already  approved,  and  complet- 
ing the  system  around  the  island;  and  also  harbor  lines  for  the  west 
bank  of  Arthur  Kill  from  Perth  Amboy  to  Elizabethport,  N.  J.    The 
lines  submitted  for  approval  are  fully  described  in  the  within  inclosure, 
and  delineated  on  the  accompanying  chart  and  are  as  follows : 

1.  From  Fort  Wadsworth,  N.  Y.,  sonthwestward  to  a  point  on  west 
shore  of  Staten  Island,  New  York,  opposite  the  mouth  of  Woodbridge 
Creek,  New  Jersey. 

2.  From  point  on  west  shore  of  Staten  Island  opposite  Woodbridge 
Creek,  to  eastern  end  of  Government  dike  opposite  Elizabethport. 

3.  West  bank  of  Arthur  Kill,  from  foot  of  Lewis  street,  Perth  Amboy, 
to  Elizabethport,  N.  J. 

It  is  recommended  that  the  lines  proposed  by  the  Board  be  approved, 
and  that  the  Secretary  place  his  approval  both  upon  the  report  and 
the  tracing  submitted. 

Thos.  LmooLN  Oasey, 
Brig.  Oen.,  Chief  of  Engineers. 

(Second  Indoraement.] 

Wab  Depabtment,  March  4, 1890. 
Approved.  Bedfield  Pbootob, 

8eoretary  of  War. 

DESCRIPTION  OF  HABBOB  LINES  ON  THE  SOUTH  AND  WEST  SHORES  OF  STATEN  ISLAND, 
AHDFOR  THE  WEST  BANK  OF  ABTHUR  KILL  FROM  PERTH  AMBOY  TO  ELIZABETHPORT, 
NEW  JERSEY,  WHICH  ARE  RECOMMENDED  TO  TRE  SECRETARY  OF  WAR  FOR  AP- 
PROVAL AND  ADOPTION  BY  THE  BOARD  OF  ENGINEERS  FOR  HARBOR  LINES  OF  NSW 
YORK  HARBOR,  CONSTITUTED  BY  SPECIAL  ORDER  49,  HEADQUARTERS  CORPS  OF  ENGI- 
NEERS, OCTOBER  5,  1^88,  IN  A  RKPORT  DATED  FEBRUARY  18,  1890. 

The  pier  and  bulkhead  lines  for  the  soath  and  west  shores  of  Staten  Island  are  laid 
at  certain  distanoes  fh>m  the  shore-line  and  runs  from  Fort  Wadsworth  soath- 
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westerly  through  the  Arthnr  Kill  to  the  dike  opposite  Elizabethport ;  it  is  fixed  I 
offsets  from  est»blished  base  lines  which  join  Hgbt-hooses  in  the  Ticinity,  ehimae 
or  stakes  driven  into  the  ground.  The  magnetic  bearing  auid  length  of  each  ba 
line  are  written  upon  the  base  line. 

The  pier-bead  and  bulkhead  line  begins  at  the  southeast  comer  of  the  bulkhead 
front  of  Fort  Wadsworth,  the  co-ordinates  of  said  point  being  referred  to  the  line  joi 
ing  Fort  Tompkins  Light  and  Elm  Tree  Light  prolonged  northeasterly,  the  origin 
co-ordinates  being  Fort  Thompkins  Light,  the  abscissa  is  — 1,068  feet  and  the  con 
sponding  ordinate  -|-650 ;  thence  continuing  southerly  and  south  westerly,  thevaiio 
points  of  change  being  fixed  by  the  co-ordinates  referred  to  the  base  line  Joining  Fo 
Tompkins  and  Elm  Tree  Light  whose  bearing  is  S.  39^  29^  36''  W.,  and  whose  fes^ 
is  18,166.9  feet;  the  following  table  giyes  the  absciseie,  with  Fort  Tompkins  Ligbti 
the  origin  and  the  corresponding  ordinates,  viz : 


Abfldaae. 

Ordinates. 

FMt 

F*«L 

+      216 

—   860 

+  4.4W 

—    650 

+  0.706 

—    876 

+12.0S6 

—1.060 

+11,«B5 

—    730 

-flLOW 

—    700 

+12,261 

~    960 

+13,976 

—    340 

+li.«» 

—    115 

+16,323 

—    290 

+18,044 

—    635 

*  At  a  point  marked  "A"  on  the  map  (aee  deecriptloD  of  pier-head  line,  page  808,)  the  pte- 
depftrte  from  the  bulkhead  line.    The  bulkhead  line  oontlnnes  a*  follows : 


h«dKi 


Thence  continuing  southwesterly  along  the  shore,  the  points  of  change  being  tvti 
bv  co-ordinates  referred  to  the  base  line  joining  Elm  Tree  Light  and  the  chimney  il 
Seguine's  Point,  the  bearing  of  said  base  line  being  S.  f&^  29'  39"  W.  and  itsleofti 
33,767.5  feet.  The  following  table  gives  the  absciflssB,  with  Elm  Tree  Light  si  w 
origin,  and  the  corresponding  ordinates,  viz : 


AhWSiSBCB. 

Ordhiates. 

Feet. 

FeeL 

+  1.383 

-1.066 

+12,370 

-3,960 

+12,862 

-4.096 

+18,358 

—4.146 

+18.880 

-4.120 

+14,847 

—4,025 

+14,801 

-3,866 

+16,213 

-3,640 

+15, 158 

-3,040 

+14,932 

—2,175 

+15,6u4 

—    670 

+16.315 

-1.116 

+16, 816 

—1, 210 

+18,333 

—1.015 

+18,843 

—1,015 

+20,986 

—1,215 

+22,949 

—    890 

+26.893 

—    816 

+25,703 

—    620 

+26,148 

-    290 

+2^080 

—    280 

+27.166 

—    360 

-»-27,662 

—    836 

+28, 147t 

-    190 

+28,453 

+    216 

+28,933 

+    876 

+29,439 

+    390 

+29,940 

+    296 

+30,426 

+    160 

+32.694 

-    756 

+33.189 

—    840 

+33.635 

—    620 

t  At  this  point  the  line  oontlnnes  south  as  a  pier>head  and  balkhead  Has. 
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Thence  contiDOiDg  sooth  weBterlv  alon^  PrincesA  Bay,  the  points  of  change  heing  fixed 
by  co-ordinates  referred  to  the  base  line  joining  the  chimney  at  Segnine's  Point  and 
Princess  Bay  Light,  bearing  8.  76°  16'  16''  W.  and  its  lenfi(&h  4,999.3  feet.  The  fol- 
lowing table  gives  the  absciss®  with  the  chimney  as  the  origin,  and  the  correspond- 
ing ordinatesy  yiz : 


AbMiauB. 

Otdlnates. 

FeeL 

FseL 

+    125 

-aoo 

+    000 

+140 

-1-1.030 

+400 

+1.515 

+565 

+1.805 

+510 

+2,480 

+840 

+2.080 

+885 

+3.484 

+775 

+3.880 

+460 

+4.205 

+  80 

+4,585 

-340 

Thence  c«mtinning  southwesterly  along  the  shore,  the  points  of  chanse  being  fixed  by 
co-ordinates  referrod  to,  the  baseline  joining  Princess  Bay  Light  and  Station  I  of  the 


Abtdaac. 

Ordinatet. 

FttL 

Fttt* 

+       75 

—    520 

+  1.606 

—1.180 

+  2.005 

—1.205 

+  2,600 

—1.375 

+  3.100 

—1.236 

+  8.005 

—1,160 

+  4.710 

-    840 

+  5.105 

-    730 

+  5,705 

—    700 

+  «»205 

—    745 

+  «»705 

—    845 

+  7.175 

--1,010 

+  7.830 

—1,275 

+  8,825 

—1,805 

+  8.825 

—1,450 

+  0.330  • 

-1,4« 

+  0,830 

—1.805 

+10.815 

—1.280 

+10, 770 

—1,040 

+11.100 

—    710 

+11.365 

—    430 

Thence  continuing  northwesterly  to  a  point  in  the  aforesaid  base  line  (Princess  Bay 
and  Station  I)  prolonged  southwesterly  and  40  feet  from  Station  I ;  thence  continuing 
northwesterly  and  parallel  to  the  base-line  adjoining  Stations  I  and  II,  bearing  M. 
2QO  7/  Q"  w.,  and  wnose  length  is  2.787.6  feet,  and  at  40  feet  therefrom  to  a  point  in 
a  line  at  right  angles  to  the  aforesaid  base  line  at  Station  II ;  thence  contiunins  north- 
easterly along  the  shore  of  the  Arthur  Kill,  the  points  of  chanee  being  fixed  by  co- 
ordinates referred  to  the  base  line  joining  Stations  II  and  III,  bearinff  N.40  15' 9"  £. 
and  its  length  1,497.5  feet.  The  following  table  gives  the  absciss»  wifii  Station  II  as 
the  origin,  and  the  corresponding  ordinates,  viz: 


AbsdMB. 

Ordinatas. 

FeeL 
+    465 
+    075 
+1.470 

FetL 
—170 
—175 
—110 

Thence  continuing  northeasterly  along  the  shore  of  Arthur  Kill,  the  points  of  change 
being  fixed  by  co-OTdinates  referred  to  tne  base  line  joining  Stations  III  and  IV,  bearing 
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N.  350  5'  53''  E.  and  its  length  3,049.4  fc^t.     The  following  Uble  gives  abse 
Station  lU  as  the  origin  and  the  com*Bponding  ordinatesi  viz : 


wr 


AUCU^ 

OrdinatM. 

Fut 

+1.000 
+1.405 
+2,000 
+2,400 

.Ftet 

-400 
-676 
-650 

-430 

Thence  coniinning  northeasterWalong  the  shore  of  the  Arthar  Kill,  the  points  of  cbssK 
being  fixed  by  co-ordinates  referred  to  the  base  line  adjoining  Station  IV  and  1 
bearing  N.  'JSP  5Sr  Q2r  E.  and  its  length  3,941.4  feet.  The  following  table  gin*  tb 
abscissiB  with  Station  IV  as  the  origin  and  the  corresponding  oxdinatefly  vis: 


AbBciauD. 

F«et. 

+    855 
+1.316 
+1,800 
+2,300 
+2.785 

+236 
+430 
+646 
+630 
+380 

Thence  oontinning  northeasterly  along  the  shore  of  the  Arthar  Kill,  thepointoof 
change  being  fixed  by  co-ordinates  referred  to  the  base  line  adjoining  Station  V  awi 
Vl,  bearing  N.  \l°  32'  55''  E.  and  its  length  2,639.2  feet.  The  following  table  giTMtbe 
abscissjB  with  Station  V  as  the  origin  and  the  corresponding  ordinate,  via : 


AbMiauL 

Ordinate 

FteL 

+1,435 

FmL 
-630 

Thence  contlnaing  north-westerly  along  the  said  shore,  the  points  of  change  beioK 
fixed  by  co-ordinates  referred  to  the  base  line  Joining  Stations  VI  and  VU  bearingN. 
190  24'  38"  W.  and  its  length  3,889.0  feet.  The  following  table  gives  the  absoiMSWtUi 
Station  VI  as  the  origin  and  the  corresponding  ordinates,  via : 


AbMiMA. 

OrdinatM. 

FmL 

Fe€L 

+    866 

-923 

+1.248 

-000 

+3.242 

-840 

+3.280 

-785 

+3.702 

-682 

+3,880.0 

-580 

Station  VII  as  the  orgin  and  the  corresponding  ordinates,  via : 


AbaoiMs. 

OrdinatM.- 

F€6L 
+       0 
+    420 
+    801 
+1.888 
+1,883 
+2.880 
+2,876 
+8.376 

FmL 

-W6 
—726 
-806 

—778 
—732 
-«80 
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Thence  coDtiDulng  northeasterly  alon^  the  said  shore,  the  points  of  change  being  lixecl 
by  co-ordinates  referred  to  the  base  line  joining  Stations  X  and  XI,  bearing  M.  50° 
56'  50"  £.  and  its  length  2883.0  feet.  The  following  table  gives  the  abscissao  with 
Station  X  as  the  origin  and  the  corresponding  ordinates,  viz : 


AbfloiMS. 

Ordinales. 

F€0t. 

+1,380 
+2,012 
+2,512 
+2,883.0 

F4«t, 

—540    . 
—475 
—310 
—  »5 

Thence  ooutinaing  northeasterly  along  the  said  shore,  the  points  of  change  being  fixed 
by  co-ordinates  refened  to  the  base  line  joining  Stations  XI  and  XIII,  faring  N.  89° 
4'  51"  £.  and  its  length  3,945.0  feet.  The  following  table  gives  the  abscissas  with 
Station  XI  as  the  origin  and  the  corresponding  ordinates,  yix : 


Ab80lB«». 

OrdinstM. 

FeU. 

Feet 

+      45 

—  70 

+    533 

+  06 

+    OM 

+235 

+1.505 

+345 

+2,256 

+325 

+2,760 

+215 

+3,210 

—  20 

+8,6«) 

-800 

Thence  eontinning  northeasterly  along  the  said  shore,^he  points  of  change  bein^  fixed 
by  co-ordinates  referred  to  the  base  line  joining  Stations  XIII  and  XIV,  bearing  N. 
13^  42f  W  E.  and  its  length  2,636.3  feet.  The  following  table  gives  the  abscissa  with 
Station  Xm  as  the  orgin  and  the  corresponding  ordinates,  viz : 


▲beoiiiMD. 

Ordinstes. 

Fmt. 
+    60S 

+    860 
+1,860 
+2,636.3 

Feet, 

—  235 
-105 

—  20 

—  110 

Thence  eontinning  northeasterly  along  the  said  shore,  the  points  of  change  being 
fixed  by  co-ordinate  referred  to  the  base  line  joining  Stations  XIV  and  XV,  bearing 
N.  18°  06'  15"  E.,  and  its  length  2,786.9  feet.  The  following  table  ^ives  the  abboissn 
with  Station  XIY  as  the  origin  and  the  corresponding  ordinates,  viz : 


AbSOiMA. 

Ordinstos. 

Feet 

Feet. 

+    190 

—  160 

+    680 

—  225 

+1.680 

—  200 

+2.800 

—285 

+2.712 

—  230 

Thenoe  eontinning  north easterlv  along  the  said  shore,  the  points  of  change  being 
fixed  by  oo-ordinates  referred  to  the  base  line  joining  Stations  XV  and  XVII,  bearing  N. 

JJNO90 51 
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SP  31'  00"  £.,  aDd  itslengtb  1,801.4  feet.  The  following  table  givmBthe 
Station  XV  as  the  origin  and  the  corresponding  ordinates^  tIs  : 


wi 


AbsoisMO. 

OrdinmtM. 

Fest, 

FmL 

+     150 

—  183 

+    288 

0 

+    445 

+  200 

+    740 

+  166 

+    746 

0 

+    806 

—  85 

+    035 

—  145 

.     +1.801.4 

—  165 

Thence  continning  northeasterly  along  the  said  shore,  the  points  of  change  Mil 
6xed  by  oo-oidi nates  referred  to  the  base  line  Joining  Stations  XVTI  and  XVUI,  bear 
inf  N.  IQo  40*  W  £.,  and  its  length  1,395.9  feet.  The  following  table  gtvea  thetb 
aoiBBiB  with  Station  XYII  as  the  origin  and  the  corresponding  oralnates,  vix : 


Ab«ciM». 

OrdfiiatM. 

Feet 
+    885 
+    815 
+    076 
+  1.140 
+1. 316 

—146 
—186 

—  70 

+  46 

—  50 

Thenoe  continning  northeasterly  along  the  said  shore,  the  points  of  ohangs  beins  fixed 
by  co-ordinates  referred  to  the  base  line  Joining  Stations  XVIII  and  Tx  beansgN. 
tP20'59''E./and  its  length  3,859.1  feet.  The  following  Uble  gives  theabsdasBwitii 
Station  XVIII  as  the  origin  and  the  corresponding  ordinates,  via : 


▲b80i»8». 

OrdinUM. 

Feet. 

F99L 

+      80 

—100 

+    600 

—120 

+2,040 

—110 

+a,025 

—230 

+8.626 

-230 

+8,850.1 

—160 

Thence  continning  northeasterly  along  the  said  shore,  the  points  of  change  beiof 
fixed  by  co-ordinates  referred  to  the  base  line  joining  Stations  XX  and  XXII,  oeariog 
N.  239  56'  16"  E.,  and  its  length  4,633.6  feet.  The  following  table  giTes  the  abMUSM 
with  Station  XX  as  the  origin  and  the  corresponding  ordinates,  viz : 


AbSOiBMD. 

Ordlnatfls. 

F«eL 

JP\mI* 

+    140 

—110 

+    675 

rfc      0 

+1.276 

+166 

+1,780 

+280 

+2.ieo 

+280 

+2,722 

+286 

+3,170 

+220 

+8. 710 

+106 

+4.U6 

+  85 

+4.520 

±    0 

+4.883.8 

—  60 

Thence  continning  northeasterly  along  the  said  shore,  the  ^ints  of  change  beini 
fixed  by  co-ordinates  referred  to  the  base  line  joining  Stations  XXII  and  XXIII 
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beariog  N.  2^  15'  40"'  £.,  and  its  length  3,844.3  feet.    Tbd  following  table  gives  the 
abcM>ifl0»  with  Station  XXII  as  the  origin,  and  the  corresponding  ordinates,  viz: 


▲b«0i8MB. 

Ordinate*. 

Feet. 

net. 

+    315 

±    0 

+    545 

±    0 

+    655 

30 

+    910 

—145 

+1, 310 

-395 

+  1,600 

-645 

+1,815 

—700. 

+1,950 

—725 

+3,165 

—730 

+2,455 

—665 

+2,680 

—615 

+2, 755 

-520 

Thence  continuing  northeasterly  along  the  said  shore,  the  points  of  change  being  fixed 
by  co-ordinates  referred  to  the  base  Tine  joining  Stations  XXIII  and  XXIV,  bearing 
N.  1^  55'  45"  £.,  and  its  length  3,121.9  feet.  The  following  table  gives  the  absciss® 
with  Station  XXIII  as  the  origin  and  the  corresponding  ordinates,  viz : 


Ab60i88». 


Feet. 
+  125 
-.  270 
--  450 
-•  660 
"    945 

-  -1. 160 
--1,830 
-1,520 
+1,590 
+1,750 
--1,880 
•-1,995 

-  -2, 345 
•-2,405 

-2,475 
+2.740 


Ordinates. 


Feet. 

—  385 
-^    295 

—  205 

—  130 

—  60 

—  30 

—  15 

—  45 

—  80 

—  175 

—  300 

—  480 
—1,300 
—1, 395 
-1,470 
—1,595 


Thence  continuing  northeasterly  along  the  said  shore^  the  points  of  change  being  fixed 
by  co-ordinates  referred  to  the  base  line  Joining  Stations  XXIV  and  XXV,  bearing  N. 
40  4^/  iQn  £>.y  and  its  length  3,151.3  feet.  The  follov^ing  table  gives  theabscisssB  with 
Station  XXTV  as  the  origin  and  the  corresponding  ordinates,  viz : 


AbBeiAs®. 

OrdinateB. 

Feet. 

Feet, 

+    250 

-1, 710 

+1,065 

—1,825 

+1,780 

—1,885 

+2,190 

-1,850 

+  2,720 

—1,790 

+8, 151. 3 

—1,800 

Thence  continuing  northeasterly  along  the  said  shore,  the  points  of  change  being 
fixed  by  co-ordinates  referred  to  the  base  line  joining  Stations  XXV  and  XXV I,  bear- 
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ing  N.  360  2'  55''  E. ,  and  its  length  2,082.6  feot.    The  following  table  gives  the 
wuh  Station  XXV  as  the  origin  and  the  corresponding  co-ordinatea,  vis: 


Abscisan. 

QrdiDAtM. 

FeeL 

Fe€L 

f     20 

—2.100 

+    330 

—2,240 

+    640 

—2,285 

+    890 

—2,240 

+1.445 

—2,140 

+1.W5 

—2,130 

Thenoe  continuing  northeasterly  along  the  said  shore,  the  points  of  chaDge  being  fixed 
by  oo-ordinates  referred  to  the  base  line  joining  Stations  XXVI  and  XxVII,  bearing 
N.  410  12'  55"  E.,  and  its  U^ngth  4,198.8  feet.  The  following  table  gives  the  abscisM 
with  Station  XXVI  as  the  origin  and  the  corresponding  co-ordinatea,  Yia : 


AbsoissflB. 

OrdinatcA. 

Feet  - 

Feel. 

+    235 

—2,220 

+    8H0 

—2,880 

+1,435 

—2,406 

+2,080 

—2,375 

+2.540 

—2,320 

+2,850 

—2,276 

+3.485 

—2,185 

+4, 015 

—2,100 

+4,108.8 

—2.000 

Thence  continning  northeasterly  along  the  said  shore,  the  points  of  change  being  fixed 
by  co-ordinates  referred  to  the  base  line  Joining  Stations  XXVII  and  XXVIIl,  bearing 
N.  530  2'  50"  E.,  and  its  length  1,647.4  feet.  The  following  table  gives  the  abaciMA 
with  Station  XxVII  as  the  origin  and  the  corresponding  co-ordinatesy  yIz  : 


AbsoiflacD. 

Ordiaates. 

Feet. 

Feet. 
—2,105 
—2,086 
—2.006 
—1,730 
—1,896 
—1,025 

+    160 
+    370 
+    765 
+1.180 
+1,690 

The  exterior  line  aronnd  Chelsea  Island  is  described  as  follows : 
Begins  at  the  extreme  sontherly  point  and  runs  north  along  both  shores  of  the 
island;  the  points  of  change  are  fixed  by  co-ordinates  referred  to  base  lines  joining 
the  following  stations,  vi7. :  Stations  XX  and  XXII,  bearing  N.  23^  56'  18"  £.,  and 
its  length  4,8:)3.6  feet.  Stations  XXII  and  XXIII,  bearing  N.  2°  15'  40"  E.,  and  ito 
length  2,844.3  feet ;  and  Stations  XXIII  and  XXIV,  bearing  N.  1^  55'  45"  £.,  and  iU 
length  3,121.9  feet  as  before  mentioned ;  the  following  tables  give  the  abscism  referred 
to  their  respective  origins  and  the  corresponding  ordinates,  viz : 

Bow  line  StaiUms  XX  and  XXIIy  toilA  Station  XX  0$  the  arigim. 


AbS0lB8». 

Ordinates. 

FeeL 

+4,180 
+i.»0 
+4,670 
+4,833.8 

FeeU           Feet, 

—485 

-005  and  -430 

-000  and  -^1« 

—430 
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Base  line  Stations  XXIl  and  XXIII,  with  Station  XXII  as  the  origin. 


▲bsoissB. 

Feet. 

FeeL             Feet 

+    295 

—1,050  Aod  —    405 

+    480 

~    480 

+    666 

-1, 350  and  —    690 

+    910 

—1, 645  and  —    780 

+1,810 

—2. 050  and  —    906 

+1.660 

~2, 165  and  —    995 

+1.950 

—2,176  and  —1,045 

+2,320 

—2, 150  and  —1, 076 

+?,680 

-2, 060  and  -^,  040 

Bass  Uno  Stations  XXIII  and  XXIV,  with  Station  XXIII  as  the  origin. 


AbsoiaM. 

Oxdinatea. 

Feel. 

Feet            Feet. 

+    126 

—1. 990  and  —    936 

+    450 

-1,966  and  —    810 

+    060 

—1, 965  and  —    710 

+    945> 

—1. 970  and  —    685 

+1.160 

—    626 

-rl,  830 

—1, 956  and  -    656 

+1,620 

—    706 

+1.690 

—1,910  and  —    976 

+1.686 

—1. 870  and  —1. 100 

+1.750 

—1.800  and  —1.236 

+1,845 

—1,560 

Thenoe  oontinning  to  the  northeast  corner  of  the  United  States  dike. 

The  pier-head  line  begins  at  the  point  marked  ''A''  on  the  map,  being  the  intersection 
of  the  aboye-desoribed  pier  and  bulkhead  line  and  a  line  drawn  from  the  point  of  in- 
tersection of  the  Bonth  boundary  line  United  States  reservation  at  Fort  Tompkins 
and  the  west  side  of  the  shore-road  to  the  northernmost  point  of  Hoffmann  Island ; 
thence  along  said  line  towards  Hoffmann  Island  until  it  meets  a  point  in  a  line  par- 
allel to  and  1,500  feet  from  the  described  bulkhead  line ;  thence  continuing  south- 
westerly parallel  to  and  l,r»00  feet  from  the  bulkhead  line  to  a  point  which  is  fixed  by 
oo-ordinates  referred  to  the  base  line  joining  Fort  Tompkins  and  Elm  Tree  lights, 
SB  before  mentioned.  The  following  taule  gives  the  abscissa,  with  Fort  Tompkins 
Light  as  the  origin,  and  the  corresponding  ordinate,  Tiz: 


Abaolisa. 

Ordinate. 

Feet. 
+  15, 714 

Feet. 
6,100 

Thence  oontinning  northwesterly  to  a  point  which  is  fixed  by  co-ordinates  referred  to 
the  same  base  line  ka  above,  viz : 


▲booiflaa. 

Ordinate. 

Feet. 

+  14,982 

Feet. 
2,176 

Beginning  at  a  point  on  the  westerly  side  of  Great  Kills  Entrance  which  is  fixed  by 
co-ordinates  referred  to  the  same  base  line  as  above,  viz : 


Abaoiaaa. 

Ordinate. 

Feet. 

+  1«,604 

FeeL 
670 
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Tlience  continuing  to  a  point  which  is  fixed  by  co-ordinates  referred  to  the  samebaM 
lincaa  above,  viz  : 


Absciesa. 

Ordinate. 

FuL 

+17,836 

FuL 

—2,610 

Thence  parallel  to  and  1,500  feet  from  the  balkhead  line  m  desoribed  to  a  poiat 
marked  B  on  the  map,  about  1  mile  northeast  of  Segaine's  Point. 

The  pier  line  for  the  westerly  shore  of  Archur  Kill  between  Lewis  street,  Perth  Am- 
boy,  and  the  northern  limit  of  the  wharves  of  the  Central  RaUn>ad  of  New  Jersey  at 
Elizabethport  is  described  as  follows : 

Betrinning  at  a  point  opposite  the  foot  of  Lewis  street,  Perth  Amboy,  whose  ab- 
scissa, referred  to  the  base  lino  joining  Sl^ations  I  and  II  the  bearing  of  which  isN. 
20O  7/  g//  ^.  and  its  length  2,787.6  feet  with  Station  I  as  the  origin,  is  2,300  feet,  and 
the  ordinate  —2,980  feet ;  thence  northeasterly  along  the  westerly  shore  of  Arthar 
Kill  to  a  point  at  right  angles  to  the  said  base  line,  prodaced,  210  feet  beyond  Stataon 
11,  and  the  oMinate  of  which  is  2,000  feet;  thence  continuing  northeasterly  along 
the  said  shore,  the  point  of  change  being  fixed  by  co-ordinates  referred  to  the  baee 
line  joining  Stations  I  and  III,  bearing  N.  4"^  15'  09''  £.  and  its  length  1,497.5  feet 
The  following  table  gives  the  abscissse  with  Station  II  as  the  orij^nand  theeorn- 
spouding  ordinates : 


AbscissiB. 

Ordinates. 

Feti, 
+    600 
+1.40O 

Fui. 
—1,680 
-1,600 

AbflcisBflB. 

Ordinates. 

Fttl, 

-      60 
+  1,000 

Fett. 
—1.600 
—1, 910 

Thence  continuing  northeasterly  along  the  said  shore,  the  points  of  change  beioe 
fixed  by  co-ordinates  referred  to* the  bane  line  joining  Stations  IV  and  V,  bearing  N. 
23^  52'  52"  £.  and  its  length  3941.4  feet.  The  following  table  gives  the  abseiasaB  with 
Station  IV  as  the  origin  and  the  corresponding  onlinates,  viz: 


Abscissa. 

Ordinates. 

FuU 

+1.650 
+2,300 

—  1,290 

—  1,210 

Thence  continuing  northerly  in  a  curved  line  along  the  said  shore  throagh  a  point 
which  is  fixed  by  co-<irdinates  referred  to  tlie  base  line  joining  Stations  V  and  VI, 
bearing  N.  Uo  32'  52"  E.  and  \U  length  2,629.2  feet.  The  following  table  gives  the 
abscissa  with  Station  V  as  th>  origin  and  the  corres^wnding  ordinate,  viz: 


Abscissa. 

Ordinate. 

Feel, 
0 

Feet, 
-1,860 
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Tbeiico  continuing  northwesterly  in  a  curved  Hue  along  said  shore  to  the  mouth  of 
Woodbridge  Creek  through  points  which  are  fixed  by  co-ordinates  referred  to  the 
base  line  joining  Stations  Vl  and  VII,  bearing  N.  19^  24'  38''  W.  and  ito  length  3889.0 
feet.  The  following  table  gives  the  abscissas  with  Station  VI  as  the  origm  and  the 
eorresponding  ordinates,  viz : 


AbMiauD. 

OrdinatM. 

Feet. 
1,248 
3,220 
3,702 

Feet. 

—  2,800 

—  2,600 
-2,670 

The  following  points  are  referred  to  the  same  base  line  produced  beyond  Station 
YII,  with  said  Station  VII  as  the  origin : 


▲baoiaaa. 

Ordinatea. 

FeeL 

Feet. 

220 

—  2,800 

70 

—  2,490 

220 

—  2,180 

690 

—  1.880 

2.700 

-1,510 

Thence  continuing  northeasterly  in  a  curved  line  along  the  said  shore  through  points 
which  are  fixed  by  co-ordinates  referred  to  the  base  line  Joining  Stations  vII  and  X, 
bearing  N.  4(K>  02'  30"  £.  and  its  len^^th  4404.3  feet.  The  following  table  gives  the 
abscissse  with  Station  VII  as  the  origin  and  the  corresponding  ordinates,  viz: 


AbsclaMB. 

Feet. 

420 

1.383 

2.390 

4,404.3 

Ordinatea. 

Feet. 

—3,240 

-3,390 

3,300 

2,700 

Thence  continuing  northeasterly  iu  a  curved  line  along  the  said  shore  through  points 
which  are  fixed  by  co-ordinates  referred  to  the  base  Hue  joining  Stations  X  and  XI, 
bearing  N.  60o  ^50"  £.  and  its  length  2,883.0  feet.  The  following  table  gives  the 
abaciassB  with  Station  X  as  the  origin  and  the  corresponding  ordinates,  viz : 


Abaoisaie. 

Ordinatea. 

Feet. 

2,012 

2,883 

Feet. 
—2, 160 
—1, 810 

Thence  continuing  in  a  curved  line  easterly  aloug  the  said  shore  through  points  which 
are  fixed  by  coK>rdinates  referred  to  the  base  line  joining  Stations  XI  and  XIII,  bear- 
ing N.  89^  04'  51"  £.  and  its  length  3,9.55.0  feet.  The  Allowing  table  gives  the  ab- 
BciBse  with  Station  XI  as  the  origin,  and  the  corresponding  ordinates,  viz: 


AbaciaasD. 

Ordinatea. 

Feet. 

0 

996 

1,005 

2,255 

FeeL 
—1,480 
-1,200 

-  900 

—  910 
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Tbeuce  continning  northeasterly  in  »  cnrved  line  along  the  >uiid  shore  through  » 
point  which  is  fixed  by  co-ordinates  referred  to  the  baseline  joinine  Stations  XIU 
and  XIV,  bearing  N.  i:i<^  42'  50"  E.  and  its  length  2,636.3  feet.  The  following  table 
gives  the  absolssn  with  Station  XUl  as  the  origin  and  the  corresponding  oxSinate^ 
viz : 


Abeoiaas. 

Ordinste. 

Feet. 
1.850 

FuL 

—1.200 

Thence  continuing  northeasterly  in  a  cnrved  line  along  the  said  shore  throaffh  • 
point  which  is  fixed  by  co-ordinates  referred  to  the  base  line  JoiniDg  Stations  XIV 
and  XV  bearing  N.  Ic^  06'  15''  £.,  and  its  length  2,786.9  feet;  the  following  table 
gives  the  abscissa  with  Station  XIV  as  the  origin  and  the  oorrespondinic  ordinate, 
viz: 


AbMSiflM.  * 

Otdinato. 

FuL 

680 

Feet 
—1,100 

Thence  continuing  northeasterly  in  a  curved  line  along  the  said  shore  through  • 
point  which  is  fixed  by  co-  ordi nates  referred  to  the  base  line  joining  Stations  XY  and 
XVII,  bearing  N  8^  31'  00"  £.,  and  its  length  1,801.4  feet ;  the  Ibllowmg  table  gives  the 
abscissa  with  Station  XV  as  the  origin,  and  the  corresponding  ordinate,  tIs  : 


AbeoisBS. 

Ordlnste. 

FeeU 
805 

Fut. 
—  1,210 

Viz: 


AbscisB*. 

Ordinstew 

Feet 
1,140 

Fe§L 

—  1.310 

7'honce  continuing  northeasterly  in  a  curved  line  along  said  shore  through  points 
which  are  fixed  by  co-ordinates  referred  to  the  base  line  Joining  Stations  XYII I  and 
XX,  bearing  N.  IP  20'  59"  £.,  and  its  length  3,859.1  feet;  the  foUowing  table  gives 
the  abscissae  with  Station  XVIII  as  the  origin,  and  the  corresponding  ordinates,  vis: 


AbsoisMB. 

Ordinate*. 

Feet 
'      1,040 
3,025 
3,850.1 

FMt. 
—1.240 
—1,280 
—1,100 

Thence  continuing  northeasterly  in  a  curved  line  along  the  said  shore  through  points 
which  are  fixed  by  co-ordinates  referred  to  the  base  line  Joining  Stations  XX  and  XXIIi 
/»eario/fN.  23^56'  18"  E.,  and  Vts\ck\i^t\i4,<^:s&.«fe^t,tUefint  two  points  located  being 
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Oil  opposite  Bides  of  the  mouth  of  Rahway  River ;  the  following  table  gives  the  ab- 
scissa) with  Station  XX  as  the  origin^  and  the  corresponding  ordinatesj  vis: 


AhSOtSMA. 

Ordinatea. 

Fmt, 
At  this  pohit  to  the  dock  north  of)      890 
the  moath  of  Elisabeth  River,  S  1,410 
the  harbor  lines  coincide.            )  2,160 

8,710 

FmiL 

—1,830 

-1,120 

>400 

—970 

Thence  continoing  northwesterly  in  a  carved  linealon^  the  said  shore  through  points 
which  are  fixed  by  co-ordinates  refdrre^l  to  the  base  line  Joining  Stations  XXlI  and 
XXIII,  bearing  N.  ^  15'  40  '  E.,  and  ir«  length  2844.3  feet ;  the  following  table  gives 
the  absoissffi  with  Station  XXII  as  the  origin,  and  the  corresponding  orainates,  viz: 


Absciaan. 

Ordinatee. 

FMt. 

0 

655 

1,810 

2,680 

Fut. 

—1,670 
—2,450 
—2,710 
—2,600 

Thence  contlnning  northerly  in  a  curved  line  along  the  said  shore  throngh  points 
which  are  fixed  by  co-ordinates  referred  to  the  base  line  joining  Stations  £XIJI  and 
XXIV,  bearing  N.  1^  55'  45''  £.,  and  its  length  3.121.9  feet;  the  following  table  gives 
the  absoissn  with  Station  XXIII  as  the  origin,  and  the  corresponding  orainates,  viz : 


Absdssn. 

OnlinAtee. 

F«eL 

660 

1,590 

Fut, 

—  2,500 

—  2,500 

Thence  continuing  northerly  in  a  curved  line  along  the  said  shore  through  points 
which  are  fixed  by  co-ordinates  referred  to  the  base  line  Joining  Stations  aX1!V  and 
XXV,  bearing  N.  A^  41'  10"  E.,  and  its  length  3,151.3  feet ;  the  foUowing  table  gives 
the  abscissa  with  Station  XXIV  as  the  origin,  and  the  corresponding  ordinates,  viz : 


AbseitAB. 

Ordinates. 

Fut, 

250 

1,780 

2,720 

3,161.3 

Ftei, 
—  2,550 
—3.160 
—2,926 
—2,680 

Thence  continuing  northeasterly  in  a  curved  line  along  the  said  shore  through  points 
which  are  fixed  by  co-ordinates  referred  to  the  base  line  Joining  Stations  XX V  and 
XXVI,  bearing  N.  36^  02'  55"  E.,  and  its  length  2,082.8  feet ;  the  following  table  ^ves 
the  abscissis  with  Station  XXV  as  the  origin,  and  the  corresponding  ordinates,  viz: 


Absciasn. 

Ordinatea. 

FuL 

20 

640 

800 

1,210 

1,720 

Feet. 
—2,970 
—3,000 
-3,400 
—2,810 
—2,680 

thence  continuing  northeasterly  aloi  g  the  said  shore,  the  points  of  changs  bein^  flx«d 
by  co-ordinates  referred  to  the  base  line  Joining  Stations  XX.W  Wi^  xlN\\^\^«w\^^ 
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N.  410  12'  55''  E.,  and  its  length  4,198.8  fe€it;  the  ftUowing  table  giyes  the  abaciaw 
viUi  Station  XXVI  aa  the  origin,  and  the  corresponding  ordinatoa,  Tiz : 


AbBcissaD. 

OrdinatM. 

Feet. 
580 

1,190 
3,250 
4,108.8 

Fe€t. 
-2,980 
—3.000 
—2,890 
-2,700 

Thence  continuing  northeasterly  alon^  the  said  shore  to  apoint  which  is  fixed  bj 
co-ordinates  referred  to  the  base  line  joining  Stations  XXVlI  and  XXVUI,  bearing 
N.  530  02'  50"  £.,  and  its  length  1,647.4  feet ;  the  following  table  gives  the  abaciaBS 
with  Station  XXVII  as  the  origin,  and  the  corresponding  ordinate,  viz : 


Absciaaft. 

Ordfnata. 

Feet. 
300 

Feet. 
-2.090 

thence  continuing  northeasterly  along  the  said  shore  to  a  point  which  is  fixed  by  00- 
ordinatesreferred  to  the  base  lino  last  mentioned  above,  produced  beyond  Statioo 
XXVIII;  the  following  table  gives  the  abscissa  with  Station  XXVIII  as  the  origin 
and  the  corresponding  ordinate,  viz : 


Abscissa. 

Ordinate. 

Feet. 
250 

Feet. 
—  1.730 

thence  continuing  northeasterly  along  the  said  shore  to  a  point  on  the  balk  head  at 
the  northern  limit  of  the  wharves  of  the  Central  Railroad  of  New  Jersey  at  Eliza- 
bethport. 

The  bulkhead  line  begins  at  Lewis  street,  Perth  Amboy,  and  continues  north  to 
Rah  way  River.  It  follows  the  pier-head  line  at  certain  distances  therefrom  which 
are  given  on  the  accompanying  map. 

The  bulkhead  line  deflects  from  the  pier-head  line  at  the  dock  north  of  the  mooth 
of  Elizabeth  River  and  follows  the  general  direction  of  the  pier-head  line  at  certain 
distances  from  it,  as  shown  on  the  map,  to  the  railroad  pier  at  the  foot  of  McKensie 
Place,  Elizabethport. 


e.  HARBOR-LINES  FOR  EAST  SHORE  OF  EAST  RIYSR,  NKW  YORK, 
BUTTERMILK  CHANNEL,  AND  BOTH  SHORES  OF  GOWANUS  BAY 
FROM  LAWRENCE  POINT  TO  FORT  HAMILTON. 

Harbor  Line  Board, 
N^ew  York  City,  February  18,  1890. 

General:  The  Board  of  Engineers  for  harbor  lines  *of  New  York 
Harbor,  constituted  by  Special  Orders,  "So.  49,  Headquarters  Corps  of 
Engineers,  October  5, 1888,  has  the  honor  to  report  that  at  the  meeting 
held  in  this  city  January  23,  1890,  the  following  resolution  was  adopted 
referring  to  proposed  harbor  lines  on  the  easterly  shore  of  East  Biver, 
Buttermilk  Channel,  Upper  New  York  Bay,  and  both  shores  of  Go- 
wanus  Bay,  New  York,  extending  from  the  foot  of  Broadway,  Brook- 
lyn, E.  D.,  to  the  ncirthem  boundary  of  the  Government  land  at  Fort 
Hamilton,  Long  Island : 

Be$olvtd^  That  the  present  legal  pier  and  bulkhead  lines  between  Broadway  Feny, 
BrookljUf  and  the  norlhera  boundary  of  the  Goyerument  land  at  Fort  Hamilton,  he 
recoiDiueDded  for  approval,  except  ib<k\>  t\i^  v^«t  «Ax^\^^i3^!(i«iMl  Uuea  exterior  to  the 
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Erie  Basin  be  made  coincident  with  the  present  balkhead  line  there;  a1iM>  that  Colo- 
nel Gillespie  be  requested  to  prepare  a  map  and  definitions  for  the  lines  thas  reeom- 
mended  at  as  early  a  date  as  practicable. 

Provided^  however ^  That  between  Seventeenth  street  on  the  sonth  shore  of  Gowanas 
Creek  and  Fort  Hamilton  the  piers  between  the  limits  of  the  pier  and  bnlkheybid  lines 
majr  be  filled  with  solid  materials  when  an  eqnal  tidal  prism  is  provided  in  compen- 
sation therefor  behind  the  authorized  bnlkhead  line  ana  a^aoent  to  said  piers. 

In  the  report  of  the  Board  dated  January  27, 1890,  recommending  for 
the  approval  of  the  Secretary  of  War  'Hhe  legal  pier-head  and  bulk- 
head lines  on  the  easterly  shore  of  East  Biver  from  Broadway  Ferry« 
Brooklyn,  to  the  eastern  end  of  the  pier  line  at  Bavenswood,  established 
by  the  laws  of  the  State  of  New  York,  chapter  536,  June  15, 1889,"  it  is 
stated  that  the  Board  had  '^considered  and  adopted  for  recommenda- 
tion a  greater  length  of  the  shore-line  than  embraced  between  the  limits 
mentioned  in  the  resolution  contained  in  the  report  of  January  27." 

The  harbor-lines  recommended  in  the  report  of  January  27, 1890,  were 
approved  by  the  Secretary  of  War  February  8, 1990.  The  Board  now 
presents  additional  maps  covering  the  space  not  included  in  the  report 
of  January  27,  and  completing  the  harbor-lines  on  the  east  side  of  the 
East  River,  and  of  the  HarlM>r  of  New  York  from  Lawrence  Point, 
opposite  Port  Morris  to  the  Narrows. 

The  lines  now  submitted  to  the  Secretary  of  War  for  his  adoption 
and  approval  are  described  as  follows : 

1.  From  tawrence  Point  opposite  Port  Morrie  to  eastern  end  of  pier  line  at  Eavenmoood, 
Long  Island, — The  lines  on  this  front  were  recommended  by  the  State  Commissioners 
of  1857  and  established  by  laws  of  the  State  of  New  York,  chapter  763,  1857.  The 
pier<head  and  bulkhead  lines  were  made  coincident,  bnt  were  never  described  by  the 
State  Commissioners. 

An  inspection  of  the  chart  will  ^ive  their  direction  by  courses  or  their  distances 
from  the  low-water  line  of  the  contiguous  shore. 

2.  From  Ravenewood,  Long  Island^  to  Broadway  Ferry,  Brooklyn,  E.  D. — This  line  was 
recommended  to  the  Secretary  of  War  by  the  New  York  Harbor-Line  Board  January 
27,  1890,  for  adoption,  and  was  approved  by  him  February  8, 1890. 

3.  From  Broadway,  Brooklyn,  E,  D.,to  the  bridge  pier  adjacent  to  Fnlton  Ferry. —The 
harbor  lines  on  this  front  are  those  rocommended  by  tbe  New  York  Harbor  Commis- 
sion January,  1857,  and  enacted  by  chapter  763,  act  of  the  legislature  of  the  State  of 
New  York,  passed  April  17,  1857. 

The  report  of  the  commission  describes  the  lines  as  follows : 

"  That  the  line  of  bulkhead  in  front  of  the  Qobb  Dock  be  the  curve  of  18  feet 
depth  of  water  as  laid  down  on  map  No.  1,  East  River,  and  that  the  exterior  line 
in  front  thereof  extend  out  300  feet. 

*'That  the  exterior  line  be  a  line  drawn  from  the  northeast  wharf  of  Fulton 
Ferry  to  the  northwest  corner,  and  thence  to  the  northeast  comer  of  Marston  and 
Powers'  coal  depot,  thence  to  the  extremity  of  the  lou^  wharf,  known  as  Wetmore's 
Dock,  at  the  foot  of  Adams  street,  thence  to  the  wharf  at  the  ^as-works,  at  the  foot 
of  Hudson  avenue,  and  thence,  in  a  curved  direction,  toward  the  Navy-Yard  wall." 

The  bulkhead  Hiub  on  this  front,  which  was  adhered  to  by  the  New  York  Harbor 
Commission  of  1857,  as  enacted  by  chapter  484,  act  of  the  legislature  of  the  State- 
of  New  York,  passed  May  25^  1836,  is  as  f^^llows : 

Sbction  1  authorizes  Henry  Patohen  and  others,  their  heirs  and  assigns,  to  erect, 
construct,  and  maintain  one  or  more  wharves,  docks,  bulkheads,  and  piers  on  the 
land  under  water  in  front  of  their  lands  in  the  city  or  Brooklyn,  but  not  to  extend 
into  the  East  River  beyond  a  line  beginning  at  a  point  on  a  line  in  continuation  of 
the  northwesterly  side  of  Partition  street,  distant  700  feet  from  the  westerly  comer 
of  Partition  and  Ferris  streets,  and  running  thence  northeasterly  parallel  witn  Ferris 
street  320  feet ;  thence  northeasterly  on  a  straight  line  until  it  intersects  a  line  run- 
ning from  the  northerly  corner  of  Dikeman  and  Ferris  streets  to  a  point  845  feet 
from  the  westerly  corner  of  Columbia  and  Butler  (now  Harrison)  streets  on  a  line 
in  continuation  of  Butler  street  at  a  point  distant  from  said  northerly  comer  of 
Dikeman  and  Ferris  streets  1,800  feet;  thence  in  a  straight  line  northeasterly  to 
the  aforesaid  point,  distant  from  the  westerly  comer  of  Columbia  and  Butler  streets 
845  feet;*  and  from  thenoe  in  a  straight  line  until  it  intersects  aline  in  continna- 

*The  line  as  described  preceding  thii  point  was  amended  b^  cAiw^Na^  S0^^\w(^^*l^ 
1841,  see  page  8. 
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tioD  of  the  southerly  side  of  Atlantic  street  in  a  direction  which,  if  continned,  wcMild 
strike  a  point  distant  northwesterly  from  the  northerly  comer  of  Hicks  and  Smith's 
Docks  at  the  foot  of  Joraleinon  street  245  feet. 

Sec.  2.  Three  disinterested  persons  shall  he  appointed  hy  the  ^oyemor  oommis- 
sioners  for  the  purpose  of  locating  and  determining  a  suit^hle  line  in  the  East  ffirer 
in  front  of  the  city  of  Brooklyn,  upon  which  a  permanent  line  of  balkheads  may 
hereafter  he  erected  without  inluring  the  navigation  of  the  said  river ;  and  the  sud 
commissioners,  or  any  two  of  toom,  shall  determine  and  locate  such  line,  extendinf 
from  a  point  or  continued  line  of  the  sontherly  side  of  Atlantic  street  to  a  point  tt 
or  opposite  to  the  dock  next  easterly  from  Jackson  Street  (now  Hudson  aveone) 
Ferry,  and  make  and  subscribe  an  accurate  description  of  said  line  and  file  the  Mine 
in  the  office  of  the  clerk  of  the  county  of  Kings ;  and  the  line  so  determined  and  lo- 
cated shall  be  and  remain  the  permanent  water-line  of  the  said  city  of  Brooklyn  be- 
tween the  points  above  mentioned,  and  thereafter  no  bulkhead  shall  be  extended 
from  the  upland  in  said  city  into  the  East  River  heyond  such  line  without  the  pre- 
vious authority  of  the  legislature,  under  the  penalty  of  $1,000,  to  be  paid  by  any 
person  offending  in  the  premises,  to  be  sued  for  and  recovere<i  by  the  district  attor- 
ney of  the  eouuty  of  Kings  in  the  name  and  to  the  use  of  the  people  of  this  State. 

The  report  of  the  commissioners  appointed  by  the  preceding  act  described  the  lint 
as  follows : 

Beginning  at  a  point  established  by  the  act  above  mentioned,  at  the  son therly  side 
of  Atlantic  street,  and  running  thence  in  a  direct  line  northeasterly  until  it  shall  in- 
tersect a  line  made  by  continuipg  the  northerly  line  of  Middagh  street,  at  a  distance 
of  210  feet  from  the  westerly  line  of  Furman  street ;  thence  in  a  direct  line  until  it 
shall  intersect  a  line  made  by  continuing  the  southerly  side  of  Plymouth  street,  at  i 
distance  of  50  feet  from  the  most  westerly  end  of  the  easterly  pier,  now  in  ooeopa- 
tion  of  the  Fulton  Ferry  Company;  thence  in  a  direct  line  until  it  shall  intersect  % 
line  made  by  continuing  the  westerly  side  of  Fisher  street,  at  the  distance  of  27S 
feet  from  the  southerly  side  of  Plymouth  street ;  thence  in  a  direct  line  to  the  north- 
ernmost end  of  the  dock  next  east  from  the  Jackson  Street  (now  Hudaon  Avenue) 
Ferry. 

• 

4.  From  the  bridge  pier  at  Fulton  Ferry  to  south  pier  al  Hamilton  Avenue  Ferry,— Tht 
pier-head  line  on  this  front  was  recommended  by  the  special  board  in  their  report  to 
the  governor  of  the  State  of  New  York  dated  April  5, 18f3,  and  was  enacted  by  ciisp- 
ter  702,  act  of  the  legislature  of  the  State  of  New  York,  passed  Juno  10,  1873,  wbicb 
is  described  as  follows : 

Such  pier  line  is  to  commence  at  a  point  in  the  prolongation  toward  the  channel 
of  the  southwest  face  of  the  abutment  of  the  New  York  Bridge  on  the  Brooklyn  side, 
20  feet  distant  from  the  northwest  corner  of  said  abutment,  and  running  in  a  gentle 
curve  to  Martin's  upper  pier  |  thence  in  a  straight  line  to  the  extremity  of  Martinis 
middle  pier;  theuce  in  a  straight  line  to  the  extremity  of  Martin's  lower  pier ;  theooe 
in  a  straight  line  to  a  point  in  the  prolongation  and  the  upper  line  of  Prentice's 
(formerly  called  Ford's)  Pier,  near  the  foot  of  Grace  court  prolon^d,  and  50  fec^  be- 
yond the  outer  end  of  said  pier;  thence  in  a  straight  line  to  a  point  in  the  prolongs* 
tion  of  the  upper  line  of  Robinson's  Pier,  between  the  foot  of  Warren  street  and  the 
foot  of  Congress  street,  200  feet  beyond  the  outer  end  of  last-mentioned  pier;  thence 
in  line  straight  to  a  point  on  the  prolongation  of  the  upper  line  of  the  lower  pier  of 
Hamilton  Ferry  Slip,  and  50  feet  beyond  the  outer  end  of  said  pier.  Nothing  in  this 
section  contained  shall  interfere  with  the  length  of  the  upper-spring  pile-fender  pier 
at  Fulton  Ferry,  as  defined  by  the  pier  line  established  by  the  acl  entitled  ''An  act 
to  establish  bulkhead  and  pier-head  lines  for  the  port  of  New  York,"  passed  April  17, 
1857.  *~™ 

•  «  •  •  •  •  • 

The  bulkhead-line  on  this  front  was  adhered  to  by  the  New  York  Harbor  Conunis- 
sion,  January,  1857,  said  line  being  established  by  chapter  484,  act  of  the  legislature 
of  the  State  of  New  York,  passed  May  25,  1836,  and  amended  by  chapter  2G6,  laws  of 
lB4l  (see  pages  4,  5,  6,  and  8). 

5.  From  8outh pier  at  Hamilton  Avenue  Ferry  to  Red  Hook,  (Partition  sfree^.)— The 
pier-head  line  on  this  front  was  recommendod  by  the  special  board  in  their  report  to 
the  goveruor  of  the  State  of  New  York,  dated  May  5,  1875,  and  was  enacted  by  chap- 
ter 491,  act  of  the  legislature  of  the  State  of  New  York,  passed  June  0,  1884.  (For 
copy  of  act  see  paragraph  7,  page  13.) 

The  bulkhead  line  on  this  front  was  adhered  to  by  the  New  York  Harbor  Commis- 
sion, January,  1857,  as  established  by  chapter  266.  act  of  the  legislature  of  the  State 
of  New  York,  passed  May  26,  1841,  which  is  described  as  follows: 
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Beginning  at  a  pteint  on  a  line  in  continnation  of  tbe  northwesterly  side  of  Parti- 
tion street,  distant  600  feet  from  tfae  westerly  corner  of  Partition  and  Ferris  streets, 
and  rnnning  tbenoe  northeasterly  parallel  with  Ferris  street,  320  feet ;  tbeuce  north- 
easterly on  a  straight  line  until  it  intersects  a  point  845  feet  from  the  westerly  corner 
of  Butler  (now  Harrison)  and  Columbia  streets,  on  a  line  in  continoation  of  said  But- 
ler (now  Harrison)  street. 

6.  From  ParM^on  atreelf  Bed  Hook,  to  HamilUm  avenue  at  Gmoanua  Canal  {including 
Erie^fiaein), — (a)  From  Partition  street  to  the  west  side  of  Otsego  street,  and  from  the 
westerly  side  of  Court  stieet  prolonged  to  Hamilton  avenue,  the  bulkhead  line  on  this 
front  was  recommended  by  the  New  York  Harbor  Commission  of  1857  and  enacted  by 
chapter  763,  act  of  the  legislature  of  the  State  of  New  York,  passed  April  17, 1857. 

(6)  From  the  westerly  side  of  Ferris  street  (Red  Hook),  prolonged  running  south- 
erly to  the  entrance  of  Erie  Basin,  the  sea-wall  line  was  enacted  by  chapter  481,  act 
of  the  legislature  of  the  State  of  New  York,  passed  April  21, 1862,  and  is  described  as 
follows: 

The  outer  sea-wall  line  uf  Basin  No.  1,  of  Gk>wanus  Bay  Basin,  shall  be  altered  as 
follows:  The  said  outer  line  shall  begin  at  the  point  of  its  commencement,  as  now 
established,  namely :  At  a  point  in  the  line  of  the  westerly  side  of  Ferris  street,  as 
extended  southerly  554  feet  from  the  westerly  side  of  Coast  Wharf;  running  thence 
in  a  straight  line  to  a  point  in  the  middle  line  of  Van  Brunt  street,  as  extended  south- 
erly 1,155  feet  from  the  southerly  side  of  Reid  street;  runnine  thence  in  a  straight 
line  to  a  point  100  feet  westerly  from  the  sea-wall  line,  as  heretofore  established,  which 
point  fs  1,061  feet  distant  from  and  perpendicular  to  the  westerly  side  of  Otsego  street 
as  extended  southerly  at  a  point  distant  1,719  feet  from  the  southerly  side  of  Cuba 
street;  and  running  thence  606  feet  and  6  inches  in  an  arc,  which  arc  has  a  radius  of 
696  feet,  the  center  of  said  arc  being  at  a  point  453  feet  distant  from  and  perpendicular 
to  the  westerly  side  of  Otsego  street  as  extended  southerly  at  a  point  1,487  feet  dis- 
tant from  the  southerly  side  of  Cuba  street  to  a  point  in  the  said  sea-wall  line  as  now 
established.  (From  Van  Brunt  street  south  to  the  south  angle  of  Erie  Basin,  the 
line  was  re-established  by  chapter  398,  act  of  the  legislature  of  the  State  of  New  York, 
passed  May  20, 1875.)    (For  act  see  below,  this  page.) 

«  «  •  ••  •  • 

(o)  From  the  westerly  side  of  Otsego  street  along  the  intenor  sea-wall  of  Ene  Basin, 
through  the  entrance  establishing  the  wing- wall  at  the  entrance  of  the  basin,  thence 
'  along  the  interior  sea-wall  of  the  basin,  thence  along  the  proposed  basins  at  Hicks 
and  Henry  streets  to  the  westerly  side  of  Court  street  prolonged  the  sea-wall,  pier 
and  bulkhead  line  was  recommended  by  the  special  board  in  their  report  to  the 
governor  of  the  State  of  New  York,  dated  May  5,  1875,  and  was  enacted  by  chapter 
398,  act  of  the  legislature  of  the  State  of  New  York,  passed  May  20,  1875,  whicn  is 
described  as  follows : 

Thepier,  bulkhead,  and  other  lines  ad^cent  to  the  shores  on  the  Brooklyn  side  of  the 
port  of  New  York,  extending  from  a  point  on  the  easterly  side  of  Court  street,  distant 
500  feet  southerly  from  the  intersection  of  the  said  easterly  side  of  Court  street  with 
the  southerly  side  of  Bryant  street,  to  the  entrance  to  Erie  Basin,  as  at  present  by 
law  established,  are  hereby  altered,  declared,  and  established  as  follows,  that  is  to 
say :  Such  line  shall  commence  at  the  point  first  above  described,  running  thence 
westerly  parallel  with  Bryant  street  and  500  feet  therefrom  380  feet ;  thence  sputh- 
erly  and  at  right  angles  to  the  last-mentioned  line  and  parallel  with  Clinton  street 
393  feet  to  the  exterior  sea-wall  line  as  at  present  established ;  thence  along  the 
said  exterior  sea-wall  line  687  feet  2  inches  to  a  point  in  a  line  parallel  with  Clinton 
street  and  distant  223  feet  .westerly  from  the  westerly  side  of  Clinton  street ; 
thence  northerly  from  said  point  along  the  said  line  2,361  feet  to  the  southerly  side 
of  Bay  street ;  thence  westerly  alone  the  said  southerly  side  of  Bay  street,  200 
feet;  thence  southerly  along  a  line  drawn  at  right  angles  to  said  southerly  side  of 
Bay  street  2,522  feet  to  the  said  exterior  sea-wall  line ;  thence  southwesterly  along 
the  said  exterior  sea-wall  line  565  feet  7  inches  to  a  point  in  a  line  drawn  at  right 
angles  to  the  southerly  side  of  Bay  street ;  thence  northerly  along  said  last-men- 
tioned line  2,851  feet  to  said  southerly  side  of  Bay  street ;  thence  westerly  along 
said  sontherly  side  of  Bay  street  200  feet ;  thence  southerly  on  a  line  drawn  at  right 
angles  to  said  southerly  side  of  Bay  street  2,980  feet  to  the  said  exterior  sea-wall  line ; 
thence  westerly,  northwesterly,  and  northerly  along  said  exterior  sea-wall  line  to  a 
point  therein  distant  75  feet  southerly  from  the  northerly  end  of  said  exterior  sea- 
wall line  as  now  established  ;  thence  westerly  125  feet ;  thence  northerly  on  a  line 
parallel  with  said  exterior  sea-wall  Hue  30  feet ;  thence  easterly  to  the  northerly  end 
of  said  sea-wall  line  as  now  established ;  thence  southeasterly  along  the  southern 
boundary-line  of  the  entrance  to  Erie  Basiu  as  now  established  ;  thence  southerly, 
southeasterly,  and  easterly  along  the  interior  boundary-line  of  the  sea-wall  of  the 
Erie  Basin  as  at  present  established,  and  a  continuation  thereof  eastecl^  t^  ^  ^^ygwX. 
in  a  line  at  right  angles  to  Halleck  street  and  distant  %,4\0  1(^\>  Vci«i«^Vc^\si\  \N:i«iikKA 
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from  said  poiDt  sortherly  along  said  line  to  the  sontherlr  side  of  Hmlleck  street  at  i 
point  distant  4H3  feet  easterly  nrom  the  easterly  aide  of  Otsego  street ;  thence  west- 
erly along  said  southerly  side  of  Halleok  street  200  leet ;  thence  southerly  on  a  line 
at  right  angles  to  Hallels*  street  and  parallel  with  Otsego  street  1,000  feet  to  the  bulk- 
head line  as  at  present  by  law  established;  thence  westerly  along  said  bolkhead  line 
to  the  westerly  line  of  Otsego  street. 

•  •••••  ■ 

7.  fVoiii  Hamilton  Avenue  at  Govfanu9  Canal  io  Bay  Ridge  avenne  at  OwU  H^A—T^ 
pier-head  and  bulkhead  line  on  part  of  this  front  were  recommended  by  the  special 
board  in  their  report  to  the  governor  of  the  State  of  New  York,  dated  May  5, 1^ 
and  enaot>ed  by  chapter  491.  act  of  the  legislature  of  the  State  of  New  York,  passed 
June  6,  1884,  which  is  as  follows : 

The  map  filed  in  the  office  of  the  Secretary  of  State  on  the  4th  day  of  March  1884^ 
entitled  '*  chart  of  pier  and  bulkhead  lines  of  Gowanns  Bay,  New  York  Harbor  as 
recommended  by  the  special  board  of  1875, "  and  certified  by  John  Newton,  Colonel 
of  Engineers,  Brevet  Major-Geneial,  to  be  a  full,  true  and  correct  copy  of  a  mapmad« 
by  the  commissioners  appointed  under  concurrent  resolutions  relative  to  the  pieraad 
bulkhead  lines  in  the  harbor  of  New  York,  passed  in  Senate  February  17,  1872,  aod 
in  assembly  April  6,  1872,  and  presen  ted  by  the  said  commissioners  to  the  governor, 
pursuant  to  section  3  of  chapter  702  of  the  session  laws  of  1873,  recommending  oertatn 
pier  and  bulkhead  lines  in  Gowanns  Bay,  and  the  copy  of  the  report  of  said  oommis- 
sioners  certified  by  said  John  Newton,  Colonel  of  Engineers,  to  be  a  fall  and  eomet 
copy  of  the  original  report  presented  to  the  governor,  together  with  said  map,  shall 
be  held  in  all  courts  and  before  all  tribunals  to  be  sufficient  evidence  of  the  contents 
and  effect  of  the  original  map  and  report  made  by  said  commissioners,  and  shall  be 
of  the  same  force  and  efiect  as  said  original  map  and  report,  and  all  grants  of  land 
under  water  within  or  to  the  exterior  boundary  line  appearing  npon  saidmap  aod  re- 
port made  by  the  State,  or  hereby  made  to  extend  by  the  same  coarse  and  direetion 
to  such  exterior  boundary  line  and  are  hereby  ratified  and  confirmed  as  thas  extend* 
ing  to  the  grantees  thereof  and  their  assigns  in  fee-simple. 

The  bulkhead  line  on  part  of  this  front,  from  Hamilton  avenne  to  Twen^-fonrth 
street,  and  from  Forty  ninth  street  to  Bay  Ridge  avenue,  were  reoommended  bv  Uie 
New  York  Harbor  Commission  of  1857  and  enacted  by  chapter  763,  act  of  the  Isfis- 
lature  of  the  State  of  Now  York,  passed  April  17,  1857. 

8.  From  Bay  Ridge  avenue^  at  OwVs  Headj  to  the  northern  boundary  of  the  Govenwmi 
land  at  Fort  Bamilton. — The  pier-head  line  along  this  front  has  been  enacted  only  in 
part.  From  Bay  Ridge  avenue  to  Eighty-ninth  street  the  pier-head  line  was  recom- 
mended by  the  special  board  in  their  report  to  the  governor  of  the  State  of  Nev 
York  May  5,  1875,  and  has  not  been  established  by  any  act  of  legislature.  From 
Eighty-ninth  street  to  the  boundary  line  the  line  was  recommended  by  the  New  York 
Harbor  Commission  of  1857  and  enacted  by  chapter  763,  act  of  the  legislature  of  tbe 
State  of  New  York,  passed  April  17,  1857. 

The  bulkhead  line  on  this  front  was  recommended  bv  the  New  York  Harbor  Com- 
mission of  1857  and  enacted  by  chapter  763,  act  of  the  legislatare  of  the  State  ofNeV 
York,  passed  April  17,  1857. 


Bespectfully  Bubmitted. 


Brig.  Geo.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A 


Henry  L.  Abbot, 

Colonel  of  Engineers^ 
BvL  Brig.  Oen.,  U.  8.  A., 
President  of  the  Board, 
Wm.  p.  Graiohill, 

Colonel  ofJEngvMtm* 

O.  B.  OOMSTOCK, 

Colonel  of  Engineers^ 
Bvt.  Brig.  Oen.,  17.  A  A 
D.  0.  Houston, 

Colonel  of  Enginetm* 
Qc.  L.  Gillespie, 

Lieat.  Col  of  Engineers 


•  Act  in  error ;  correct  reading  of  the  street  is  '*  Halleok. " 
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[First  indorsement.] 

Office  Chief  of  Engineers, 

U.  8.  ABMy, 
March  3, 1800. 

Bespectfnlly  submitted  to  the  Secretary  of  War. 

The  Board  of  Engineern  for  Harbor  Lines  of  New  York  Harbor  re« 
ports  that  at  a  meeting  held  January  23, 1890,  the  following  resolution 
was  adopted  referring  to  proposed  harbor  lines  on  the  easterly  shore  of 
East  River,  Buttermilk  Channel,  Upper  New  York  Bay,  and  both  shores 
of  Gowauns  Bay,  New  York,  extending  from  the  foot  of  Broadway, 
Brooklyn,  E.  D.,  to  the  northern  boundary  of  the  Government  land  at 
Fort  Hamilton,  Long  Island : 

Beaolvedf  That  the  present  legal  pier  and  bulkhead  lines  between  Bi^adway  Ferry, 
Brooklyn,  and  the  northern  boundary  of  the  Government  land  at  Fort  Hamilton  be 
recommended  for  approval,  except  that  the  pier  and  bulkhead  lines  exterior  to  the 
£rie  Basin  be  made  coincident  with  the  present  bnlkhead  line  there :  •     •    • 

Providedf  h&wever^  That  between  Seventeenth  street,  on  the  south  shore  of  Gowanns 
Creek,  and  Fort  Hamilton,  the  piers  between  the  limits  of  the  pier  and  bnlkhead 
lines  may  be  filled  with  solid  materials  when  an  equal  tidal  prism  is  provided  in 
compensation  therefor  behind  the  authorized  bulkhead  line  and  adjacent  to  said 
piers. 

In  the  report  of  the  Board,  dated  January  ?7, 1800,  recommending 
for  the  approval  of  the  Secretary  of  War  ^^  the  legal  pierhead  and  bulk- 
head lines  on  the  easterly  shore  of  East  Biver,  from  Broadway  Ferry, 
Brooklyn,  to  the  eastern  end  of  the  pier  line  at  Bavenswood,  established 
by  the  laws  of  the  State  of  New  York,  chapter  536,  June  16, 1880,^^ 
which  lines  were  approved  by  the  Secretary  of  War  February  8,  1800, 
it  is  stated  that  the  Board  had  <^  considered  and  adopted  for  recom- 
mendation a  greater  length  of  shore  line  thau  embraced  between  the  limits 
mentioned  in  the  resolution  contained  in  the  report  of  January  27." 

The  Board  now  presents  additional  maps,  covering  the  space  not  in- 
cluded in  the  report  of  January  27,  and  completing  the  harbor  lines  on 
the  east  side  of  the  East  Biver,  and  of  the  harbor  of  New  York  from 
Lawrence  Point,  opposite  Port  Morris,  to  the  Narrows. 

The  lines  submitted  for  approval  are  fully  described  herein  and  are 
delineated  on  the  accompanying  tracings,  and  are  as  follows: 

1.  From  Lawrence  Point,  opposite  Port  Morris,  to  eastern  end  of  pier 
line  at  Eavenswood,  Long  Island. 

2.  From  Eavenswood,  Long  Island,  to  Broadway  Ferry,  Brooklyn, 
E.  D. 

3.  From  Broadway,  Brooklyn,  £.  D.,  to  the  bridge  pier  adjacent  to 
Fulton  Ferry. 

4.  From  the  bridge  pier  at  Fulton  Ferry  to  south  pier  at  Hamilton 
Avenue  Ferry. 

5.  From  South  Pier,  at  Hamilton  Avenue  Ferry,  to  Bed  Hook  (Parti- 
tion street). 

6.  From  Partition  street,  lied  Hook,  to  Hamilton  avenue,  at  Oowanus 
Canal  (including  Erie  Basin). 

7.  From  Hamilton  avenue,  at  Oowanus  Canal,  to  Bay  Bidge  avouue, 
at  Owl's  Head. 

8.  From  Bay  Bidge  avenue,  at  Owl's  Head,  to  the  northern  l>oundary 
of  the  Government  land  at  Fort  Hamilton. 

It  is  recommended  that  the  lines  proposed  by  the  Board  be  approved, 
a»nd  that  the  Secretary  place  his  approval  both  upon  the  report  and  the 
tracings  subm '  tted . 

Thos.  Lincoln  Casey^ 
Brig.  Gen.,  CKic/  of  Ei^vftAer^. 
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USMond  iodonemfloit.] 

War  Department,  March  4, 1890. 
Approved. 

Bedpield  Proctor, 

Seoretary  of  War. 

f.  harbor  lines  for  west  bank  of  hudson  river,  along  jersei 
city  front,  from  weehawken  cove  to  communipaw  febbt. 

Harbor  Line  Board, 
jVetr  York  City,  Fd>ruary  18,  1890. 

General  :  The  Board  of  Engineers  for  HarlK>r  Lines  of  New  York 
Harbor,  constituted  by  ISpecial  Orders  No.  49,  Headquarters  Corps  of 
Engineers,  October  5, 1888,  has  the  honor  to  state  that  at  its  meetiDg 
held  in  this  city  January  23, 1890,  the  following  resolution  was  adopted: 

liesolvedf  That  the  present  legal  harbor  lines  between  Gattenberg  and  Commoni- 
paw  Ferry  of  the  Central  Railroad  of  New  Jersey  be  recommended  to  the  Seoretarr 
of  War  for  adoption,  and  that  Colonel  Gillespie  be  requested  to  prepare  a  map  and 
definitions  for  the  same  at  as  early  a  date  as  practicable. 

The  shore-line  embraced  within  this  report  extends  along  the  nght 
bank  of  the  Hudson  Biver  at  Jersey  Gity,  N.  J.,  from  Gomniunii)a¥ 
Ferry  of  the  Central  Bailroad  of  New  Jersey  to  and  beyond  the  docks 
of  the  New  York,  Lake  Erie  and  Western  Improvement  Company,  on 
the  north  side  of  Weehawken  Cove,  New  Jersey,  and  the  harbor  lioee 
which  the  Board  submits  to  the  Secretary  of  War  for  approval  and 
adoption  were  established  by  the  Riparian  Commission  of  New  Jersey 
in  1865, 1872, 1875,  and  1882,  and  are  now  the  legal  lines.    Castle  Point 
projects  80  far  beyond  the  general  shore-Jine  that  the  Board  is  of  the 
opinion  that  the  harbor  lines  should  have  been  drawn  tangent  thereto, 
but  as  such  a  modificiition  would  interfere  with  the  vested  rights  dalj 
acquired  under  the  laws  of  the  State,  and  of  great  value,  and  would 
involve  the  removal  of  the  only  public  pier  in  Hobokcn,  Ihe  Board 
prefers  to  recommend  the  lines  as  now  fixed  by  law. 

The  Board  has  been  urged  to  extend  the  pier-head  line  outward  200 
feet  approximately  along  the  whole  front  The  increased  length  of 
modern  ocean  steamers  demanding  increased  maneuvering  space  for 
entering  and  leaving  slips,  the  crowded  condition  of  the  channel  in  this 
vicinity,  and  the  extensive  encroachments  by  piers,  wharves,  and  shore 
fillings  on  this  firont  since  1804  have  decided  the  Board  that  no  farther 
extension  of  piers  towards  deep  water  is  admissible. 

The  harbor-lines  recommended  in  this  rei>ort  for  the  approval  and 
adoption  of  the  Secretary  of  War  are  fully  described  in  a  separate 
paper  forming  an  inclosure  to  this  report. 

Bespectfully  submitted. 

Henby  L.  Abbot, 
Colonel  of  Engineers^ 
^  BvU  Brig.  Oen.^  U.  S.  -A. 

Wm.  P.  Cbaighill, 

Colonel  ofEngineen^ 

0.  B.  COMSTOCK, 

Colonel  of  Engineers, 
BvU  Brig.  Oen.^  V.  8.  A. 
D.  C.  Houston, 

Colonel  of  Engineers, 

G.  L.  GiLLBSPlE, 

Brig.  Oen.  Thomas  L.  Casey,  Lieut.  Col  of  Engineers. 

Chief  of  Engineers  J  U.  8.  A. 
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Ofpiob  Chief  op  Engineers, 

U.  S.  Army, 
March  3,  1890. 
Bespectfally  submitted  to  the  Secretary  of  War. 
The  Board  of  Engineers  for  Harbor-Liues  of  Kew  York  Harbor  states 
that  at  its  meeting  held  January  23, 1890,  the  following  resolution  was 
adopted: 

Beiolved,  That  the  present  legal  harbor-lines  between  Guttenberg  aud  Com  muni- 
paw  Ferry  of  the  Central  Railroad  of  New  Jersey  be  recommended  to  the  Secretary  of 
War  for  adoption. 

*  The  Board  accordingly  submits  for  approval  pier-head  and  bulkhead 
lines  described  in  the  within  inclosure  and  delineated  on  the  accompa- 
nying chart  for  the  west  bank  of  the  Hudson  Bivor  extending  along  the 
Jersey  City  front  from  Communipaw  Ferry  of  the  Central  Bailrotid  of 
New  Jersey  to  and  beyon({  the  docks  of  the  New  York,  Lake  Erie  and 
Western  Improvement  Company  on  the  north  side  of  Weehawken  Cove, 
New  Jersey. 

The  Board  states  that  these  lines  were  established  by  the  Riparian 
Commission  of  New  Jersey  in  1B65, 1872, 1875,  and  1882,  and  are  now 
the  legal  lines. 

It  is  recommended  that  the  lines  proposed  by  the  Board  be  approved 
and  that  the  Secretary  place  his  approval  both  upon  the  report  and  the 
tracing  submitted. 

Thos.  Lincoln  Casey, 
Brig.  Oen.y  Chief  of  Engineers, 

[  SeooBd  indorvement.  ] 

War  Department,  March  A,  1890. 
Approved. 

Bedfp:ld  TnoGTon^Secretary  of  War. 


DESCRIPTION  OF  HARBOR-LINE8  FOR  THE  WEST  BANK  OF  THE  HUDSON  RIVER^  EXIEND- 
INO  ALONG  THE  JERSEY  CITY  FRONT  FROM  COMMUNIPAW  FKRKY  OF  THE  CENTRAL 
RAILROAD  OF  NEW  JERSEY  TO  AND  BEYOND  THE  DOCKS  OF  THR  NKW  YORK,  LAKE 
KRIS  AND  WESTERN  IMPROVEMENT  COMPANY  ON  THE  NORTH  SIDE  OF  WBKHAWF.^N 
COVE,  NEW  JERSEY,  WHICH  ARE  RECOMMBNDED  TO  THE  SECRKTARY  OF  WAR  FOR 
APPROVAL  AND  ADOPTION  BY  THE  BOARD  OF  ENGINE i&RS  FOR  HARBOR-LI  NR8  FOR 
NEW  YORK  HARBOR  CONSTITUTED  BY  SPECIAL  ORDER  49,  HEADQUARTKR8  CORPS  OF 
KMGINEERSy  OCTOBER  5,  1888,  IN  A  REPORT  DATED  FEBRUARY  18,  1890. 

Pier-kead  line, — The  pier-head  line  begins  at  a  point  in  the  aouth  aide  of  the  south 
pier  of  the  Central  Railroad  of  New  Jersey  at  Oommonipaw,  700  feet  from  the  east 
eide  of  Hudson  street  prolonged  southerly  ;  thenoe  ranning  northerly  to  a  point  in 
the  center  line  prolonged  east  of  the  pier  on  the  north  side  of  Morris  Canal  basin, 
900  feet  from  east  side  of  Hudson  street  prolonged  south ;  thence  running  northerly 
in  a  straight  line  to  a  point  opposite  Ferry  street,  Hoboken,  1,213  feet  east  of  the  east 
side  of  Hudson  street  and  200  ieet  north  from  the  south  side  of  Ferry  street ;  tbence 
running  in  a  straight  line  to  a  point  in  a  line  300  feet  north  of  the  north  side  of  Seven  Ui 
stree^and  1,4^  feet  east  of  the  east  side  of  Hudson  sti^et ;  thence  running  on  a  curve 
with  a  radius  of  1,^^  feet  to  a  point  in  a  line  275  feet  south  of  the  south  side  of 
Ninth  street  and  1,423  feet  east  of  the  east  side  of  Hudson  street;  thenoe  running  in 
a  straight  line  to  a  poinc  in  the  north  side  of  Seventeenth  street  prolonged  2,176  feet 
1  inch  eaet  of  the  east  side  of  Meadow  street ;  thenoe  running  in  the  aforesaid  straight 
line  about  665  feet  to  a  point  at  which  the  line  deflects  to  the  eastward  as  shown  upon 
the  map. 

Bulkhead  2in«.— The  bulkhead  line  begins  at  the  docks  of  the  Central  Railroad  of 
New  Jersey,  at  a  point  in  a  line  300  feet  east  of  and  parallel  to  the  east  side  of  Hud- 
son street,  prolonged  southerly.  From  the  south  face  of  the  pier  on  the  north  side  of 
Morris  Canal  Basin,  the  bulkhead  line  begins  at  a  point  400  leet  east  of  the  east  side 
of  Hndsoti  street  and  runs  iu  a  straight  line  to  a  point  in  the  north  side  of  Thirteenth 
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street,  prolonged  easterly  2,190  feet  from  the  east  side  of  Provost  street,  Jersey  City; 
thence  in  a  6traij:bt  linerto  a  poiofc  in  a  line  65  feet  south  of  the  south  liDe  of  Second 
street,  Hobokeo,  and  767  feet  from  the  east  side  of  Hadson  street;  thence  in  a  straight 
line  to  a  point  in  a  line  300  feet  north  of  the  north  side  of  Seventh  street  and  l,*i|d 
feet  eabt  of  the  east  side  of  Hudson  street ;  theuce  on  a  curve  with  a  radius  of  1^000 
feet  to  a  point  in  a  line  275  feet  south  of  the  south  side  of  Ninth  street,  and  1,218  ifeet 
east  of  the  east  side  of  Hudson  street ;  thence  in  a  straight  line  to  a  point  in  the 
north  side  of  Thirteenth  street,  prolonged  east,  and  1,915  feet  11  inches  from  the  east 
side  of  Meadow  street ;.  thence  in  a  straight  line  to  a  point  in  the  north  side  of  Seven 
teenth  street  prolongeicl  east  and  1,775  feet  from  the  east  side  of  Meadow  street; 
thence  along  the  aforesaid  line  about  812  feet  to  a  point  at  which  the  line  defleeti  to 
the  eastward  as  shown  upon  the  map. 


g.  habbob-lines  fob  east,  nobth,  and  west  shores  of  newark 

bat,  new  jebset. 

Habbob-Line  Boabd, 
New  York  Gityy  March  19, 1890. 

Genebal:  The  Harbor-Line  Board  for  New  York  Harbor  and  its 
adjacent  waters,  constituted  by  Special  Orders  No.  49,  Headquarters, 
Corps  of  Engineers,  October  5,  1888,  to  comply  with  section  12  of  the 
river  and  harbor  act  of  August  11, 1888,  has  the  honor  to  recommend 
for  the  approval  of  the  Secretary  of  War  harbor-lines  for  the  east,  north, 
and  west  shores  of  Newark  Bay,  New  Jersey. 

The  lines  recommended  for  the  east  shore  are  the  existing  legal  lines 
established  by  the  Riparian  Commission  of  New  Jersey  in  1877.    The 
Biparian  Commission  for  New  Jersey  has  never  established  complete 
lines  for  the  north  and  west  shores  of  the  bay,  and  those  now  recom- 
mended by  the  Board,  without  conflicting  with  legal  lines,  are  so  placed 
as  to  protect  in  the  best  possible  way  the  important  tidal  basin  which 
the  bay  afibrds.    On  the  north  shore  the  lines  follow  rigidly  the  natoral 
shore  of  the  point  of  land  separating  the  outlets  of  the  Hackensack  and 
Passaic  rivers.    On  the  west  shore  the  recommended  lines  follow  the 
natural  sbore  of  the  west  bank  of  the  Passaic  River  from  Newark  and 
New  York  Railroad  Bridge  to  and  along  the  channel-face  of  the  dike 
built  by  the  United  States  in  1880-1882  to  improve  the  navigable  chan- 
nel leading  from  the  bay  into  the  Passaic  River  to  connect  witJi  the  line 
marking  the  present  southern  limit  of  the  filling  made  by  the  Waverly 
and  New  York  Bay  Railroad  Company  ou  the  west  side  of  the  dike, 
thence  along  the  south  side  of  the  said  southern  limit  of  filling  to  the 
natural  shore-line  on  the  west  side  of  the  bay,  and  theuce  to  connect 
with  the  Hues  at  Elizabethport,  adopted  by  the  Secretary  of  War  March 
4, 1890. 

The  lines  which  the  Board  recommends  for  the  approval  of  the  Sec- 
retary  of  War  are  more  particularly  described  in  a  separate  pap^) 
which,  with  an  illustrative  chart,  forms  an  inclosure  to  this  report 

Respectfully  submitted. 

^  Henby  L.  Abbot. 

Colonel  of  Engineers. 
Bvt  Brig.  Otn.y  U.  S.  A. 
Wm.  p.  Cbaighili., 

Colonel  of  Engineers* 

C.  B.  CODCSTOOK, 

Colonel  of  Engmeen^ 
Bvt.  Brig.  Gen.,  U.  8.  A. 
G.  L.  Gillespie, 
Brig.  Gen.  THOMAS  L.  Casey,  Lieut  Col.  of  Engineen. 

Chief  of  Engineer«f  U,  JS.  A. 
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Office  Chiep  of  Engineers, 

U.  8.  Armt, 
March  26, 1890. 

Bespectfally  sabmitted  to  tbe  Secretary  of  War. 

The  Harbor-Line  Board  for  New  YorkHarbor  and  its  adjacent  waters, 
constitntedby  Special  Orders,  No.  49,  Headquarters  Corps  of  Engineers, 
October  5, 1888*,  recommends  for  tbe  approval  of  the  Secretary  of  War 
the  following  harbor-lines  described  in  the  within  report  and  delineated 
upon  the  accompanying  chart: 

1.  Pier-head  and  bulkhead  lines  for  the  east  shore  of  Newark  Bay, 
New  Jersey,  extending  from  Bergen  Point  to  the  New  York  and  New- 
ark Railroad  Bridge  across  the  Hackensack  Biver. 

2.  Pier-head  and  bulkhead  lines  for  the  north  shore  of  Newark  Bay, 
New  Jersey,  extending  from  the  New  York  and  Newark  Railroad  Bridge 
across  the  Hackensack  Biver  to  tbe  New  York  and  Newark  Railroad 
Bridge  across  the  Passaic  River. 

3.  Pier-head  and  bulkhead  lines  for  the  west  shore  of  Newark  Bay, 
New  Jersey,  extending  from  the  New  York  and  Newark  railroad  bridge 
across  the  Passaic  River  to  Elizabethport. 

It  is  reQommended  that  the  lines  selected  be  approved  and  that  the 
Secretary  place  his  approval  both  upon  the  report  and  the  tracing  sub- 
mitted. 

Thos.  Lincoln  Casey, 
Brig.  Oen.j  Chief  of  JEngineers. 

■ 

I  Second  indorMmeot.] 

War  Department,  March  21  y  1890. 
Approved. 

Bedfield  Proctor, 

Secretary  of  War. 


DB6CRIPTION  OF  THS  HARBOR-UNE8  FOR  TBE  BAST,  NORTH,  AMD  WEST  SHORES  OF 
NEWARK  BAY,  NEW  JERSEY,  WHICH  ARE  RECOMMENDED  FOR  ThI  APPROVAL  OF 
THE  SECRETARY  OF  WVR  BY  THE  HARBOR-LINE  BOARD  FOR  NEW  YORK  HARBOR 
AND  ITS  ADJACENT  WATERS,  MARCH  18,  1890,  TO  COMPLY  WITH  SECTION  12  OF 
THE  RIVER  AND  HARBOR  ACT  OF  AUGUST  11,   1888. 

1.  Pier-l^ead  and  Imlkhtad  lines  for  the  east  shore  Of  Newark  Ban,  extending  from  Bergen 
Pmnt  to  the  Ntw  York  and  Newark  Railroad  Bridge  aoross  the  Hackensack  Biver. -^Thtf 

gier-head  line  is  described  as  follaws :  Beginnlug  at  the  termiDal  point  of  the  pier- 
end  line  approved  by  the  Secretary  of  War  January  4, 1890,  said  point  being  in  tbe 
south  Bide  oi  First  street  prolonged  westerly  and  l,gKK)  feet  from  the  east  side  of  Ave- 
one  B,  the  pier-head  linernns  thence  northeasterly  in  a  straight  line  1.800  feet  west  of 
and  parallel  to  the  east  side  of  Avenne  B  to  the  north  side  of  Fitly-sixth  street  pro- 
longed westerly ;  thence  northerly  on  a  curve  with  a  radins  of  4,000  feet  to  a  point 
Bl  a  distance  of  about  4,550  feet ;  thence  running  northerly  on  a  tangent  to  a  point 
at  a  distance  of  about  1,230  feet;  thence  northeasterly  on  a  curve  with  a  radius  of 
650  feet  to  a  point  at  a  distance  of  1,150  feet ;  thence  easterly  on  a  curve  with  a  radius 
of  4,725  feet  to  a  point  on  the  New  York  and  Newark  Hailroad  Bridge  across  the  Hack- 
ensack River,  750  feet,  approximately,  west  of  east  abutment  of  same,  said  point  of 
intenection  being  about  1,060  feet  from  the  center  of  the  draw  of  tbe  bridge. 

The  bulkhead  line  is  described  as  follows :  Beginning  at  the  terminal  point  of  the 
bulkhead  line  approved  by  the  Secretary  of  War  January  4,  1890,  said  point  being 
200  f«*et  «*.ast  of  the  pier-head  line  in  tbe  south  side  of  First  street,  prolonged  west- 
erly, and  1,600  feet  from  the  east  side  of  Avenne  B,  the  bulkhead  line  runs  northeast- 
erly in  a  straight  line  200  feet  east  of  andp  arallel  to  the  pier-head  line  to  the  north 
side  of  Fifty-sixth  street  prolonged  westerly ;  thence  northerly  200  feet  east  of  and 
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§iinlii>l  ta  th«  piM-Ueai'l  line  no  a  onrf  e  with  h  rtwltns 
JBtHnooorabonK.HWfeet;  tbeoce  mnniDK  northerly 
the  uivr'bend  line  on  a  taagent  t«  ft  point  at »  diiMni 
Dortlieulerly  on  a  curve  wilb  «  rodiniiof  450  feet  to  m 
71.'!  i(M)t  and  73  feet  etiat  of  tbe  piDr-bead  liuo ;  and  thei 
rs<linH  of  4,cW  feet,  7^  feet  from  and  paTBlli>l  to  the  pli 
N>w  York  BOd  Newark  Railroad  BridKo  acrnsa  the  Hao 

2.  I'irr-htad  and  bulklitad  tintt  for  Ihe  north  there  at  1 
Hm  York  enit  Nrieat-k  Railroad  Bridge  acrott  Baeiaii 
Xeii'ark  BailToad  Bridge  acrani  Iht  Patnaic  Alnr.— The  f 
folliiwfi:  Beglni)iu){  at  a  point  on  tbe  New  York  anil  Ki 
tb«  Haekenaaok  Biver  '270  feet  east  of  biKh-water  lii 
from  lliu  ceolerof  tbedraw,  tbo  pier -bead  live  ntnain 
I'lillnwiug  ihe  Kcnerat  dirert.ivD  of  tbe  obore  at  abont  2 
point  at  udiBtanceof'^.OEiO  feet ;  Iheuoe  westerly  on  a  un 
A  point  at  a  distance  of  930  ft'ot;  thencu  uorCberly  on 
fe«t  to  a  point  at  a  distance  of  1,160  feet ;  and  thence  ] 
a  point  on  tbe  New  York  and  Newark  Railroad  BriilRt 
feet  wiist  trom  bigb-wator  line,  said  point  of  ioterveol 
of  the  centerof  the  ilraw. 

Tbo  Iinlkbead  linn  beffluB  at  a  poiut  on  the  New  Yer 
BcroM  the  Hiwkentack  River  7j  leot  west  of  tbe  pier-1 
diHtniicu  of  75  leot  parallel  to  tbe  pier-buMd  lino  until  i 
Newark  Rallroitd  Brldfte  across  tbe  PaBiiaiu  River. 

3,  Fierhtma  and  b*tlchradliina/t/r  Ikntrfii  ihore  t^f  if\ 
ypw  York  and  yai^ark  Bailriiad  Bridyt  arroa  ttir  Faawi 
pier-head  line  in  described  us  follows:  Beginnilig  at  b 
Newnrk  Railrond  l)rid}-e  abontlOU  feel  nest  of  Ibeoe 
ea«l  of  bigh-water  line,  tbepier-bead  line  rnns  soDti 
dirwtion  of  the  shore  at  abont  100  Test  tlieiefrov  nntii 
dike  at  a  distance  of  about  1,140  feetrroiiitbeaborveiid 
channel  face  i>f  tlio  dike  to  theeontberly  line  of  piling  i 
Railroad  Cotnnun}'  as  Ht  present  bnilt,  said  line  of  pui 
teet  riorlh  of  the  simth  end  of  the  dike ;  tiiunce  atone  i 
uL  present  built  a  distance  of  1J,51XI  feet  to  a  poiDiaion 
southwesterly  in  a  slraiijht  line  13,^)0  feet  to  a  point  i 
:U0  leet  from  tbe  shore-line  luoaeiireil  at  right  angles  ti 
weslerljr  in  a  straight  line  to  the  northeast  corner  of  I 
N.  J.;  aiiil  tbence  rnualug  along  tfaeeaetem  faceofBli 
cnrner,  to  connect  with  the  nortb  tetmiual  point  of  tbep 
N.  J.,  approved,  by  tbe  Secretary  of  War  March  4,  ISEM. 

Tbo  bulkhead  line  is  described  as  follows:  Beginnini 
New  York  and  Newark  Railroad  Brideo  across  tba  Pu 
rnnn  eoinoi  den  tally  with  tbe  pier-head  line  to  tbe  point 
of  Ihe  WaTerly  and  New  York  Railroad  Coint>anr,  £1 
IbeuL-B  along  tbesonth  side  of  said  lineof  pjlioguaull 
suuthwesterly  in  a  straight  line 200  foot  west  Sum  aii4 
lo  the  point  luarkod  A  on  the  map ;  tbenen  <lefleat«  ttn. 
mill  lb  westerly  in  n  ptra  ght  line  to  tho  uortboru  terrain 
lit  EllKabethiKirt,  approvod  by  tbo  Seeretory  of  War  it 


h.  H&tiBUR  LINKS  FOR  WEST  BANK  OP  NOl 
HAWKblN  roVK  TO  GUTTENBERG,  NEW  S. 
NORTH  RIVER  FROM  WEST  EIGHTIETH  ST 
NEW  YORK  riTY  ;  THE  BATTERY  ;  AND  N( 
OF  EAST  RITEB  PTlOM  THE  BATTBBT  ' 
STREET,  NEW  YORK  CITY. 

New  Yw\ 

Obneeat,  :  The  Harbor- Liue  Board  for  Ne 

ailjiicent  waters,  cOD8tittit*-il  hy  Special  Orrti 

Cur|m  of  I']u);ineers,  October  5,"  188S,  to  comp 

river  aiid  harbor  acl  of  Anguet  11, 18S8,  has" 
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the  Secretary  of  War  for  his  approval  and  adoption  the  following  harbor- 
lines  for  North  and  East  rivers,  Now  York  Harbor : 

1.  North  River,  west  bank,  from  Weehawken  Cove  to  Outtenberg, 
N.  J.,  in  continaation  north  (vard  of  the  lines  for  that  bank  approved 
by  the  Secretary  of  War  March  4, 1890. 

2.  North  Biver,  east  bank,  from  West  Eightieth  street,  New  York 
City,  south  to  the  Battery.    • 

3.  East  Kiver,  from  the  Battery  east  and  north  to  East  Eighty-first 
street,  New  York  City. 

The  lines  which  are  herein  recommended  for  adoption  are  the  existing 
legal  lines  enacted  by  the  States  of  N^w  Jersey  and  New  York,  re- 
spectively, except  the  pier-head  line  between  the  Battery  and  West 
Twenty-third  street,  New  York  City,  which  the  Board  has  deemed. itbest 
to  push  outwards  for  the  better  convenience  of  navigation,  the  maximum 
extension  being  at  Canal  street,  where  it  is  155  feet ,  approximately.  This 
extension  will  not  only  afford  to  the  steam  ship  companies  much  needed 
slip  room  for  docking,  loading,  and  unloading  their  large  steamers,  but 
will  give  wharf  length  sufficient  to  protect  the  steamers  while  lying  fn 
their  slips  against  damage  by  collisions  with  passing  craft,  a  protection 
which  the  longest  steamers  do  not  now  have. 

At  West  Fourteenth  street,  North  Eiver,  the  original  width  of  the 
river  has  been  materially  impaired  by  artificial  encroachments  on  both 
banks,  the  more  to  be  regretted  as  Castle  Point,  a  rocky  headland  on 
the  opposite  shore,  formed  originally  a  marked  gorge  in  the  river  which 
should  not  have  been  made  worse  by  artificial  shore  extensions. 

From  West  Eleventh  street  north  to  West  Seventeenth  street,  New 
York  City«  the  existing  legal  pier-head  and  bulkhead  lines  coincide. 
The  unfortunate  extension  of  the  bulkhead  line  to  nearly  the  established 
limit  for  the  pierhead  line,  to  the  southward,  has  had  the  effect  of  re- 
stricting very  much  the  lengths  of  the  piers,  and,  in  consequence,  of 
prohibiting  the  use  of  this  front  to  all  except  small  vessels. 

The  Board  thinks  that  if  wharf  room  is  needed  in  this  locality  for 
longer  vessels  it  should  be  gained  only  by  excavations  in  rear  of  the 
bulkhead  line,  and  not  by  extensions  of  piers  into  the  river  beyond  the 
line  now  recommended. 

The  lines  recommended  to  the  Secretary  of  War  for  approval  and 
adoption  are  described  in  detail  in  a  separate  paper  which  accompanies 
this  report. 


Bespectfnlly  submitted. 


Brig.  Gen.  Thokas  L.  Caset, 

Chief  of  Engineers^  U.  8,  A. 


Henbt  L.  Abbot, 
Colonel  of  Engineers^ 
Bvt  Brig,  Oen.y  U.  8.  A. 
Wm.  p.  Cbaighill, 

Colonel  of  Engineers. 

C.  B.  COMSTOCK, 

Colonel  of  Engineers^ 
Bvt  Brig.  Qen.^  U.  8.  A* 
D.  C.  Houston, 

Colonel  of  Engineers. 
G.  L.  Gillespie, 

Lieut.  Col.  of  Engineers. 
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[Flnt  indonement.] 

Office  Chief  of  Enginbkbs, 

n.  S.  Ahmt, 

April  24,  189a 

Respectfully  submitted  to  the  Secretary  of  War. 

The  Harbor-Line  Board  for  New  York  Harbor  and  its  adjacent  watefs^ 
couBtituted  by  Special  Orders,  No.  49,  Headquarters  Corps  of  Engineen, 
October  5, 1888,  recommeDds  for  approval  the  following  harbor-lines  for 
North  and  East  rivers,  New  York  Harbor: 

1.  West  shore  of  North  Biver  from  New  York,  Lake  Erie  and  Western 
Docks  and  Improvement  Company,  east  side  of  Weehawken  Gove,  New 
Jersey,  to  Guttenberg,  N.  J. 

2.  East  shore  of  North  Biver,  from  We«t  Eighty-firdt  street  to  the 
Battery,  New  York  City. 

3.  Pier  and  bulkhead  lines  at  the  Battery. 

4.  North  and  west  shores  of  the  East  Kiver,  from  the  Batteiy  to  Esst 
Eighty-first  street.  New  York  City. 

The  lines  are  described  in  detail  in  the  inclosed  paper  and  delineated 
upon  the  accompanying  tracing. 

It  is  recommended  that  the  lines  selected  be  approved,  and  that  the 
Secretary  place  his  approval  both  upon  the  report  and  upon  the  traeiof 
submitted. 

Thos.  Lincoln  Gaset, 

Brig.  Om.^  Chief  of  Engineen. 

« 

( Second  indonement] 

Wab  Department,  April  25, 1890. 

Approved. 

Bedfield  Prootob, 

Secretary  of  Winn 


DKSCRIPnON  or  HARBOR-LINBA  ON  THE  WEST  SHORE  OF  THE  KOBTR  RTVEB  ttW 
THE  EAST  SIDE  OF  WEEHAWKEN  COVE,  NEW  JERSEY,  NORTHERLY  TO  OUTIIff- 
BERG,  NEW  JERSEY  ;  ON  THE  EAST  SHORE  OF  NORTH  RIVER  FROM  WEST  EIOBTT- 
FIRST  STREET,  NEW  YORK  CITY,  SOUTHERLY  TO  THE  BATTERY,  AND  ON  THK 
NORTH  AND  WEST  SHORES  OF  THE  EAST  RIVER  FROM  THE  BATTERY  TO  lAfT 
EIGHTY-FIRST  STREET,  NEW  YORK  CITY,  WHICH  ARE  RECOMMENDED  TO  THE  SEC- 
RETARY OF  WAR  FOR  APPROVAL  AND  ADOPTION,  BY  THE  BOARD  OF  KNOINHU 
FOR  HARBOR-LINRS  OF  NEW  YORK  HARBOR,  CONSTITDTSD  BY  8PBCIAL  ORDtlSi 
NO.  49,  HEADQUARTERS  CORPS  OF  ENGINKERS,  OCTOBER  5,  1888,  IN  A  RBFOKT 
DATED  APRIL  15,   1890. 

1 .  West  ikore  of  North  River  from  New  York,  Lake  Erie  and  Weuiem  Doek9  ami  Ifrnprm- 
ment  Company ^  easUide  of  Weehawhm  Covty  New  Jersey ,  to  ChUtenherg^  New  JTartey.— Tb0 
pier-headline  was  established  by  the  Riparian  Commissionof  New  Jersey  in  186&,  tod 
the  bulkhead  line,  which  is  paraUel  with  pierhead  line,  and  300  feet  inaide,  was  es- 
tablished  by  the  same  commission  in  1875.  There  is  no  written  descriptioQ  of  the 
lines,  but  their  location  is  fixed  by  offsets  from  permanent  monnmenta  hiabore,  which 
are  indicated  upon  the  map. 

2.  Eaet  shore  of  North  River  from  Weet  Eighty-firet  street  to  the  Battery,  Nem  Terk 
City — Bulkhead  line.— Th&  bulkhead  line  begins  at  a  point  in  the  north  side  of  Welt 
Eighty-first  street  prolonged  westerly  and  1,150  feet  from  the  west  aide  of  EleTeoUi 
avenue,  and  runs  thence  in  a  straight'line  to  a  point  in  the  south  aide  of  West  SeTenty- 
second  street  prolonged  westerly  1,100  feet  from  the  west  aide  of  Eleventh  avenoe; 
thence  in  a  straight  line  to  a  point  in  the  south  side  of  We»t  Seventieth  street  pro- 
longed westerly  1,100  feet  from  the  west  side  of  Eleventh  avenue;  thenoe along  the 
south  aide  of  West  Seventieth  atreet  to  a  point  1,000  feet  from  the  west  aide  ofEleventh 
BFenae ;  thence  in  a  atraight  line  to  a  point  in  thn  aonth  aide  of  Weat  Sixty-fifth  street, 
1,000  feet  from  the  west  s\de  ollA^^^uW  v^«iL\i<&\thfince  along  the  aonth  sideof  Waet 
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Sixtj-fiftb  street  to  a  point  1, 100  feet  f^om  the  west  side  of  Eleventh  avenue ;  tbenoe  in  a 
straight  line  to  a  point  in  the  south  side  of  west  Sixty-second  street  1,100  feet  from  the 
west  side  of  Eleventh  avenoe ;  thence  in  a  straight  line  to  a  point  in  the  north  side 
of  West  Sixty- first  street  1,090  feet  from  the  west  side  of  Eleventh  avenue ;  thence 
along  the  north  side  of  West  Sixty-first  street  to  a  point  1050  feet  from  the  west  side 
of  Eleventh  avenue ;  thence  in  a  straight  line  to  the  north  side  of  West  Twenty-ninth 
street  at  a  distance  of  250  feet  from  the  east  side  of  Twelfth  avenue  and  parallel  to  it ; 
thence  in  a  straight  line  to  the  north  side  of  West  Seventeenth  street  at  a  distance  of 
250  feet  from  the  east  side  of  Thirteenth  avenue  and  parallel  to  it ;  thonce  in  a  straight  . 
line  to  the  north  side  of  West  Sixteenth  street  prolonged  westerly  379  feet  from  the 
east  side  of  Eleventh  avenue ;  thence  in  a  straight  line  to  a  point  in  the  north  side  of 
West  Fifteenth  street  prolonged  westerly  321  feet  from  the  east  side  of  Eleventh  ave- 
noe ;  thence  in  a  straight  line  to  a  point  in  the  north  side  of  West  Fonrteenth  street 
prolonged  westerly  260  feet  from  the  east  side  of  Eleventh  avenue ;  thence  in  a 
straight  line  to  a  point  in  the  south  side  of  West  Fourteenth  street  prolonged  west- 
erly 275  feet  from  the  east  side  of  Thirteenth  avenue ;  thence  in  a  straight  line  to  a 
point  in  the  north  side  of  Little  Twelfth  street  prolonged  westerly  277  feet  from  < 
ihe  east  side  of  Thirteenth  avenue ;  thence  in  a  straight  line  to  a  point  in  the  north 
side  of  Bloomfield  street  252  feet  from  the  east  side  of  Thirteenth  avenue ;  thence  in 
a  straight  line  to  a  point  in  the  north  side  of  Bethune  street  prolonged  westerly 
252  feet  from  the  east  side  of  Thirteenth  avenue ;  thence  in  a  straight  line  to  a 
point  in  the  south  side  of  West  Eleventh  street  prolonged  westerly  268  feet  from 
the  east  side  of  Thirteenth  avenue:  thence  in  a  straight  line  to  a  point  in  the  south 
Bide  of  new  Pier  47,  560  feet  from  tne  east  side  of  West  street ;  thence  in  a  straight 
line  to  a  point  in  the  south  side  of  new  Pier  46,  340  feet  from  the  east  side  of  West 
street;  thence  in  a' straight  line  to  a  point  in  the  north  side  of  new  Pier  45,  270 
feet  from  the  east  side  of  West  street;  thence  in  a  straight  line  to  a  point  in  the 
north  side  of  new  Pier  44,  250  feet  from  the  east  side  of  West  street;  thence  at  a  dis- 
tance of  250  feet  from  and  parallel  to  the  cast  side  of  West  street,  in  its  several  courses, 
to  a  point  in  a  line  drawn  at  a  right  angle  to  the  east  side  of  West  street  prolonged 
sodtherly  and  365  feet  sonth  of  the  north  side  of  Battery  Place ;  thenoe  easterly 
along  the  said  line  (drawn  at  a  right  an^le  365  feet  south  of  the  north  side  of  Bat- 
tery Place)  until  it  intersects  the  established  pier  and  bulkhead  line  of  the  New 
York  Harbor  Commissiou  of  1857. 

Pier-head  line. — The  pier-head  line  beeins  at  a  point  in  the  north  side  of  West 
Eighty-first  street  prolonged  westerly  and  1,500  feet  from  the  west  side  of  Eleventh 
avenue ;  thenoe  in  a  straight  line  to  a  point  in  the  south  side  of  West  Seventy-second 
street  prolonged  westerly  1,500  feet  from  the  west  side  of  Eleventh  avenue ;  thence 
m  a  straight  line  to  a  pojnt  in  the  north  side  of  West  Sixty-first  street  prolonged 
westerly  1,550  feet  from  the  west  side  of  Eleventh  avenue ;  thence  in  a  straight  line 
to  a  point  in  the  north  side  of  West  Thirtieth  street  prolonged  westerly  1,550  feet 
from  the  west  side  of  Eleventh  avenoe ;  thence  in  a  straight  line  to  a  point  in  the 
north  side  of  West  Twenty-ninth  street  prolonged  westerly  763  feet  from  the  east  side 
of  Thirteenth  avenue ;  thence  in  .a  straight  liue  to  a  point  in  the  north  side  of  West 
Twenty*third  street  prolonged  westerly  767  feet  from  the  east  side  of  Thirteenth  ave- 
nue ;  thence  in  a  straight  line  to  a  point  in  the  center  line  of  new  Pier  45,  foot  of  West 
Tenth  street,  prolonged  westerlv630  feet  from  the  bulkhead  line  Tsaid  point  being  100 
feet  west  of  the  extremity  of  the  new  pier) ;  thence  in  a  straignt  line  to  a  point  in 
the  oanter  line  of  new  Pier  26,  foot  of  Beach  street,  prolonged  westerly  651  feet  from 
the  bulkhead  line  (said  point  being  100  feet  west  of  the  extremity  of  the  new  pier) ; 
thence  in  a  straight  line  to  a  point  in  the  southerly  side  of  the  new  Pier  1,  Battery 
Place,  prolonged  westerly  500  feet  from  the  bulkhead  line;  thence  in  a  straight  line 
to  southwest  corner  of  Pier  A,  a  little  north  of  the  southerly  limit  of  the  land  grant 
of  1871. 

3.  Pier  and  Bulkhead  lines  at  the  Battery. --The  pier- head  and  bulkhead  lines  are  coin- 
cident from  Battery  Place  to  the  Barge  Office  Slip,  aud  are  the  same  as  recommended 
by  the  New  York  Harbor  Commission  and  established  by  chapter  763,  act  of  the  leg- 
islature of  the  State  of  New  York,  passed  April  17,  1857,  and  are  coincident  with  the 
aea-wall  line  as^at  present  built,  except  at  the  bulkhead  in  front  of  Castle  Garden, 
which  is  outside  of  the  established  lines.  At  the  Barge  Office  Slip  the  pier  and  bulk- 
head lines  begin  to  diverge. 

4.  Xorthand  west  ehoreeof  the  East  Riverf  from  the  Battery  to  East  Eighty-first  etreet. 
New  York  City-~Bulkhead  line. — The  bulkheaid  line  begins  in  the  sea-wall  at  the  Barge 
Office  Slip,  and  continues  in  a  gentle  curve  to  a  point  in  the  northerly  face  of 
the  proposed  new  Pier  1,  said  point  being  in  a  line  drawn  at  a  right  angle  to  the 
nortn  side  of  Sonth  street,  at  the  corner  of  Whitehall  street,  and  250  feet  therefrom ; 
thenoe  runs  along  said  line  normal  to  South  street  to  a  point  200  feet  from  the  north 
side  of  South  street ;  thence  continues  parallel  to  the  north  side  of  Sonth  street  and 
200  feet  therefrom  to  a  point  in  the  west  side  of  Roosevelt  street  prolonged  sonthr 
erly  ;  thence  to  a  |oint  in  the  west  side  of  James  niip  pio\ou^«^  «^'Ql>^w.^  ^\i^^)K$^ 
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feet  from  the  north  side  of  Sonth  street;  thence  to  a  point  in  the  we«t  side  of  OViTer 
street  prolonged  southerlv  205  feet  from  the  north  side  of  South  street ;   thence  to  b 
point  in  the  east  side  of  Catharine  street  200  feet  from  the  noi  th  side  of  Sonth  street; 
thence  continnes  parallel  to  the  north  side  of  South  street  and  200  feet  therefrom  to 
a  point  in  a  line  drawn  at  280  feet  from  the  west  side  of  Montgomery  street  at  a  ri|^t 
angle  to  the  north  side  of  Sonth  street ;  thence  to  a  point  in  a  line  drawn  at  166  feet 
from  the  west  side  of  Montgomery  street  at  a  right  angle  to  the  north  side  of  Sonth  street, 
2:^3  feet  therefrom  ;  thence  to  a  point  in  the  east  side  of  Montgomery  street  proloDged 
southerly  l&O  feet  from  the  north  side  of  South  street;  thence  continues  parallel  to 
the  north  side  of  South  street  and  150  feet  therefrom  to  a  point  in  the  west  side  of 
Corlears  street,  prolonged  southerly ;  thence  in  acurv^  to  a  point  in  a  line  drawn  st 
a  right  angle  at  250  feet  from  the  west  side  of  Corlears  street  to  the  north  side  of 
South  street,  prolonged  easterly  110  feet  therefrom;  (thence  the  bulkhead  Ifne  is  co- 
incident with  the  pier- head  line)  and  continues  in  a  curve  to  a  jpomt  in  the  north  side 
of  South  street,  prolonged  easterly  460  feet  from  the  west  side  of  Corlears  street; 
thence  in  a  curve  to  a  point  in  the  north  side  of  Front  street  prolonged  easterly  &i 
feet  from  the  west  side  of  Corlears  street ;  thence  the  bulkhead  and  pier-head  lioea 
begin  to  diverge,  and  the  bulkhead  liue  continnes  to  a  point  in  the  north  side  of 
Water  street  prolonged  easterly  680  feet  from  the  west  of  Corlears  street ;  thence  to 
a  point  in  the  south  side  of  Grand  street  prolonged  easterly  197  feet  from  the  west 
side  pt  East  street ;  thence  to  a  point  in  the  south  side  of  Rivington  street  275  feet 
irom  the  east  side  of  Tompkins  street ;  thence  to  a  point  in  a  line  drawn  at  160  feet 
from  the  north  side  of  Rivington  street  at  a  right  angle  to  the  west  side  of  Tomp- 
kins street  and  175  feet  ;therefrom ;  thence  to  a  point  in  the  north  side  of  Stantoo 
street  175  feet  from  the  west  side  of  Tompkins  street ;  thence  to  a  point  in  a  Ime 
drawn  at  14.1  feet  from  the  south  side  of  East  Houston  street  at  aright  angle  to  the 
west  side  of  Tompkins  street  and  103  feet  therefrom ;  thence  to  a  point  in  the  north 
side  of  East  Eignth  street  675  feet  from  the  east  side  of  Avenue  D ;  thence  aloDg 
the   north  side  ot  East  Eighth   street  to  a  point  in  the  east   side  of  Tompkins 
street  established  by  act  of  April  12,  1826 ;  thence  along  said  east  side  of  Tompkun 
street  to  a  point  in  the  south  side  of  East  Seventeenth  street ;  thence  along  the  soath 
side  of  East  Seventeenth  street  to  a  point  375  feet  from  the  east  side  of  Avenue  C, 
thence  to  a  point  in  the  north  side  of  East  Twenty-third  street  prolonged  easterly 
(}03.39  feet  from  the  west  side  of  Avenue  A ;  thence  along  the  north  side  of  l^t  Tweoty- 
tliird  Street  to  a  point  322  feet  from  the  westside  of  Avenue  A ;  thence  to  a  point  in  tbe 
south  side  of  East  Twenty-fourth  street  prolonged  easterly  32S{  feet  from  the  west  side 
of  Avenue  A ;  thence  to  a  point  in  the  south  side  of  East  Twenty*sixth  street  prolonged 
easterly  735  feet  from  the  east  side  of  First  avenue ;  thence  to  a  point  In  the  north  sidt 
of  East  Twenty-eighth  street  prolonged  easterly  540  feet  from  the  east  side  of  Fint 
avenue  ;  thence  to  a  point  in  the  north  side  of  East  Thirty -fourth  street  335  feet  from 
the  east  side  of  First  avenue ;  thence  in  a  curve  to  a  point  in  the  south  side  of  £sst 
Thirty-6fth  street  323  feet  from  the  east  side  of  First  avenue ;  thence  in  a  curve  to  a 
point  in  the  south  side  of  East  Thirty-sixth  street  321  feet  from  the  east  side  of  First 
avenue;  thence  in  a  curve  to  a  point  in  the  south  si4eof£ast  Thirty-seventh  street  .i^ 
feet  from  the  east  side  of  First  avenue;  thence  in  a  curve  to  a  point  in  the  sooth  side 
of  East  Thirty-eighth  street  335  feet  from  the  east  side  of  First  avenue ;  thence  aloog 
the  south  side  of  East  Thirty-eighth  street  to  a  point  444  feet  from  the  east  side  of 
First  avenue ;  thence  the  bulkhead  and  pier-heaid  lines  are  coincident, and  contioM 
in  a  curve  to  a  point  in  the  south  side  of  East  Thirty -ninth  street  458  feet  from  the 
east  side  of  First  avenue ;  thence  to  a  point  in  the  south  side  of  East  Forty^nioth 
street  605  feet  from  the  east  side  of  First  avenue ;  thence  to  a  point  in  the  north  side 
of  East  Forty-ninth  street  608  feet  from  the  east  side  of  First  avenne ;  thence  to  » 
point  in  the  sonth  side  of  East  Fifty-first  street  632  feet  from  the  east  side  of  First 
avenne;  thence  to  a  point  in  the  south  side  of  East  Fifty-third  street  705  feet  from 
the  east  side  of  First  avenue;  thence  in  a  curve  to  a  point  in  the  sonth  side  of  East 
Fifty-fourth  street  106  feet  from  the  east  side  of  Avenue  A;  thence  in  a  carve  to 
a  point  in  the  south  side  of  East  Fifty-fifth  street  166  feet  from  the  east  side  f»f 
Avenne  A ;  thence  to  a  point  in  the  south  side  of  East  Fifty-eighth  street  218  f^^ 
from  the  east  side  of  Avenue  A  ;  thence  to  a  point  in  the  south  side  of  East  Fifty- 
ninth  street  210  feet  from  the  east  side  of  Avenue  A;  thence  to  a  point  in  the  Dorth 
side  of  East  Fiftv-ninth  street  250  f^et  from  the  east  side  of  Avenne  A;  thence  the 
pier-head  and  bulkhead  lines  begin  to  diverge;  the  bulkhead  line  continues  to  a  poiot 
in  the  center  liue  of  East  Sixty-fourth  street  500  feet  from  the  east  side  of  Avenue  A, 
on  the  bulkhead  line  approved  by  the  Secretary  of  War  April  11,  1889;  thence  tbt) 
bulkhead  and  pier-head  lines  are  coincident  and  continue  to  a  point  in  the  north  side 
of  East  Sixty-sixth  street  prolonged  easterly  610.94  feet  from  tne  east  side  of  Aveuue 
A ;  thence  to  a  point  in  the  north  side  of  East  Seventy-fifth  street  8^  ieet  froni  th<> 
east  side  of  Avenue  A ;  thence  to  a  point  in  the  south  side  of  East  Seventy-aeveiitli 
street  825  feet  from  the  east  side  of  Avenue  A;  thence  to  a  point  in  the  north  side  of 
East  Eighty-first  street  201  feel  from  the  east  side  of  At  ?nue  B. 
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Pier-head  line. — ^The  pier-head  line  begins  at  the  Barge  Office  Slip  at  a  point  in  the 
Bea-wall  line  as  now  built  and  rnns  in  a  curve  to  the  extremity  of  the  proposed  new 
Pier  1,  in  the  southerly  prolongation  of  the  east  side  of  Whitehall  street,  69:2  feet  from 
the  north  side  of  South  street,  or  492  feet  from  the  bulkhead  line;  thence  continues 
from  pier  to  pier  to  the  south  side  of  Grand  street,  as  proposed  by  the  department 
of  docks  ana  approved  by  the  sinkin'g  fund  commissioners  April  27,  1871,  at  certain 
distances  from  the  bulkhead  line  measured  along  the  new  piers.  Only  a  few  of  these 
distances  are  given  as  far  as  Clinton  street  on  the  accompanying  map.  They  aro  as 
follows : 


Location. 

South  of  «fae 

bulkhead 

line. 

Location. 

Sonthof  tlie 

bulkheati 

line. 

At  or  Beap~ 

Broad  streot. 

Fe«t, 
491 
500 
479 
473 
482 
488 
400 

At  or  near — 

Booeevelt  street 

Feet, 
448 

CoentiesSlip 

Oliver  street. ..................... 

440 

Ooovftmftnr  TjAiia 

(7iit.Hii.rinA  ntrAAt.  .    

338 

Pinefltrt»et 

Market  Slip 

801 

BorlliiffSlip 

Rntflters  Slip 

350 

B^nkiDMi  fttra«t 

Clinton  Btreet 

348 

Dover  street... 

Thence  the  pier-head  line  continues  to  the  extremity  of  the  east  pier,  at  Jackson 
Square ;  thence  to  a  point  in  the  west  side  of  Corlears  street,  prolonged  southerly  185 
feet  from  the  north  side  of  South  street ;  thence  to  a  point  in  the  east  side  of  Corlears 
street,  prolonged  southerlv  171  feet  from  the  north  side  of  South  street;  thence  in  a 
curve  to  a  point  in  a  line  drawn  at  250  feet  from  the  west  side  of  Corlears  street  at  a 
right  angle  to  the  north  side  of  South  street,  prolonged  easterly  and  llOfeet  therefhim; 
thence  the  p^er-head  and  bulkhead  lines  coincide  to  a  point  in  the  easterly  prolonga- 
tion of  the  north  side  of  Front  street  632  feet  from  the  west  side  of  Corlears  street ; 
thence  the  pier-head  line  begins  to  diverge  from  the  bulkhead  line  and  continues  to  a 
point  in  the  north  side  of  Water  street,  prolongede  asterly  725  feet  from  the  west  side 
of  Corlears  street;  thence  to  a  point  in  the  south  side  of  Grand  street,  prolonged  easterly 
344  feet  from  the  west  side  of  jSast  street ;  thence  to  a  point  in  the  south  side  of  Riv* 
ington  street,  prolonged  easterly  233  feetfrom  the  bulkhead  line ;  thence  to  ajwint  in 
the  south  side  of  Stanton  street,  prolonged  easterly  350  feet  from  the  bulkhead  line ; 
thence  to  a  point  in  the  soutU  side  of  East  Third  street,  prolonged  easterly  391  feet 
from  the  bulkhead  line ;  thence  to  a  point  in  the  south  side  of  East  Fourth  street,  pro- 
longed easterly  448  feet  from  the  bulkhead  line ;  thence  to  a  point  in  the  south  side 
of  East  Sixth  street,  prolonged  easterly  470  feet  from  the  bulkhead  line ;  thence  to  a 
point  in  the  south  side  of  East  Eighth  street,  prolonged  easterly  503  feet  firom  the 
bnlkhead  line;  thence  in  a  curve  to  a  point  in  the  south  side  of  East  Ninth  street, 
prolonged  easterly  23d  feet  from  the  west  side  of  Tompkins  street,  established  by  act 
of  April  12,  1826 ;  thence  in  a  curve  to  a  point  in  the  south  side  of  East  Tenth  street, 
prolonged  easterly  261  feet  from  the  west  side  of  Tompkins  street,  established  by  act  of 
April  12,  18Q6 ;  thence  in  a  curve  to  a  point  in  the  south  side  of  East  Eleventh  street, 
prolonged  easterly  284  fbet  from  the  west  side  of  Tompkins  street,  established  by  act 
of  April  12,  1826 ;  thence  in  a  curve  to  a  point  in  the  south  side  of  East  Twelfth 
street,  prolonged  easterly  294  feet  from  the  west  side  of  Tompkins  street,  established 
by  act  of  Apnl  12,  1826;  thence  in  a  curve  to  a  point  in  the  south  side  of  East  Thir- 
teenth street,  prolonged  easterly  297  feet  from  the  west  side  of  Tompkins  street,  es- 
tablished by  act  of  April  12,  1826 ;  thence  in  a  curve  to  a  point  in  the  south  side  of 
East  Fourteenth  street,  prolonged  easterly  288  feet  from  the  west  side  of  Tompkins 
street,  established  by  act  of  April  12,  1826 ;  thence  in  a  curve  to  a  point  in  the  south 
side  of  East  Fifteenth  street,  prolonged  easterly  413  feet  from  the  west  side  of  Tomp- 
kins street,  established  by  act  of  April  12,  1826;  thence  in  a  curve  to  a  point  in  the 
south  side  of  East  S»teenth  street,  prolonged  easterly  558  feet  from  the  west  side  of 
Tompkins  street,  established  by  act  of  April  12,  1826;  thence  in  a  curve  to  a  point  in 
the  south  side  of  East  Seventeenth  street,  prolonged  easterly  690  feet  from  the  west 
Bide  of  Tompkins  street,  established  by  act  of  April  12,  1826 ;  thence  to  a  point  in  the 
aoath  side  of  East  Eighteeenth  street,  prolonged  easterly  522  feet  from  the  bulkhead 
line :  thence  to  a  point  in  the  south  side  of  East  Nineteenth  street,  prolouflmd  easterly 
655  feet  from  the  bulkhead  line ;  thence  to  a  point  in  the  south  side  of  East  Twen- 
tieth street,  prolonged  easterly  580  feet  from  the  bulkhead  line ;  thence  to  a  point  in 
the  south  side  of  East  Twenty-first  street,  prolonged  easterly  600  feet  from  the  bulk- 
liead  line;  thence  to  a  point  in  the  south  side  of  East  Twenty -second  street,  pro- 
longed easterly  625  feet  from  the  bulkhead  line;  thence  to  a  point  in  the  south  side  of 
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East  Twenty-third  street,  prolonged  easterly  942.44  feet  from  the  linlkbeAd  \\w: 
theni*/e  to  a  point  in  the  south  side  of  East  Twenty-fourth  street,  prolonged  easterly 
i!20  feet  from  the  bulkhead  line ;  thence  to  a  point  in  the  south  side  of  East  Tweotj- 
fifth  street,  prolonged  easterly  735  feet  from  the  bulkhead  line ;  thenoe  to  a  point  in  t^ 
f^outh  side  of  East  Twenty-sixth  street,  prolonged  easterly  660  feet  from  thebnlkbead 
line;  thence  to  a  point  in  the  south  side  of  East  Twenty-Keventh  «^treet,  prolonged 
easterly  5%  feet  from  the  bnlkhead  line ;  thence  to  a  point  in  the  soiith  aide  of  E^ 
Twenty-eighth  street,  prolonged  easterly  530  feet  from  the  bulkhead  line;  theocetei 
point  in  the  south  side  of  East  Twenty-ninth  street,  prolonged  easterly  445  feet  frra 
the  bnlkhead  line ;  thence  to  a  point  in  the  south  side  of  East  Thirtieth  street,  pro- 
longed easterly  365  feet  from  the  bulkhead  line ;  thence  to  a  point  in  the  sontha^ 
of  East  Thirty -first  street,  prolonged  easterly  295  feet  from  the  bulkhead  line ;  thenc* 
to  a  point  in  the  south  side  of  East  Thirty-second  street,  prolonged  e:isterly  235  fees 
from  the  bulkhead  line ;  thence  to  a  point  in  the  south  side  ot  East  Thirty-thiri 
street,  prolongeil  easterly  195  feet  from  the  bulkhead  line;  thence  to  a  point  in  tbe 
north  side  of  East  Thirty -fourth  street,  prolonged  easterly  155  feet  from  the  bolkbeid 
line;  thence  in  a  curve  to  a  point  in  the  south  side  of  East  Thirty-fifth  street,  pro- 
longed easterly  456  feet  from  tbe  east  side  of  First  avenue;  thence  in  a  curve  to  » 
I>oint  in  the  south  side  of  East  Thirty-sixth  street,  prolonged  easterly  440  feet  frooiibe 
east  side  of  First  avenue;  thence  in. a  curve  to  a  point  in  the  south  side  of  Eiflt 
Thirty -seventh  street,  prolonged  easterly  437  feet  from  the  east  side  of  First  avenue; 
thence  in  a  curve  to  a  point  in  the  south  side  of  East  Thirty-eighth  street,  prolooged 
easterly  444  feet  from  the  east  side  of  First  avenue ;  thence  the  pier- head  and  bolkhesd 
lines  coincide  to  a  point  in  the  north  side  of  East  Fifty-ninth  street  250  feet  from 
the  east  side  of  Avenue  A ;  thenoe  the  pier-head  line  follows  the  pier-head  line  ap- 
proved by  the  Secretary  of  War  April  11,  1889,  to  the  center  line  of  East  Slxtj-foaru 
street  500  feet  from  the  east  side  of  Avenue  A ;  thence  the  pier-head  and  bolkbetd 
lines  coincide  to  the  north  side  of  Kant  Eighty-first  street,  as  before  desciibed. 
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i.  HABBOR-LINES  FOR  RARITAN  BAY  AND  RIYEB,  NEW  JEBSET,  NOBTH 
SHORE  FROM  PERTH  AMBOY  TO  CRAB  ISLAND,  AND  SOUTH  SHOBB 
FROM  GRAB  ISLAND  AROUND  SOUTH  AMBOY  TO  GHEESBQUAKBS 
GREEK. 

Harbor  Line  Board, 

New  York  City,  May  21, 189a 

General:  The  Harbor-Line  Board  for  New  York  Harbor  and  its 
adjacent  waters,  constituted  by  Special  Orders  No.  49,  Headqaarters 
Corps  of  Engineers,  October  5,  1888,  and  Special  Orders  No.  11,  Head- 
quarters Corps  of  Engineers,  January  30, 1889,  to  comply  with  section 
12  of  the  river  and  harbor  act  of  August  11,  1888,  has  the  honor  to 
recommend  for  approval  and  adoption  the  following  harbor-lines  for  part 
of  the  Raritan  Bay  and  Earitan  Elver,  New  Jersey,  beginning  at  Perth 
Amboy,  N.  J.,  and  following  the  north  shore  of  Baritan  Biver  to  tbe 
head  of  Grab  Island  and  thence  along  the  south  shore  of  tbe  river 
around  South  Amboy  to  Cheesequakes  Creek,  New  Jersey. 

From  Perth  Amboy  to  Keasby's  Dock,  Baritan  Biver,  north  shore, 
and  from  Cheesequakes  Creek  to  the  railroad  bridge  at  South  Amboj) 
south  shore,  the  lines  which  are  herein  recommended  for  adoption  ar® 
the  existing  legal  lines  which  were  enacted  by  the  State  of  New  Jersey 
in  1878  and  1879.  The  Board  thinks  the  harbor-lines  which  were  estab- 
lished in  1879  by  the  Biparian  Commission  of  New  Jersey,  between 
Marshy  Point,  south  shore  of  Baritan  Biver  and  the  railroad  bridge  at 
South  Amboy,  N.  J.,  project  too  far  from  the  adjacent  shore,  and  hftS 
therefore  drawn  them  in  as  shown  upon  the  map. 

No  lines  have  been  heretofore  established  ou  the  Baritan  Biver  above 
Marshy  Point  on  the  south  shore  of  Keasby's  Dock  on  the  north  shore* 

The  lines  herein  lecommeuded  for  approval  ^nd  adoption  for  part  of 
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Baritan  Biver  and  Bay  are  described  in  detail  in  a  separate  paper,  which 
accompanies  this  report, 
fiespectfiilly  sqbmitted. 

Henbt  L.  Abbot, 
OoUmel  of  Engineers j 
Bvt  Brig.  Oen.j  U,  8.  A. 
Wm.  p.  Gbaighill, 

Colonel  of  Engineers. 

O.  B.  COMSTOOK, 

Colonel  of  Engineers, 
Bvt  Brig.  Oen.,  U.  8.  A. 
D.  O.  Houston, 

Colonel  of  Engineers. 
O.  L.  Gillespie, 

JAeut  CoL  of  Engineers. 
Brig.  Gen.  Thomas  L.  Caset, 

Chief  of  Engineers^  U.  8.  A. 

[First  indorftement.] 

Offioe  Ohief  of  Engineers, 

U.  8.  Army, 
June  18, 1890. 

Bespectfnily  submitted  to  the  Secretary  of  War. 

The  Harbor-Line  Boai*d  for  New  York  Harbor  and  its  adjacent  waters, 
constituted  by  Special  Orders  No.  49,  Headquarters  Oorps  of  Engineers, 
October  5, 1888,  and  Special  Orders  No.  11,  January  30, 1889,  recom- 
mends for  the  approval  of  the  Seereta^\y  of  War  the  following  harbor- 
lines  for  part  of  Karitan  Bay  and  Baritan  Biver,  New  Jersey,  described 
4n  the  within  report  and  delineated  upon  the  accompanying  chart. 

1.  Pi^r  and  bulkhead  lines,  north  shore  from  Lewis  street,  produced, 
'  Perth  Ambo3',  westerly  to  Dike  A,  opposite  Grab  Island. 

2.  Pier  and  bulkhead  lines,  south  shore  from  head  of  Grab  Island, 
easterly  around  South  Amboy  to  Gheesequakes  Greek. 

It  is  recommended  that  the  lines  selected  be  approved  and  that  the 
Secretary  place  his  approval  both  upon  the  report  and  the  tracing  sub- 
mitted. 

Thos.  Lincoln  Gasey, 
Brig.  Oen..  Chief  of  Engineers. 

(S«eoiid  iodoTsement.  | 

War  Department,  June  19, 1890. 
Approved. 

Bedfield  Proctor, 

Secretai^  of  War. 


OS8CRIPTION  OF  HARBOR  UKR8  FOR  PART  OF  RARITAN  BAY  AND  BARITAN  RIVBR, 
NEW  JBRfiBYy  EXTENDING  ON  THE  NORTH  SHORE  FROM  LEWIS  STREET,  PRODUCED, 
PERTH  AMBOT,  WESTERLY  TO  DIKE  A,  OPPOSITE  CRAB  ISLAND,  AND  ON  THE 
SOUTH  SHORE  FROM  THE  HEAD  OF  CRAB  ISLAND,  EASTERLY  AROUND  SOUTH  AM- 
BOY, 1X>  CHKESSQUAKBS  CREEK  ;  WHICH  ARE  RKCOMMENDED  FOR  APPROVAL  AND 
ADOPTION  BY  TUB  BOARD  OF  ENGINEERS  FOR  HARBOR  LINES  OF  NEW  YORK 
HARBOR,  CONSTITUTED  BY  SPECIAL  ORDERS  NO.  49,  HEADQUARTERS  CORPS  OF 
ENGINEERS,   OCTOBER  5,   1888,  IN  A  REPORT  DATED  MAY  21,   1890. 

North  ghore. — The  pior-bead  line  begins  at  the  terminal  point,  opposite  the  foot  of 
Lewis  street,  Perth  Amboy,  deaoribed  in  a  report  of  the  New  York  Harbor  Line  Boaxd 
dated  February  18,  1890,  and  approved  by  the  Secretary  of  VriT^ttx<i\v\^\^^\  >(X!A\\sa 
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continnes  in  a  straight  line  to  a  point  in  a  line  drawn  -easterly  65  feet,  from  and  it 
right  angles  to  tho  easterly  line  of  High  street  produced  southerly  8fci5  feet  from  its 
intersection  with  the  southerly  line  of  Lewis  street;  thence  in  a  straight  line  to  a 
point  on  the  New  York  and  Long  Branch  Railroad  Bridge  across  the  Ran  tan  Ri^er,  250 
feet  from  the  high-water  line,  and  1,590  feet  from  the  center  of  the  draw  :  thence  in  » 
straight  line  to  a  point  1/^90  feet  from  the  center  line  of  the   New  York  and  Long 
Branch  Railroad  Bridge,  in  a  line  drawn  at  right  angles  to  said  bridge  at  a  diAtsnce 
of  850  feet  from  the  high-water  line  and  1,260  feet  from  the  center  of  the  draw: 
thence  in  a  curve  tangent  to  the  high-water  line  at  Sandy  Point  and  20  feet  beyond 
the  end  of  Watson's  Dock — which  projects  ahout  150  feet  from  the  shore-line,  to  » 
)>oint  1,800  feet  wesc  from  the  center  line  of  the  New  York  and  Long^  Branch  Railroad 
Bridge,  in  a  line  drawn  at  right  angles  to  said  bridge  at  a  distance  of  130  feet  froa 
the  high- water  line,  and  1,980  feet  trohi  the  center  of  the  draw ;  thence  in  a  strai^t 
line  to  the  southwest  corner  of  Springs  Dock,  270  feet  distant  from  the  high- water 
line ;  thence  in  a  straight  line  to  a  noint  in  the  westerly  side  of  Dehean  and  Fiaber'i 
Dock,  prolonged  southerly,  45  feet  irom  end  of  dock  and  260  feet  from  high- water 
line;  thence  in  a  straight  line  to  a  point  200  feet  from  face  of  dock,  in  a  line  dnwo 
at  right  angles  to  said  face  at  its  southeast  corner;  the  said  dock  is  390  feet  east  of 
tho  dock  of  the  Raritan  River  Hollow  Brick  Company;  thence  in  a  straight  line  to 
the  southeast  corner  of  Keashy's  Dock,  210  f&et  distant  from  the  high- water  line; 
thence  in  a  straight  line  to  the  southeast  comer  of  Crow's  Dock,  210  feet  distant 
from  the  high-water  line ;  thence  to  the  northeast  corner  of  Dike  3 ;  thence  con- 
tinues along  the  channel  face  of  said  Dike  3,  leaving  an  opening  of  d60  feet  wide 
opposite  Ackeu's  Dock,  at  the  mouth  of  Red  Root  Creek,  to  a  point  110  feet  from  tlie 
junction  of  said  dike  with  the  shore-line ;  thence  continnes  on  a  curve,  foUowiog  tbe 
general  confignratiou  of  the  shore  and  at  distances  from  the  high-water  line  as  shown 
on  the  accompanying  map,  to  the  easterly  end  of  Earth  Dike  C;  thence  along  tbe 
i^ice  of  said  Dike  C  to  a  point  120  feet  from  its  junction  with  the  shore-line;  thence 
in  a  curve  following  the  general  coniiguration  of  the  shore-line  to  the  northeasterlj 
end  of  Dike  A;  thence  along  the  channel  face  of  Dike  A  to  its  junction  with  the 
shore-line. 

The  bulkhead  line  begins  at  the  terminal  point  opposite  the  foot  of  Lewis  atreet, 
Perth  Aniboy,  described  in  a  report  of  the  New  York  Harbor  Line  Board  dated  Feb- 
ruary 18,  1890,  and  approved  by  the  Secretary  of  War,  March  4,  1890;  thence  con- 
tinues in  a  straight  line  parallel  to  and  200  feet  distant  from  the  pier-head  line  to  i 
point  in  the  west  Hide  of  a  dock  at  Ferry  Point,  which  is  80  feet  east  of  the  easterly 
side  of  High  street ;  thence  in  a  straight  line  parallel  to  and  250  feet  distant  from  tbe 
pier-headline  to  a  point  ou  tbe  New  York  and  Long  Branch  Railroad  brides,  270  feet 
from  the  high-water  line  and  1,840  feet  from  the  center  of  the  draw;  tneocein  a 
curve  gradually  approaching  the  pier-head  line  until  it  coincides  with  the  pierhead 
line  around  Sandy  Point;  thence  it  diverges  from  the  pier-head  line  in  a  carre, 
which  cuts  Wateon*s  Dock  15  feet  from  its  outer  end,  to  a  point  200  feet  from  the  pier- 
head line  at  the  point  in  the  latter  which  is  above  described  as  the  end  of  tbe  carve 
around  Sandy  Point;  thence  in  straight  lines  parallel  to  and  200  feet  distant  from 
the  pier-head  line,  in  its  several  courses,  to  the  southwesterly  comer  of  Crow's  Dock; 
thence  in  a  straight  line  to  the  northeasterly  end  of  Dike  3,  from  which  point  tbe 
bulkhead  line  coincides  with  the  pier-head  line  as  described  before. 

South  shore. — The  pier-head  line  begins  at  a  point  in  the  high-water  line  oppoeite 
the  head  of  Crab  Island,  and  continues  in  a  curve  following  the  general  confignra- 
tion  of  the  shore  and  coincident  with  it  to  a  point  opposite  tbe  lower  end  of  Crab 
Island ;  thence  continues  in  a  curve  following  the  general  configuration  of  the  abore 
and  tangent  to  the  following-named  docksat  their  extremities,  the  distances  of  wbich 
from  the  high- water  line  are  also  given  approximately,  viz: 

Feet 

Whitehead's  Dock 2© 

Such'sDock ...540 

Smith's  Dock '\.'.V/.'. <75 

Kearney's  Lower  Dock ^ 

At  Kearney's.  Upper  Dock,  which  is  about  110  feet  long,  the  pier-head  line  is  135  feet 
north  of  the  end  of  the  dock ;  thence  in  a  curve  following  tne  general  configoration 
of  the  shore  and  at  distances  from  the  high-water  line  which  are  shown  on  tbe  ac- 
companying map;  being  tangent  to  the  shore  at  Marshy  Point  and  at  two  other  point* 
marked  X  and  Y,  respectively,  between  Marshy  Point' and  the  New  York  and  Long 
Branch  Railroa<l  Bridge,  to  its  intersection  with  the  bridge  at  its  southerly  abatmen^ 
1,910  feet  from  the  center  of  tho  draw;  thence  along  the  easterly  side  of  said  nu'' 
road  bridge  575  feet,  to  a  point  1,:«5  feet  from  the  center  of  the  draw ;  thence  along 
the  easterly  side  of  said  railroad  bridge  625  feet,  to  a  point  710  feet  from  the  center 
of  the  draw  ;  tlicuce  in  a  straight  line  cuttiug  the  st«am-boat  dock  35  feet  from  »<* 
outer  end  and  l.*4lO  feet  from  tVift\i\%Vi-N>i«kV.ftT\\\i^,  to  the  northeast  corner  of  the  dock 
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of  the  Camden  and  Amboy  Railroad  Company ;  thence  in  a  curve  with  a  radins  of 
685  feet  and  length  of  345  feet :  thence  in  a  Btraight  line,  tangent  to  the  Lehigh  Pier, 
to  a  point  in  the  northerly  side  of  Henry  street,  South  Am  boy,  prodnced,  2,§45  feet 
from  the  easterly  side  of  Broadway,  said  lino  being  parallel  to  and  2,830  feet  distant 
from  the  center  line,  between  rails  of  the  main  track,  as  constructed  April,  1890; 
thence  in  a  curve  to  a  point  in  the  southerly  side  of  Catharine  street  produced,  2,850 
feet  from  its  intersection  with  the  easterly  side  of  Broadway ;  thence  to  the  northern 
extremity  of  the  West  Dike  at  Cheeeequakes  Creek,  in  a  cnrve  through  points  which 
are  fixed  by  co-ordinates  referred  to  the  easterly  side  ot  Broadway,  produced  south- 
erly, as  the  base  line,  and  its  intersections  with  the  southerly  side.of  Catharine  street 
as  the  origin.  The  following  table  giyes  the  abscisssD  and  the  corresponding  ordinates, 
viz: 


AbflcisMB. 

Ordinates. 

Feet 
2.000 
4,000 
6,000 
7,830 

Feet. 
3,5^ 
2,690 
2,770 
2,190 

The  bulkhead  line  coincides  with  the  pier-head  line  along  the  shore  south  of  Crab 
Island,  and  begins  to  diverge  at  a  point  opposite  the  lower  end  of  that  island.  - 

The  bulkhead  line  continues  following  the  general  con6guration  of  the  shore,  and 
at  distances  from  the  high- water  line  and  the  pier-head  line,  as  shown  on  the  accom- 
panying map,  to  the  end  of  Kearney's  Lower  Dock.  From  this  point  it  again  coin- 
cides with  the  pier-head  line,  as  before  described,  to. a  point  on  the  easterly  8id&  of 
the  New  York  and  Long  Branch  Railroad  Bridge,  575  feet  from  the  center  of  the  draw ; 
thence  continues  in  a  straight  line,  cutting  the  steam-boat  dock  700  feet  from  its  outer 
end  and  645  feet  from  the  high-water  line,  along  the  face  of  the  bulkhead  joining  tho 
steam-boat  dock  and  the  dock  of  the  Camden  and  Amboy  Railroad  Company  to  a  point 
40  feet  beyond  the  southerly  side  of  the  latter  dock,  intersecting  said  southerly  side 
of  dock  340  feet  from  the  inner  end  of  slip ;  thence  in  a  straight  line  to  a  point  in  the 
northerly  side  of  Henry  street,  prodnced,  South  Amboy,  l,i)45  feet  from  the  easterly 
side  of  Broadway,  said  line  being  parallel  to  and  1,830  feet  distant  from  the  center 
line  between  rails  of  main  track  as  constructed  in  April,  1880 ;  thence  in  a  curve  to 
a  point  in  the  southerly  side  of  Catharine  street,  produced,  1,825  feet  from  the  easterly 
side  of  Broadway  ;  thence  in  a  cnrve  to  the  east  side  of  north  abutment  of  the  New 
York  and  Long  Branch  Railroad  Bridge  across  Cheeeequakes  Creek,  through  points 
fixed  by  co-ordinates  referred  to  the  easterly  side  of  Broadway,  prodnced,  southerly 
as  the  base-line  and  its  intersection  with  the  southerly  side  of  Catharine  street  as  the 
origin.     The  following  table  gives  the  abscis^se  and  the  corresponding  ordinates^  viz : 


AbBoiiWB. 

Ordinates. 

Feet. 

2,000 

4,000 

6,000 

8,000 

Feet. 
1,570 
1,770 
1,870 
850 

j.  harbor  links  por  ellis  island,  new  jersey. 

Harbor-Line  Board, 
New  York  City,  June  21, 1890. 

General  :  The  Harbor-Line  Board  for  New  York  Harbor  and  its  ad- 
jacent waters,  constitated  by  Special  Orders,  No.  49,  Headquarters  Corps 
of  Engineers,  IT.  S.  Army,  Obtober  5, 1888,  to  comply  with  section  12 
of  the  river  and  harbor  act  of  August  11,  1888,  has  the  honor  ♦o  recom- 
mend for  approval  and  adoption,  harbor  lines  for  Ellis  Island,  New 
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Jersey,  New  York  Jlarbor.    The  reoommended  lines  which  are  delin- 
eated on  the  accompanying  sketch  are  descnibedas  follows: 

PIESpHEAD  uxb. 

The  pier-head  line  begins  at  a  point  on  the  main  wharf,  marked  ''stetion  "  on  tbe 
acoompanying  sketch,  said  station  being  a  copper  nail  anrroonded  by  Ibor  otbernsili 
drtYcn  in  the  floor  of  the  wharf,  and  fxed  bv  measnrements  from  the  eaat  eomer,  tii: 
2.4  feet  from  the  corner  measnred  westwardly  along  the  face  to  another  aai],  diiTfls 
in  the  top  timber,  inclosed  between  two  cuts,  and  at  a  distance  of  2.8  feet  firom  tbe 
face  of  the  wharf  and  at  a  right  an^Ie  thereto :  mns  thence  aootheaaterly  in  a  stnigkt 
line  for  a  distance  of  677  fee^  making  an  angle  of  17^  59"  with  a  Une  drawn  from  Ibe 
''station''  to  Governor's  Island  flaestaff^  thence  southwesterly  800  feet  in  a  straight 
line  and  at  a  right  angle  with  the  last  direction ;  thenccnorthweaterly  in  a  straiglil 
line  and  at  a  right  angle  with  the  preoeeding  direction  800  feet ;  thence  northeaster!; 
in  a  straight  line  and  at  a  right  angle  with  the  preceding  direotion  800  feet;  thenoe 
southeasterly  in  a  straight  line  223  feet  to  the  point  and  place  of  beginmng. 

BULKHXAD  UNK. 

The  bulkhead  line  begins  at  a  point  in  a  line  drawn  through  the  **  station  "on  tke 
main  wharf  at  a  right  angle  to  tne  pier-head  line  at  that  point  and  100  feet  then- 
Aom ;  mns  thence  southeasterly  in  a  straight  line  577  feet  parallel  to  the  pier-hesd 
line  and  at  a  distance  of  100  feet  therefrom  to  connect  with  the  southeast  pier-head 
line :  thence  southwesterly  along  and  coincident  withsaid  pier*head  line  adielanoe  of 
375  feet ;  thence  northwesterly  in  a  straight  line  and  at  a  right  angle  with  the  j^ 
cediuff  direction  a  distance  of  800  feet  to  intersection  with  the  northwesterly  pm^ 
head  line ;  thence  northeasterly  along  said  pier-head  line  375  feet ;  and  theneemtii- 
easterlv  in  a  straight  line  and  at  a  right  angle  with  the  foregoing  pier  and  bolkhaad 
lineSSS  feet  to  the  point  and  place  of  beginning. 

The  tenn  <<  pier-head  ^  is  applied  in  general  to  lines  beyond  which  do 
pile  stmcture  shall  extend,  and  the  term  ^^  bulkhead  "  to  lines  bejood 
which  no  Bolid  filling  shall  thereafter  be  permitted ;  but  in  the  case 
considered  the  piers  recommeuded  on  the  southwest  side  of  Ellis  Id- 
and,  designed  to  inclose  a  basin,  may  be  constructed  of  cribs  fiUedwitb 
stone  or  other  solid  material. 
Bespectfnlly  submitted. 

Henry  L.  Abbot, 
Colonel  of  Engineers^ 

£vt.  Brig.  0€n,j  U.  8.  A. 
Wm.  p.  Gbaighill, 

CoUmd  of  Ungineen, 

O.  B.  COHSTOOK, 

Colonel  of  EngineerBj 

Bvt.  Brig.  Oen.^  U.  S.  A. 
D.  C.  Houston, 
Colonel  qf  Engineer*. 

6.  L.  OiLLBSPIE, 

IAeHten4int  Colonel  of  Engineers, 
Brig.  Gten.  Thomas  L.  Oaset, 

Chief  of  Engineers,  U.  8.  A.     , 

[First  indonement.) 

Office  Chief  of  Enoineebs, 

U.  8.  Abmt, 

Jidy  8, 1880. 

Bespectfnlly  submitted  to  the  Secretary  of  War. 

The  Harbor-Line  Board   for  New  York  Harbor  and  its  adjacent 

waters,  coustituted  by  Special  Orders,  Ko.  49,  Headquarters  Corps  of 

Engin^eiB^  October  5, 188i&)  T^iQom\si^\i^  \^t  \}si^^^^TQval  of  the  Seore- 
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tary  of  War  harbor-lines  for  Ellis  Island,  New  Jersey,  New  York  Har- 
bor, .described  in  the  within  report  and  delineated  npon  the  accom- 
panying chart. 

It  18  recommended  that  the  lines  selected  be  approved,  and  that  the 
Secretary  place  ^is  approval  both  upon  the  report  and  the  tracing  snb- 
mitted. 

Thos.  Lincoln  Casey, 
Brig.  Oen.y  Chief  of  Engineers, 

[Second  indorsement.] 

War  Department, 

July  9, 1890. 
Approved. 

Bedfield  Proctor, 

Secretary  of  War. 


h.  pier-head  line  for  west  half  of  south  shore  of  staten 
island,  from  sbauine's  point  to  ward's  point. 

Ha'rbor-Line  Board, 
Neu>  Yorlc  Oity,  July  15, 1890. 

General  :  The  Harbor-Iiine  Board  for  Ne^r  York  Harbor  and  its  ad- 
jacent waters,  constituted  by  Special  Orders,  No.  49,  Headquarters  Corps 
of  Engineers,  October  5, 1888,  and  Special  Orders,  No.  11,  Headquartei  s 
Corps  of  Engineers,  January  30,^  1889,  to  comply  with  section  12  of  the 
river  and  harbor  act  of  August  11,  1888,  has  the  honor  to  reconitnoud 
for  adoption  a  pier-head  line  for  the  west  half  of  the  south  shore  of 
Staten  Island,  from  the  western  terminus  of  the  pierhead  line  estab- 
lished by  the  Secretary  of  War  on  that  shore  March  4, 1890,  w<'stward 
to  Ward's  Point,  Staten  Island,  as  delineated  upon  the  accompanying 
map. 

The  Board  submitted  a  report  npon  the  south  shore  of  Staten  Island 
February  18, 1890,  in  which  a  bulkhead  line  was  recommended  along 
the  whole  water-front,  extending  from  Fort  Wadsworth  to  Ward's  Point, 
and  a  separate  pier-head  line  from  Fort  Wadsworth  to  a  point  5,400  feet 
eastward  of  Seguine's  Point.  It  was  not  deemed  best  at  that  time  to 
recommend  for  the  western  half  of  the  shore  a  pier-head  line  of  equal 
extension  to  that  projected  for  the  eastern  half,  for  the  reason  that  the 
main  ship-channel  leading  from  Baritan  Bay  connects  off  Seguine's  Point 
with  the  deep-water  channel  along  the  southwest  side  of  Staten  Island 
by  a  water-way  running  southeast  from  Seguine's  Point,  and  a  pier-head 
line  placed  at  1,500  feet  from  the  shore-line  would,  if  extended  to  and 
beyond  Seguinc^s  Point,  cross  such  channel,  to  the  injury  of  public  in- 
terests. 

Since  the  lines  for  the  south  shore  of  Staten  Island  were  approved 
by  the  Secretary  of  War,  March  4, 1890,  and  the  charts  distributed  for 
the  information  of  the  public,  the  Board  has  been  urged  by  many  ripa- 
rian owners  between  Seguine's  Point  and  Ward's  Point  to  recommend 
for  this  front  a  pier-head  line,  distinct  from  the  bulkhead  line,  which 
shall  fill  the  gap  previously  left  in  the  pier-head  line,  and  which  shall 
'^enable  riparian  owners  to  extend  piers  from  their  front  to  deep  water. 

The  Board  has  given  two  public  hearings  to  the  parties  ^tLtftt^«.<fe^^ 
and  now  has  the  honor  to  submit  a  pier-head  \m^  lot  \Xv^  Ns^»\»\\aM  ^1 
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the  soath  shore,  distinct  from  the  bulkhead  line,  which  will,  in  its 
opinion,  best  subserve  the  purpose  for  which  harbor-lines  are  estab- 
lished, thus  completing  the  system  of  harbor-lines  required  for  the 
island. 

The  line  is  delineated  upon  the  accompanying  map^and  is  desi^bed 
as  follows: 

The  pier-head  line  begiDS  at  the  point  B  at  the  western  end  of  the  pier-head  Um 
approved  by  the  Secretary  of  War  March  4, 1890.  and  mns  westerly  in  a  st.raig]it  liie 
to  the  eastern  end  of  the  approved  pier  and  bulkhead  line  at  Segnine'e  Point,  i^ 
feet  south  of  the  base-line ;  thence  along  that  line  to  its  western  end,  600  feet  soali 
of  the  base-line ;  thence  westerly,  by  a  gentle  cnrvtf,  along  the  18-foot  oarre,  approxi- 
mately, to  a  point  f  5  feet  north  of  the  Prince's  Bay  Light  and  Se^ntne's  Point  ba»- 
line,  1,500  feet  east  of  Prince's  Bay  Light;  thence  in  a  btraig^ht  line  to  the  oater 
extremity  of  the  eastern  wharf  at  Red  Bank,  1,445  feet  south  of  base-line;  thence  ioft 
straight  line  to  the  outer  extremity  of  the  western  wharf  at  Red  Bank,  1,630  feet 
south  of  base-line;  thence  in  a  straight  line  to  a  point  in  the  bay  in  the  6-foot  cmre, 
2,700  feet  south  from  the  south  side  of  Baritan  avenue,  measored  along  AspinwaU 
avenue  extended  southerly,  and  thence  by  a  g;entle  curve  to  the  westwaid  and  imtb* 
ward  to  the  established  pier  and  bulkhead  line  at  Ward's  Point,  40  feet  westwird  of 
Station  1. 


Bespectftilly  sabmitted. 


Henry  L.  Abbot, 
Colonel  of  Engineers, 

Bvt.  Brig.  Oen.j  U.  S.A. 
Wm.  p.  Craighill, 

Colonel  of  JBngineen, 

C.  B.  COMSTOOK, 

Colonel  of  Engineers^ 

Bvt  Brig.  Gen.^  U,  8.  A. 
D.  O.  Houston, 

Colonel  of  Engineers. 

G.  L.  GiLLBSPIB, 

Lieut  Cot  of  Engineers. 
Bri^.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  IT.  S.A. 

1  First  indoreemeni.l 

Office  Chief  of  Engineers, 

U.  S.  Army, 
July  25, 1890. 
Respectfully  submitted  to  the  Secretary  of  War. 
The  Harbor-Liue  Board  for  New  York  Harbor  and  its  adjacent  waters 
recommends  for  adoption  a  pier-head  line  for  the  west  half  of  the  soath 
shore  of  Staten  Island,  from  the  western  terminus  of  the  pier-head  Hoe, 
established  by  the  Secretary  of  War  on  that  shore  March  4, 1890,  west- 
ward to  Ward's  Point,  Staten  Island.    The  line  recommended  com- 
pletes the  system  of  harbor-lines  required  for  this  island,  and  is  foUj 
described  herein  and  delineated  upon  the  chart  accompanying. 

It  is  recommended  that  the  line  selected  be  approved  and  that  the 
Secretary  place  his  approval  both  upon  the  report  and  upon  tlie  tracing 
submitted. 

Thos.  Lincoln  Casey, 
Brig.  Oen.y  Chief  of  Engineers. 

(Set  ond  Indonement] 

War  Department,  July  26, 1890. 
Approved, 

L.  A,  Grant, 
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f.  MODIFICATION  OF  PIBB-HEAD  LINE  ON  BAST  SHORE  OF  BAST 
BIYEB  FROM  NORTH  FIRST  STREET,  BROOKLYN,  TO  BKIDaE 
ACROSS  BUSHWICK  CREEK  AT  KENT  AVENUE. 

New  York  City,  May  21, 189U. 

General  :  The  Board,  of  Engineers  convened  by  Special  Orders,  No. 
49,  Headquarters  Corps  of  Engineers,  series  of  18SS,  has  the  honor  to 
submit  the  following  report  upon  the  petition  of  Havemeyers  and  Elder, 
and  others,  to  the  Secretary  of  War,  requesting  an  extension  of  the 
legal  pier  lines  on  the  Bitx>klyn  side  of  East  liiver  from*  North  Second 
street  to  North  Tenth  street,  referred  to  the  Board  for  report  by  your 
indorsement  of  April  2, 1890. 

The  harbor-lines  along  this  front  recommended  by  this  Board  and 
approved  by  the  Secretary  of  War  on  February  8,  1890,  were  identical 
with  the  then  existing  legal  lines  established  by  chapter  703,  laws  of 
the  State  of  New  York  of  1857.  A  modification  of  these  lines  ba<i  been 
recommended  by  Brig.  Gen.  John  Newton,  then  Chief  of  Engineers, 
United  States  Army,  on  February  9, 1886,  which  was  approved  by  the 
Secretary  of  War,  Hon.  William  0.  Endicott,  on  February  12,  1880 ; 
bat  this  action  being  at  that  date  extra  official  had  no  legal  force,  and 
the  recommendation  when  laid  before  the  State  legislature  failed  to  re- 
ceive confirmation.  No  application  for  a  modification  of  the  estab- 
lished harbor-lines  anywhere  in  this  vicinity  was  made  to  this  Board 
when  these  lines  were  considered  at  a  duly  advertised  public  meeting 
on  January  23, 1890,  and  a  vigorous  protest  was  received  against  the 
changes  near  the  mouth  of  Bushwick  Creek  proposed  by  Geheral  New- 
ton. 

The  petition  of  Havemeyers,  Elder,  and  others,  dated  March  27, 1890, 
was  considered  at  a  duly  advertised  public  meeting  held  at  this  place 
on  April  15,  189P,  and  again  on  May  20,  1890,  and  a  careful  survey, 
which  forms  the  basis  of  the  map  accompanying  this  report,  was  made 
between  these  dates.  The  site  had  l)een  visited  by  the  Board  on  April 
14,  1890. 

Testimony  was  adduced  at  these  meetings  establisliing  the  fact  that 
therei  is  a  very  large  commerce  along  the  river  front  in  question,  and 
that  an  increased  length  of  pier  is  desirable  to  accommodate  the  larger 
class  of  vessels  now  engaged  in  the  traffic.  Also  that,  as  indicated  on 
the  map,  piers  have  been  extended  into  the  river  at  North  Fifth,  North 
Sixth,  and  North  Eighth  streets  considerably  beyond  the  legal  pier- 
head line.  The  pier  at  North  Eighth-  street  was  built  many  years  be- 
fore the  action  of  the  War  Department  in  1886,  al)ove  mentioned,  and 
no  claim  that  it  has  even  a  quasi  legal  existence  has  been  presented. 
It  is,  however,  claimed  that  the  piers  at  North  Fifth  and  North  Sixth 
streets  were  built  subsequent  to  and  in  consequence  of  that  action ;  and, 
also,  that  for  the  same  reason  land  has  been  purchased  in  the  vicinity 
which  would  not  subserve  its  purpose,  and  would  not  have  been  pur- 
chased except  for  the  belief  that  the  extension  of  the  pier-head  line  pro- 
posed by  General  Newton  and  approved  by  the  Secretary  of  War 
would  be  legalized.  It  was  urged  that  the  consent  of  the  General  Gov- 
ernment has  been  accorded  by  that  action,  and  that  if  an  opportunity 
were  afforded  to  the  State  authorities  to  legalize  the  extension  even 
now  it  would  be  done. 

The  only  opposition  to  the  extension  of  the  pier-head  line  in  tiiis 
yicinity  develojMBd  at  j^ny  of  the  meetings  of  the  Board,  wa,atf>  t,Vv^\>^\<5k- 
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posed  near  tbe  mouth  of  Bush  wick  Greek,  which  it  was  claimed,  aodit 
was  thought  justly,  would  be  an  injury  to  commerce  and  an  infringe 
meut  of  vested  rights.  Attention  was  also  called  to  the  fact  tbat  tbe 
original  map  signed  by  General  Newton  and  the  Secretary  of  War  Id 
1886  contains  an  important  error  in  that  the  proposed  extension  begimi 
at,  and  is  apparently  justified  by,  an  imaginary  pier  at  tbe  moath  of 
Bushwich  Creek  projecting  286  feet  farther  than  aoy- which  has  now  or 
which  ever  had  an  existence. 

The  Board  has  hesitated  long  to  advise  any  extension  whatever  of  the 
pier-head  line  where  urged  by  the  petitioners,  for  the  reason  tbat  the 
unauthorized  structures  owned  by  them  lie  directly  opposite  Shell  Beef, 
the  worst  part  of  the  shoal  extending  from  Grand  street  to  Twenty- 
sixth  street  on  the  New  York  side.  This  reef  contracts  the  legal  navi- 
gable channel  to  a  width  of  about  1,200  feet,  and  these  Btructares  redaee 
it  still  further  to  about  1,000  feet.  The  engorgement  increases  the 
strength  of  tbe  local  currents  to  about  4  nautical  mllea  an  hour,  and  tbos 
adds  another  impediment  to  the  free  navigation  of  this  crowded  pas- 
sage-way. 

It  was  urged  that  this  reef  should  be  removed  by  the  GovermDeot 
A  survey  made  in  1889  has  shown  that  to  obtain  a  depth  of  21  feet  will 
cost  1 1,029,942;  and  to  obtain  the  full  depth  of  26  feet,  which  was 
adopted  as  the  suitable  standard  at  Hell  Gate,  will  cost  $4^942,718. 
Tbe  undertaking  is  therefore  one  of  great  magnitude,  which  in  advauce 
of  Congressional  action  can  not  be  considered  in  establishing  harbor- 
lines  to  meet  present  requirements.  It  would  seem  that  the  iucreaised 
length  of  slips  desired  might  be  more  reasonably  obtained  by  excavat- 
ing landward,  where,  on  the  contrary,  filling  is  now  actually  in  progreas 
to  the  full  extent  authorized  by  the  bulkhead  line. 

In  brief,  under  ordinary  circumstances  the  rules  which  have  governed 
this  Board  in  its  recommendations  would  forbid  any  extension  of  tbe 
pier-head  line  at  this  locality ;  but  the  action  of  tbe  Government  in  l8S(s 
above  cited,  has  supplied  the  petitioners  with  so  plausible  a  ^^nnd  for 
their  application  that  in  equity  some  concession  has  seemed  to  be  de- 
manded. The  following  recommendation  must  therefore  be  regarded  as 
in  no  sense  a  precedent  for  future  action. 

No  change  in  the  present  legal  bulkhead  line  is  recommended,  and 
that  line  is  to  be  understood  as  the  limit  beyond  which  no  solid  filling 
of  any  kind  shall  be  permitted,  not  even  detached  cribs  filled  with 
solid  materials.  A  new  pier-head  line  is  recommended,  which,  while 
affording  increased  facilities  to  commerce,  is  not  so  objectionable  as  that 
proposed  in  1886. 

From  a  point  determined  by  prolonging  the  north  side  of  the  pier  next 
north  of  North  Eleventh  street  100  feet,  a  line  drawn  tangent  to  tbe 
present  legal  pier-headline  near  North  First  street  to  be  the  new  pierhead 
line.  Northward  from  the  pointthus  established,  the  new  line  to  con 
sist  of  the  arc  of  a  circle  having  a  radius  of  325  feet  and  passing  throagb 
said  point  to  the  north  corner  of  the  existing  wharf  at  North  Twelfth 
street.  Thence  the  new  line  to  follow  the  side  of  said  wharf  or  structure 
to  its  junction  with  the  legal  bulkhead  line,  and  thence  to  the  soath 
abutment  of  the  Kent  Avenue  Bridge. 

The  line  thus  recommended  is  described  more  fully  in  the  appended 
document  marked  A^  and  is  also  laid  down  oo  tbe  accompanying  map. 
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The  petition  of  HavemeyerB  and  Elder  and  others  and  the  accon^- 
panying  papers  are  herewith  returned. 
Bespectfally  sabmitted. 

Hbnby  L.  Abbot, 

CoUynel  of  Engineers^ 
Bvt.  Brig.  Oen.^  U.  8.  A. 
Wm.  p.  Obaighill, 

CoUmel  of  Engineers. 

0.  B.  COMSTOOK, 

Colonel  of  Engineers^ 
Bvt  Brig.  Oen.j  U.  8.  A. 
D.  C.  Houston, 

Colonel  of  Engineers. 
O.  L.  Gillespie, 

Lieut.  Col.  of  Engineers. 
Brig.  Oen.  Thomas  L.  Oasey, 

OhiefofEngineerSyU.8.A. 

[First  indonemenM 

Office  Chief  of  £ngineerS| 

XJ.  S.  Abmy, 

June  5, 1890. 
I'^-^pectfttUy  sabmitted  to  the  Secretary  of  War. 
Tfkd  Harbor- liine  Board  for  New  York  Harbor  and  its  adjacent  waters, 
eonstitnted  by  Special  Orders  No.  49,  Headquarters  Corps  of  Engineers, 
aeries  of  1888,  snbmits  the  within  report  upon  the  petition  of  Messrs. 
Havemeyers  and  Elder,  and  others,  roquestiug  an  extension  of  the  legal 
pier  lines  on  the  Brooklyn  side  of  East  River  from  North  Second  street 
to  North  Tenth  street. 

The  Board  gave  the  petition  careful  consideration,  and,  in  accordance 
with  the  conclusions  arrived  at,  recommends  for  approval  a  change  in 
the  pier-head  line  approved  by  the  Secretary  of  War  February  8,  1890. 
The  change  recommended  is  in  the  pier-head  line  from  North  First 
street,  Brooklyn,  E.  D.,  north  and  east  to  the  south  abutment  of  bridge 
across  Bushwick  Creek  at  Kent  avenue,  and  is  described  in  the  accom- 
panying paper  marked  A,  and  delineated  on  the  accompanying  chart. 
It  is  recommended  that  the  modification  proposed  be  approved,  and 
that  the  Secretary  place  his  approval  both  upon  the  report  and  ui>on 
the  tracing  submitted. 

Thos.  Lincoln  Casey, 
,  Brig.  Oen.y  Chief  of  Engineers. 

[Second  indorsemeiit.] 

Wab  Depabtment,  June  18, 1890. 
Approved. 

t  Eedfeeld  Peootoe, 

8ecretary  of  War. 

A.— DbSCRIFTIOK  of  the  CHANGS  IS  THE  PIER-HEAD  UNE  FROM  NORTH  FIRST 
STREET,  BROOKLYN,  E.  D.,  NORTH  AND  EAST  TO  THE  SOUTH  ABUTMENT  OF  BRIDOE 
ACROSS  BUSHWICK  GREEK  AT  KENT  AVENUE,  WHICH  IS  RECOMMENDED  TO  THE 
SBCRETART  OF  WAR  FOR  APPROVAL  AND  ADOPTION  BT  THE  BOARD  OF  ENGI- 
NEERS FOR  HARBOR  LINES  OF  NEW  YORK  HARBOR,  CONSTITUTED  BY  SPECIAL  OR- 
DERS NO.  49,  HEADQUARTERS  CORPS  OF  ENGINEERS.  OCTOBER  5,  1888,  IN  A  REPORT 
DATED  ifAY  21,    1890. 

•  Beginning  nt  »  j>niut  in  the  pfer-Iiead  line  nppTOve»cV  A>^  \Ai«> ^*)«Kst^V'M'5  ^i^'^'sx,'^^^- 
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side  of  North^  Pint  street,  and  656  feet  weet  of  the  west  side  of  Kent  avenae ;  Uiaoee 
northerly  in  a  straight  lino  [which  line  intersests  the  south  side  of  North  Firslftnel 
produced,  677  feet  west  of  the  west  side  of  Kent  avenue;  the  north  side  of  North  Finl 
street  produced,  688  feet  west  of  the  west  side  of  Kent  avenae  ;  the  soath  tidf  of 
North  Second  street  produced,  736  feet  west  of  the  west  side  of  Kent  avenae ;  the  nortb 
side  of  North  Secona  street  produced,  747  feet  west  of  the  west  side  of  Kent  avcooe: 
the  south  side  of  North  Third  street  produced,  796  feet  west  of  the  west  side  of  Keol 
avenue ;  the  north  side  of  North  ThiM  street  produced,  807  feet  w^est  of  the  west  8i<ic 
of  Kent  avenue ;  the  south  side  of  North  Fourth  street  prodaced,  854  feet  west  of  tbe 
west  side  of  Kent  avenue ;  the  north  side  of  North  Fourth  street  pit>dacedy  dP7  feet  vest 
of  the  west  side  of  Kent  avenue ;  the  south  sideof  North  Fifth  street  prodoeed,  910  feet 
west  of  the  west  side  of  Kent  avenue ;  the  north  side  of  North  Filth  street  pcodneed. 
923  feet  west  of  tbe  west  side  of  Kent  avenue ;  the  south  side  of  Nortb  Sixth  stred 

groduced,  966  feet  west  of  the  west  side  of  Kent  avenae ;  the  north  side  of  North 
ixth  street  produced,  979  feet  west  of  the  west  side  of  Kent  avenae ;  the  south  »dt 
of  North  Seventh  street  produced,  1,022  feet  west  of  the  west  side  of  Kent  aveDse; 
the  north  side  of  North  Seventh  street  produced,  1,035  feet  west  of  the  west  side  of 
Kent  avenue;  tho  south  side  of  North  Eighth  street  produced,  1,078  feet  west  of  tbe 
west  side  of  Kent  avenue ;  the  north  side  of  North  Eighth  street  produced,  1,091  feot 
west  of  the  west  side  of  Kent  avenue ;  the  south  side  of  North  Ninth  street  prodiio«i. 
1,133  feet  west  of  the  west  side  of  Kent  avenne ;  the  north  side  of  North  Ninth  street 
produced,  1,146 feet  west  of  the  west  side  of  Kent  avenue;  the  south  side  of  Nortk 
Tenth  street  produced,  1,189  feet  west  of  the  west  side  of  Kent  avenae;  the  sortb 
sideof  North  Tenth  street  produced,  1,202  feet  west  of  the  west  sideof  Kent  aveoae; 
the  south  sideof  North  Eleventh  street  produced,  1,245  feet  weet  'of  the  west  sideof 
Kent  avenue;  tlie  north  side  of  North  Eleventh  street  produced,  1,:258  feet  writ 
of  the  west  side  of  Kent  avenue]  to  a  point  in  a  line  58  feet  noi  th  of  and  panllel 
to  the  north  side  of  North  Eleventh  street  produced,  westerly  and  1,270  feet  west 
of  the  west  side  of  Kent  avenne ;  thence  easterly  in  a  curve  with  a  radius  of  ^ 
feet,  intersecting  the  south  sido  of  North  Twelfth  street  produced,  1,244  leetve<l 
of  the  west  side  of  Kent  avenue,  and  the  north  side  of  North  Twelfth  street  pro- 
duced, 1,210  feet  west  of  the  west  side  of  Kent  avenne,  to  a  point  in  a  ]ine48l«6t 
north  of  and  parallel  to  the  north  sido  of  North  Twelfth  street  produced,  and  1,1^ 
feet  west  of  the  west  side  of  Kent  avenue  ;  thence  easterly  in  a  straight  Use  to  « 
point  in  a  line  12  feet  south  of  and  parallel  to  the  south  side  of  Nortu  Thirteenth 
street  and  908  feet  west  of  the  west  side  of  Kent  avenue ;  thence  easterly  in  s 
straif^ht  line  to  a  point  in  a  line  50  feet  north  of  and  parallel  to  the  south  sideof 
North  Thirteenth  street  and  736  feet  west  of  the  west  side  of  Kont  avenue ;  thence 
easterly  in  a  straight  line  to  a  point  in  a  line  139  feet  north  of  and  parallel  to  tbe 
south  side  of  North  Thirteenth  street,  and  439  feet  west  of  the  west  side  of  Kent 
avenue;  thence  easterly  in  a  straight  line  to  a  point  in  a  line  238  feet  nortb  ol  asd 
parallel  to  the  south  side  of  North  Thirteentn  street,  and  96  feet  west  of  tbe  west 
sido  of  Kent  avenue :  thence  easterly  in  a  straight  line  to  a  point  in  a  line  233  feet 
north  of  and  parallel  to  the  sonth  side  of  North  Thirteenth  street  and  50  feet  west  of 
the  west  side  of  Kent  avenue ;  thence  in  a  straight  line  to  the  intersection  of  the 
west  side  of  Kent  avenue  with  the  south  abutment  of  the  hridge  across  Bushwick 
Creek,  which  intersection  is  218  fiset  north  of  the  south  side  of  North  ThtrteeDth 
street* 
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IMPROVEMENT  OF  SHEEPSH^AD  AND  CANARSIE  BAYS  AND  8UMPAWA 
NU8  INLET,  NEW  YORK ;  OF  ARTHUR  KILL,  NEW  YORK  AND  NEW  JER- 
SEY J  OP  CHANNEL  BETWEEN  8TATEN  ISLAND  AND  NEW  JERSEY ;  OF 
RIVERS  IN  NORTHERN  NEW  JERSEY,  AND  OF  THE  HARBOR  OF  KEY- 
PORT. 


REPORT  OF  CAPTAIN  TH08.  L.  CASEY,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1890,  WITB 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Sheepshead  Bay,  New  York. 

2.  Canaraie  Bay,  New  York. 

3.  Saoipawanas  Inlet,  New  York. 

4.  Arthur  Kill,  New  York  and  New  Jer- 

sey. 

5.  Channel  between  Staten  Island  and 

New  Jersey. 


6.  Passaic  River,  New  Jersey. 

7.  Elizabeth  River,  New  Jersey. 

8.  Rahway  River,  New  Jersey. 

9.  Raritau  River,  New  Jersey. 

10.  South  Riyer,  New  Jersey. 

11.  Shrewsbury  River,  New  Jersey. 

12.  Keyport  Harbor,  New  Jersey. 


United  States  Engineer  Office, 

New  Torkj  July  8, 1890. 

Obnebal  :  I  have  the  honor  to  transmit  herewith  my  annual  report 
on  the  works  of  river  and  harbor  improvements  in  my  charge  for  the 
fiscal  year  ending  J  une  30, 1800. 
Very  respectfully, 

Thos.  L.  Oasey, 
Oaptainy  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Oasbt, 

Chief  of  Engineers  U.  8.  A. 


Fi. 

IMPROVEMENT  OF  SHEEPSHEAD  BAT,  NEW  YORK. 

Sheepshead  Bay,  Long  Island,  is  a  small  tidal  bay  about  2  miles  long, 
lying  inside  Coney  Island,  New  York,  and  extending  easterly  from  the 
village  of  Gravesend  to  Bockaway  Inlet,  into  which  it  empties.  Its 
width  varies  fh>m  100  to  1,000  feet,  and  its  depth  from  0  to  10  feet  at 
mean  low  water. 

The  natural  entrance  is  subject  to  progressive  changes  of  position, 
dne  to  the  action  of  the  waves  on  the  sandy  beaches. 

The  first  survey,  with  a  view  to  its  improvement,  of  which  we  have 
any  record,  was  made  in  1879  by  General  Newton,  vrXio^^  x^^xX*^  ^^^ft^ 
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February  7, 1879,  may  be  foand  in  the  Annaal  Beport  of  the  Chief  of 
Engmeera  for  1879,  page  400. 

The  plan  of  improvement  proposed  provided  for  diking  the  cbaDDel 
and  connecting  it  with  Bockaway  Inlet,  the  estimated  cost  bein; 
$100,000. 

In  1882  a  sarvey  of  the  month  of  Eockaway  Inlet  was  made  whieh 
developed  great  changes  in  the  shoals  westward  of  it,  and,  based  opoD 
this.  General  Newton  suggested  making  the  ontlet  fiom  Sheepsbeid 
Bay  into  Dead  Horse  Inlet,  instead  of  direetly  into  Rockaway  Inlet  ai 
at  first  proposed. 

Two  plans,  with  estimates  of  the  cost  of  doing  this,  were  faraished, 
the  first  providing  for  diking  as  well  as  dredging,  the  second  omittdng 
the  diking.    They  were  as  follows : 

(1)  Cut  to  connect  Sheepshead  Bay  with  P«Mid  Horse  Inlet,  100  feet  wide, 
G  feet  deep  at  mean  low  water,  5^,000  onbic  yards,  at  35  cento  per  cubic 
yard |18,a» 

1/200  feet  of  creosoted  diking  to  sostain  bend  in  cut,  at  $6  per  linear  foot ...      7,SO0 
7,500  feet  of  creosoted  diking  for  interior  channel,  at  |5  per  linear  foot 37,500 

Total  of  first  estimate 62,900 

(2)  Cut  to  connect  Sheepshead  Bay  with  Dead  Horse  Inlet,  100  feet  wide,  6 

feet  deep  at  mean  )ow  water,  r)-^,*iOO  cubic  yards,  at  35  cents  per  cu bic  yard . .  IS,'X$ 
Dredging  interior  channel,  40,000  cubic  yards,  at  35  cents  per  cubic  yard. ..    16,00U 

Total  of  second  estimate 34,d00 

The  second  plan,  which  omits  the  diking,  is  the  one  that  was  adopted 
for  the  work. 

Under  this  project  $16,904.85  had  been  expended  June  30, 18S9,  io 
dre<lging  a  channe^lOO  feet  wide  and  6  feet  deep  at  mean  low  water, 
connecting  the  east  end  of  the  bay  with  Dead  Horse  Inlet.  A  sarvey 
made  in  1887  shows  that  this  channel  has  not  maintained  itself,  harin^ 
contracted  to  a  width  of  GO  feet,  with  an  average  depth  of  5^  feet  mean 
low  water. 

The  original  project  for  the  formation  and  maintenance  of  a  dredged 
channel,  100  feet  wide  and  6  feet  deep  mean  low  water,  was  modified  in 
February,  1889,  the  modified  project  contemplating  a  channel  5,350  feet 
long,  60  feet  wide,  and  5^  feet  deep  mean  low  water,  from  the  town  of 
Sheepshead  to  within  1,080  feet  of  Dead  Horse  Inlet  Cut,  to  ooDDect 
with  the  channel  of  similar  width  and  depth  already  existing  at  tkat 
point. 

A  special  agreement,  approved  June  12,  1889,  was  made  with  M.  H. 
Flanuery  for  doing  the  work  at  25  cents  per  cubic  yard,  measured  in 
scows.  Work  under  this  agreement  was  commenced  July  12, 1889,  and 
continued  without  interruption,  excepting  such  as  was  made  necesfaiy 
by  breakages  of  machinery  and  occasional  storms,  until  the  date  of 
closing  the  agreement,  December  6,  1889,  when  27,025  cubic  yards  had 
been  removed,  giving  a  channel  of  the  required  width  and  depth  3,400 
feet  in  length,  extending  from  the  town  of  Sheepshead  toward  Dead 
Horse  Inlet.  No  opportunity  has  yet  presented  itself  to  determine  tiie 
permanence  of  this  channel. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1890,  amonnt 
to  $8,375.12,  as  follows : 

Cost  of  dredging  27,0*^  cubic  yards,  at  25  cents  per  cubic  yard 1^^^ 

Cost  of  inspection 703. 3i> 

Cost  of  draughtinK 3®.77 

Cost  of  administration 56171 

Total 8»S».W 
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Sheepshead  Bay  is  not  a  harbor  in  any  sonse  of  the  word,  and  in  all 
probability  never  will  be.  At  present  it  is  only  nsed  for  pleasure  boats 
of  small  draught,  belonging  to  Gravesend  and  the  large  hotels  on  Coney 
Island. 

There  appears,  therefore,  to  be  no  necessity  for  further  impropriation 
at  present. 

The  commerce  of  the  bay  was  reported  in  1887,  valued  at  (50,000. 

This  work  is  in  the  colleotion  district  of  New  York,  which  is  the  nearest  port  of  en- 
try.   Nearest  Itght-honse,  Fort  Tompkins  Light;  nearest  fort,  Fort  Hamilton. 

The  amount  of  reyenne  collected  at  the  port  of  New  York  daring  the  year  ending 
.June  30,  1890.  is  $154,831,162. 38. 

Original  estimate,  1879 $100,000.00 

Revised  estimate,  1882 34,200.00 

Amount  appropriated 26,000.00 

Ajnoant  expended 25,286.52 

Money  statement 

Jnly  1,  1889,  amount  available $1,034.40 

Jaly  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,1889 320.92 

Jnly  1,  1889,  balance  available ? 713.48 

r  Amount  (estimated)  required  for  completion  of  existing  project 6, 200. 00 

i  Submitted  in  oompliauce  with  requirements  of  sections  2  of  river  and 
L     harbor  acts  of  1866  and  1867. 


COMMBRGIAL  STATISTICS. 


The  following  statistics  relative  to  commerce  of  Sheepshead  Bay,  New  York,  were 
furnished  by  Messrs.  Lundy  &  Daly,  of  Sheepshead  Bay,  New  York,  for  the  year 
ending  December  31,  1889 : 


ArtioleB. 


Lumber 

Stone  (oarb) .... 
Flab,  euuns,  etc 


Total 


Amoant. 

Yalae. 

Tom. 

800 
16,800 
17,400 

$10,000 

1,  ISO,  000 

882.800 

35,000 

1.828,800 

YeMeU. 


Sail.... 
Bargea. 


No. 


Average 
draoght. 


FmL 


Average 
toimage. 


*12 
25 


37 


5 
6 


Ifi 
175 


*  Average  two  trips  per  week. 
The  commerce  of  the  Bay  has  increased  about  800  tons  over  that  reported  in  1884. 


Fa. 


IMPROVEMENt  OP  CANAR8IE  BAY,  NEW  YORK. 

The  first  survey  of  this  bay  with  a  view  to  its  improvement  was  made 
in  1879.  The  scheme  of  improvement  involved  a  channel  6  feet  deep 
at  mean  low  water,  and  100  to  150  feet  wide,  extending  from  the  shore 
at  Oanarsie  Landing  to  the  navigable  channel  in  Jamaica  Bay,  a  dis- 
tance of  abont  3,500  feet.  It  was  thought  that  the  channel  might  be 
maintained  by  the  construction  of  two  pile  dikes,  forming  a  tidal  reser- 
voir.   The  estimated  cost  under  this  project  was  %&ft^Q^. 
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A  (letHilecl  biHtorj  of  the  work  will  be  foiiud  in  the  Annaal  Beportof 
the  Chief  of  Kiijrineers  for  1887,  Part  I,  page  037. 

Ill  regard  to  the  portion  of  the  contemplated  improvement  abmij 
completed,  itHhould  be  Riated  that  the  main  chauDel  has  been  dredged 
to  a  width  of  from  100  to  125  feet,  and  a  depth  of  6  feet  at  mean  lev 
water  from  Canarsie  Landing  to  the  deep  water  of  Jamaiea  Bay,  ex 
cept  for  a  short  distance,  where  the  width  obtained  was  only  50  kH] 
with  additional  appropriation  it  is  intended  to  increase  the  widtiiof  tk 
(diannel  at  this  point  to  100  feet.^ 

There  have  also  been  several  minor  improvements  not  contemplaled 
in  the  original  project,  for  the  prosecution  of  Which  permisHion  was,  in 
each  case,  obtained  from  the  Department  (see  Beport  for  1SS9),  Among 
these  should  be  meutioned  a  cut  100  feet  in  length,  50  feet  wide  aad 
6  feet  deep,  on  the  east  side  of  the  steam- boat  landing:  ^t  Canarsie,  for 
use  as  a  turning  basin ;  also  a  cut  at  the  end  of  the  wharf  at  Canarsie 
Landing,  and  its  subsequent  extension  through  to  the  soatliwesi;,  to 
connect  with  the  Southwest  Channel. 

This  southwest  cut  was  intended  to  serve  the  two>fo1d  parpose  of  an 
avenue  of  communication  with  the  Southwest  Channel,  and  as  an  open- 
ing for  the  tidal  currents,  which  it  was  hoped  would  maintaiD  the  depUi 
opposite  the  wharves  and  through  the  main  channel.  Special  permis- 
sion was  obtained  October  10, 1889,  for  the  hire  of  dredging  plant  for 
this  purpose,  at  $60  per  day.  Work  began  October  10,  and  a  out  1,193 
feet  in  length,  25  feet  wide,  and  5  feet  deep  at  mean  low  water,  com- 
pleted on  October  26,  at  a  cost  of  (855.  The  material  was  thrown  op 
on  each  side  of  the  cut,  openings  being  left  at  intervals  for  the  con- 
venience of  small  boats  in  entering  the  channel  from  the  adjoining 
landing  places.  According  to  recent  informal  reports  the  deptb  of 
water  in  the  cut  seems  to  be  maintained. 

The  1,058  feet  of  dike  along  the  northern  edge  of  the  channel,  near 
its  entrance  to  the  deep  water  of  Jamaica  Bay,  appears  to  be  in  a  sat- 
isfactory state  of  preservation,  but  it  is  a  question  whether  it  is  of 
much  real  importance  in  maintaining  the  channel ;  no  addition  to  it  is 
contemplated  at  present,  or  until  the  effect  of  floating  ice  during  a  hard 
winter  can  be  observed. 

The  mean  tidal  range  is  about  4.7  feet. 

The  commerce  of  the  bay  was  reported  in  1887  to  be  about  21,575  tons, 
valued  at  $319,750 ;  this  has  increased  to  26,262  tons,  valued  at  $449,250 
during  1889. 

The  expenditures  during  the  past  fiscal  year  amonnt  to  $1,085.25,  as 
follows : 

Fourteen  and  one-foarth  days  hire  of  dredging  plant,  at  $60  per  day |8S5.  dO 

Cost  of  inspection 145tl5 

Cost  of  administration 95.10 

Total : 1,(»B.25 

Canarsie  Landing,  besides  being  the  terminus  of  the  Brooklyn,  Rock- 
away  Beach,  and  Jamaica  Bay  fiailroad,  from  which  passengers  tfo 
transshiped  by  steamer  to  Bockaway  Beach,  has  a  large  fishing  indnatsT* 

It  is  thought  that  $10,000  will  be  sufficient  to  complete  the  channel 
and  repair  the  dikes,  and  an  appropriation  of  this  amount  is  therefore 
recommended. 

The  amonnt  expended  on  this  improvement  to  June  30,  1890,  is 
$42,485.99. 

This  work  is  in  the  coUeotiou  district  of  New  York,  which  is  the  nearest  port  of 
entry.    Nearest  Ught-\\ouae,¥on'tom^W^  Va^Vix..    V«ateet  Ibrt,  Fort  HaanUtoii. 
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The  unoant  of  revenae  collected  at  the  port  of  New  York  daring  the  fiscal  year 
esdiDg  June  30,  1890,  $154,831,162.38. 

Original  eatimate $88,000.00 

Amonnt  appropriated 43,000.00 

Amount  expended 42,485.d9 

Mimey  staiemetU. 

Jnly  1, 1969,  amount  available $1,607.26 

July  1, 1890,  amonnt  expended  during  fiscal  year,  exolnaive  of  liabilitieo 

outstanding  Jnly  1,1889 1,093.25 

July  1,  1890,  balance  available 514.01 

Amount  appropriated  by  act  of  September  19, 1890. 5,000.00 

Amonnt  available  for  fiscal  year  ending  June  30, 1891 5, 514. 01 

(Amount  (estimated)  reonired  for  completion  of  existinff  project 40, 000. 00 

Amonnt  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1892  10, 000. 00 
Submitted  in  oompiianoe  with  requirements  of  sections  2  of- river  and 
harbor  acts  of  1^  and  1867. 


GOMMEBCIAL  STATISTICS. 


The  following  statistics  relative  to  commerce  of  Canarsie  Bay,  New  York,  for  the 
year  ending  DMember  31,  1889,  were  kindly  furniahed  by  Mr.  William  Warner,  su- 
perintendent of  the  Brooklyn,  Rockaway  Beach  and  Jamaica  Bay  Railroad. 


ArUckfl. 

Ajnoant. 

Valoe. 

'  VeMela. 

No. 

▲▼erage 
draaght 

Average 
tonnage. 

Ovstori  aod  fdami 

Tona. 

12,760 

512 

8,000 

10,000 

0280,000 

51,260 

12,000 

100,000 

Feet 

Hih T  . . . , . 

S^t«sin 

4 
60 

^ 

150 

Coel 

Sail 

19 

FftrtlUaem 

Ttotal 

20,262 

448,260 

04 

The  above  table  shows  an  increase  in  the  commerce  of  this  water-way  of  5,562  tons 
over  that  reported  in  1887. 


F3. 
nfPBOVEMENT  OF  SUMPAWANUS  INLBT,  NEW  YORK. 

Sampawanos  Inlet,  kDOwn  Id  the  neighborhood  and  on  the  Coast 
S'arvey  charts  as  Sompawams  Creek,  is  a  small  creek  on  the  soath  side 
of  Long  Island,  emptying  into  the  Great  South  Bay^ 

It  lies  abont  36  miles  east  of  New  York  City,  15  miles  east  of  the 
western  end  of  the  Great  South  Bay,  and  nearly  twice  as  far  from  its 
eastern  end. 

Fire  Island  Inlet,  through  which  most  of  the  waters  of  Great  South 
Bay  pass  into  the  Atlantic  Ocean,  lies  south-southeast  of  Sumpawams 
Creek,  distant  about  6  miles  in  a  direct  line,  but  11  miles  by  the  chan- 
nel. 

The  inlet  is  a  tidal  stream  from  100  to  200  feet  wide,  running  up  to 
the  town  of  Babylon,  Long  Island,  which  lies  less  than  a  mile  north  of 
the  mouth.  It  is  crossed  here  by  a  dam,  which  forms  a  reservoit  &s^ 
the  fresh  water  of  a  small  creek  which  suppUea  lYi^  tONVii  ^\\)dl  ^^^^« 
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The  mean  rise  and  fall  of  the  tides  at  the  raoath  of  the  inlet  is  onlj 
1.3  feet,  and  the  bottom  of  the  bay  and  of  the  inlet  is  soft  mud. 

The  first  sarvey  of  Sumpawams  Greek  of  which  we  have  any  record 
was  ordered  by  act  of  Congress,  approved  June  14, 1880,  and  was  made 
daring  the  fall  of  1881,  under  the  direction  of  General  (then  Colonel) 
John  Newton,  Corps  of  Engineers. 

His  report  may  be  foand  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1881,  Part  I,  page  653. 

The  project  of  improvement^  based  ni>ou  this  sarvey,  provided  for 
dredging  a  channel  150  feet  wide  and  5  feet  deep  at  mean  low  water 
from  the  5-foot  curve  in  the  bay  to  the  steam-boat  dock  at  the  moath  of 
the  creek,  a  distance  of  aboat  1,500  feet,  and  thence  5  feet  deep  and 
100  feet  wide  up  the  inlet  to  the  town  of  Babylon,  a  distance  of  aboot 
3,500  feet  farther.  The  estimated  cost  of  making  this  improvement 
was  $23,115. 

The  mean  range  of  tides  at  the  month  of  the  inlet  being  only  1.3  feet, 
there  was  practically  no  cnrreot  swift  enough  Ur,-  produce  scoar.  The 
depth  of  water  in  the  proposed  channel,  at  the  time  of  the  survey,  was 
from  1  to  3  feet  in  the  creek  and  from  3  to  5  feet  outside. 

It  was  not  believed  that  diking  would  assist  in  improving  this  en- 
trance, and  inquiry  showed  that  the  depth  of  water  both  outside  and 
inside  the  inlet  had  materially  diminished  in  late  years. 

The  amount  expended  under  the  project  to  June  30,  1889,  was 
$6,982.87,  giving  a  channel  75  feet  wide  and  5  i'eet  deep  from  the 
steam-boat  wharf  to  a  point  750  feet  below  it,  besides  two  cuts,  each  25 
feet  wide,  alongside  the  wharf. 

Outside  of  the  cuts  so  made  and  extending  to  the  5-foot  curve  in  the 
bay  a  shoal  was  left  on  which  the  depth  was  only  about  4f  feet. 

An  examination  made  in  1886  showed  that  since  the  last  dredging 
was  done,  in  1883,  both  the  cut  and  the  flat  outside  had  shoaled  from 
6  inches  to  1  foot,  the  depth  in  the  cut  being  about  5  feet,  while  on  the 
fiat  it  was  from  4  to  4^  feet.  This  was  to  have  been  auticipated,  as 
appears  by  the  preliminary  report  made  by  General  Newton.  The  5- 
foot  curve  in  the  bay  was  1,500  feet  from  the  steam-boat  wharf,  but  in- 
side this  curve,  for  about  750  feet  towards  the  wharf,  lay  the  flat. 

The  commerce  of  Sumpawams  Creek  is  essentially  that  of  Babylon,  a 
small  town  of  from  3,000  to  5,000  inhabitants,  1  mile  above  the  mouth  of 
the  creek,  depending  almost  entirely  n[K)n  summer  trade  of  the  hotels 
and  cottages  along  the  north  shore  of  Great  South -Bay  and  on  Fire 
Island  Beach. 

The  commerce  of  Babylon  by  water  has  been  decreased,  apparently  be- 
cause the  Long  Island  Kailroad  has  taken  away  the  sea  going  business. 
Babylon  itself  has  improved,  and  has  become  a  fashionable  summerresort 
At  present  its  commerce  by  sea  is  carried  on  by  three  passenger  steam- 
boats, drawing  from  4  to  5  feet,  running  in  summer  to  Fire  Island  Beach ; 
three  schooners,  drawing  from  5  to  5^  feet,  carrying  brick,  lime,  Inmber, 
and  other  heavy  freight  to  Babylon  the  year  round ;  one  hundred  sloops 
and  pleasure  boats,  drawing  from  1  to  2  feet  of  water,  taking  out  sailing 
and  fishing  parties  in  summer,  of  which  seven  or  eight  remain  in  use 
during  the  winter,  fishing  and  taking  oysters  and  clams  to  Patchogae, 
Sayville,  and  New  York. 

The  commerce  of  the  creek,  in  my  judgment,  does  not  warrant  the 
formation  of  a  channel  more  ihan  5  feet  deep  from  the  5foot  curve  in 
the  bay  to  the  steamboat  wharf  for  the  convenience  of  the  few  steam- 
ers and  schooners  which  make  use  of  the  creek. 
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It  is  stated  that  the  shoals  iu  the  bay  kill  the  sea  so  entirely  that 
pleasure  boats  can  dow  lie  in  the  mouth  of  the  creek  in  all  weather. 

So  far  as  the  extension  of  the  improvement  from  the  st^am-boat  dock 
np  to  the  inlet  is  concerned,  there  appears  to  be  no  reason  why  the  Gov- 
ernment of  the  ITiiited  States  should  undertake  it. 

The  original  estimate  of  the  cost  of  the  work  was  $23,115,  Seven 
thousand  dollars  have  been  appropriated. 

Ten  thousand  dollars  can  be  expended  iu  giving  a  5-foot  channel  out 
into  the  bay  for  the  use  of  steam-boats,  but  I  think  that  the  work  is 
more  a  matter  of  local  than  public  interest. 

This  work  is  io  the  ooUection  district  of  New  York,  which  is  the  nearest  port  of 
entry.    Nearest  light-hoase,  Firelftlaod  Light.    Nearest  fort,  Fort  Hamilton. 

The  araonnt  of  revenne  coUected  at  the  port  of  New  York  during  the  fiscal  year 
ending  June  30,  1890,  was  |154,B31, 162.38 

• 

Original  estimate ,. ..  |23, 115 

Amount  appropriated 7,000 

Amount  expended 7,000 

Money  statement. 

July  1,  1889,  amount  available $17.13 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1889 17.13 

{Amount  (estimated)  required  for  completion  of  existing  project 16, 1 15. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 189*2  10, 000. 00 
Submitted  in  compliance  with  requiremepts  of  sections  §  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


The  foUowing  statistics  relative  to  commerce  of  Sumpawanus 'Inlet,  New  York, 
during  the  past  year,  were  kindly  furnished  by  Hon.  Jas.  B.  Cooper,  justice  of  the 
fieace,  Babylon,  Long  Island : 


Artioles. 

Amoanu 

Value. 

Yeaaala. 

No. 

Average 
draaghl 

Average 
tonnage. 

O viitAni  And  oImhb  .,-,,-, -r- , 

00 

200 

1,060 

18 

$24,000 

24,000 

8,500 

1,800 

St«am 

10 
880 

Feet. 

00 

FUh....... 

Sail 

10 

Bnildioff  materiil • 

M  i6«f»llanM>na 

^ 

TotMl 

1,278 

58,800 

390 

The  steam-boats  running  to  and  from  Fire  Island  Beach  carried  10,000  passengers 
daring  the  past  year. 


F4. 
IMPROVEMENT  OF  ARTHUR  KILL,  NEW  YORK  AND  NEW  JERSEY. 


A  hiBtory  of  this  improvement,  which  originated  by  special  resolution 
of  the  Gommittee  of  Commerce  in  the  Senate,  is  given  in  the  Annnal 
Report  of  the  Chief  of  Engineers  for  1889,  Part  I,  page  819. 

The  condemnation  proceedings  for  the  acquisition  of  the  land  forming 
Steep  Point,  by  the  removal  of  which  it  was  hoped  to  direct  the  flood 
currents  more  truly  in  a  direction  perpendicular  to  t\i*^^iLVd\\\\\^  W^  W^ 
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Stateu  Island  Bridge,  were  perfected  in  the  United  States  conrt  for  the 
eastern  district  of  ISew  York,  on  November  8,  1889.  The  amoantof 
the  award  for  tract  No.  1,  as  described  in  tbe  order  of  tbe  conrt,  wu 
$312.50,  and  for  tract  No.  2,  also  as  described  therein,  $500.  Tbe  total 
award,  amounting  to  (812.50,  was  approved  by  the  Secretary  of  War 
December  13,  1889,  and  payment  for  tract  No.  1,  which  comprise  1.29 
acres,  was  made  February  5,  1890,  to  Jacob  Hatfield.  On  January  13 
there  bad  been  deposited  in  registry,  in  conformity  with  an  order  of  tbe 
court,  $500  as  payment  for  tract  No.  2,  containing  0.22  acrea,  then  fltiO 
in  dispute  as  to  ownership  by  Messrs.  Hatfield  and  Drake. 

Tbe  portion  of  the  original  appropriation  which  was  expended  bj 
June  30, 1889,  in  part  pnn'Jiase  of  tngboat  and  office  administration, 
amounted  to  $974.35,  this  in  addition  to  the  expenditure  of  the  above- 
mentioned  $812.50  for  the  purchase  of  tbe  land,  and  of  the  attorDej"^ 
commissioner's  and  stenographer's  fees  during  the  condemnation  pro- 
ceedings, amounting  to  $4*^3.18,  left  a  balance  of  $7,729.97  for  the  prose- 
cution of  the  improvement.  A  project  for  the  expenditure  of  this  bal- 
ance was  submitted  January  21,  and  was  approved  by  the  Secretary  of 
War  January  29, 1890. 

This  project  contemplates  the  removal  of  Steep  Point  by  dredgiDg 
and  excavation  in  cuts  parallel  to  the  bulkhead  lines  shown  on  tbe  map 
accompanying  the  Annual  Report  for  1889.  Authority  to  advertise  tlie 
work  was  granted  February  6, 1890,  and  bids  (abstract  herewith)  were 
opened  March  3.  The  lowest  bid,  that  of  R.  O.  Packard,  at  23|  centfi 
per  cubic  yard,  measured  in  scows,  being  approved^  a  contract  was  en- 
tered into  March  24  for  the  removal  of  29,000-cubic  yards,  more  or  less, 
in  the  manner  detailed  in  the  preceding  paragraph.  Work  began  under 
this  contract  April  9  and  was  concluded  May  20,  1890,  the  amount  of 
material  removed  having  been  29,000  cubic  yards. 

By  this  means  tbe  channel  has  been  widened  by  150  feet  to  a  deptb 
of  13  feet  at  mean  low  water,  tbe  amount  of  land  removed  being  odo- 
balf  acre. 

A  complete  set  of  current  measurements  was  made  on  both  the  ebb 
and  flood  by  Mr.  C.  S.  Eelsey,  assistant  engineer,  May  28  to  31,  and  a 
comparison  of  the  flood  threads  thus  obtained  with  those  taken  before 
the  removal  of  the  point  is  shown  on  the  accompanying  map.  It  will  be 
noticed  that  there  has  been  a  decided  rectification  of  the  flood  carrentfi 
in  the  neighborhood  of  the  point. 

It  is  thought  that  the  remaining  acre  of  land  can  be  removed  at  a 
cost  of  about  $10,000,  the  appropriation  of  which  is  hereby  recom- 
mended for  the  fiscal  year  ending  June  30,  1892. 

The  expenditures  for  the  fiscal  year  ending  June  30,  1890,  amount  to 
$2,161.15 as  follows: 

Coetoflftnd |812.50 

Cost  of  legal  fees 483.18 

CostofadvertisiDg 68.^0 

Cost  of  survey 139.16 

Cost  of  draaghtiDg 76.  ^ 

Cost  of  inspection 143  3* 

Cost  of  administration 439.^ 

Total.. ""2,151.15 

The  commerce,  a^  reported  for  the  calendar  year  ending  December  31t 
1889,  is  valued  at  $68,353,490. 

This  work  is  in  the  collection  district  of  New  York,  which  is  the  nearest  port  ^^ 
entry ;  nearest  light-house,  Bergen  Point  Light ;  aearest  fort,  Fort  Tompkins. 
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ThA  amonQt  of  revenue  collected  at  the  port  of  New  York  during  the  year  euding 
Jane  30, 1890,  is  $154,831,162.38 

Original  eetimate |-^6,f)00.00 

Amount  appropriated - ; 10,00i».  00 

Amount  expended ^ 3, 135.50 

Money  statement, 

July  1, 1889,  amount  available |9,025.6B 

July  I,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabitities  outstanding  July  1,  1889 |2,16l.  15 

July  1,  1890,  outstanding  liabilities' 6,83-2.25 

- — 8, 993. 40 

July  1,1890,  balance  available ^ 32.25 

Amount  appropriated  by  act  of  September  19,  1890 7, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 — .      7,032.25 

{Amount  (estimated)  required  for  completion  of  existin|^  project 9, 500. 00 
Amount  that  can  be  nrolitably  expended  in  fiscal  .year  ending  June  30, 1892      9, 600. 00 
Submitted  in  compl'ance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ah$traei  of  bids  for  improving  Arthur  Kill  between  Statin  leland  and  \ew  Jerseif,  New  York 
and  New  Jertey,  by  dredffingj  openedatfhe  United  States  En qineer  Office,  room  79,  Army 
Building f  New  York,  N  F.,  at  12  o^ clock  m,y  on  Monday,  Afarch  3,  1£^,  under  adrer- 
tisemeni  dated  February  3,  1890. 


1 

^ 

8 


Name  and  reaideoee  of  bidder. 


'     Name  and  raaldence  of  snretiea. 


Morria  aodCitmf  ns[«  Dredgins  Corn- 
pan  v.  New  York  CUy,  N.  Y. 

B.  G.  Packard,  New  I'ork  City.  N. 
Y. 

M.  H.  Flannery,  New  York  City, 
N.  Y. 


Jamea  D.  Leary,  Now  York,  N.  Y. ; 

Alex.  Forbea,  New  York,  N.  Y. 
Tlioroaa  Walah.  New  York,  N.  Y. ; 

AQMuaUne  Walsb,    New    York, 

N.  Y. 
John  J.  Moloney,  New  York,  N.  Y. ; 

Frank  T.  FltsgenUd,  New  York, 

N.  Y. 


Price  bid 

per  cubic 

yard  meaa- 

ured  in 

8COW8. 


€«ntM. 
24 

23* 
25 


Total 

amount  of 

bid. 


$7,000 
7,000 

7,000 


Amount  available  for  dredging  $7,000. 


COMMBRCIAL  STATISTICS. 


The  following  statistics  relative  to  the  shipments  through  the  Arthnr  Kill  during 
the  calendar  year  1889  have  been  compiled  from  statements  famished  by  the  firms 
located  along  its  banks,  and  the  entire  traffic  of  ^he  Raritan  and  South  rivers,  which 
passes  over  this  water-way. 


Articles. 


1 , 


Co*l 

Building  material. 
MisoeUaneoua  — 


Total 


Amount. 


5, 305, 508 
679,840 
726,428 


8,745.836 


Value. 


$16, 666, 400 

8,340,680 

48, 346, 610 


68,853,400 


Veaaela. 


Steam  . 
Sail.... 
Barges. 
KafU.. 


No. 


4,430 
11.602 
13,088 

6,373 


86.803 


Averafce 
drangbt. 


Average 
tonnage. 


Feet. 

U 

070 

9 

380 

8 

i30 

6 

'Owing  to  the  absence  of  the  contractor  abroad  the  above  amount  d^<^  o^X^i^  ccs^« 
tract  for  dredging  had  not  been  paid  at  the  oloae  of  the  1^ao«\  ^««a« 


846    REPOET  OF  THE  CHIEF  OF  ENGINEEBS^  U.  8.  ARMT. 

F5. 

IMPROVEMENT    OF    CHANNEL    BETWEEN    8TATEN    ISLAITO    AND   NEW 

JER6EY. 

A  description  of  this  channel  and  a  complete  faistorj  of  the  work 
done  towards  its  improvement  may  be  fooDd  in  the  Annaal  Report  of 
the  Chief  of  Engineers  for  1887  ,Part  I,  page  743. 

Thus  far  the  improvement  has  been  confined  to  that  part  of  tiiediaB- 
nel,  about  If  miles  long,  which  lies  to  the  east  of  filizabethport,  N.  J^ 
and  at  the  mouth  of  Newark  Bay.  This  originally  had  a  deptli  of  only 
9^  feet  at  mean  low  water,  while  the  remainder,  lying  betweeo  the 
shores  of  Staten  Island  and  New  Jersey,  had  a  depth  of  from  14  to  40 
feet  at  mean  low  water. 

The  first  project  for  the  improvement  of  this  channel  was  made  in 
1873.  This  provided  for  dredging  it  to  a  depth  of  16  feet  for  a  width  of 
150  feet  at  its  shallowest  part,  and  protecting  the  cat  by  paraUei  dikes. 
The  estimated  cost  of  this  was  $443,210.  Fifty  thousand  dollars  of  this 
amonnt,  appropriated  in  1884,  was  spent  in  1874-^75  in  the  coostiiiction 
of  2,227  feet  of  the  south  dike,  opposite  Elizabethport. 

Great  opposition  being  made  to  this  plan  by  oyster- men  and  tow-boa^ 
men,  it  was  decided  to  modify  it,  and  the  project  was  therefore  changed 
in  1880  so  as  to  dredge  a  channel  400  feet  wide  and  13  feet  deep  oVer 
the  middle  200  feet  of  its  width,  leaving  it  but  12  feet  deep  over  the  r^ 
maining  widths  of  100  feet  on  each  side.  The  estimated  cost  of  tbis 
work  was  $125,705.  In  addition  to  this  it  was  proposeil,  should  it  be 
found  necessary,  to  build  four  detached  dikes  alon^  the  line  of  thechaD- 
nel,  two  on  the  north  and  two  on  the  south  side,  the  estimated  cost  of 
which  was  $60,000,  bringing  the  total  estimated  cost  of  the  proposed 
improvement  up  to  $186,705. 

A  modification  of  this  project,  having  in  view  the  abandonment  of 
the  dikes,  was  submitted  May  9, 1889,  and  was  approved  by  DepartnieDt 
letter  dated  May  15,  and  at  the  same  time  permission  was  grants  to 
expend  the  $15,000  appropriated  by  act  of  August  11, 1888,  by  contract, 
after  advertisement  in  accordance  with  regulations.  Specifications  were 
prepared  and  duly  advertised  under  date  of  May  24,  and  the  bids 
were  opened  June  24, 1889.  (See  Annual  lleport  for  18^9,  Part  1,  page 
823.)  The  only  bidder  was  Mr.  Thomas  H.  Benton,  at  27  cents  per 
cubic  yard,  measured  in  scows.    The  bid  was  approved  June  28,  1889. 

The  contract  with  Mr.  Benton  for  dredging  44,000  cubic  yards,  more 
or  less,  was  entered  into  July  18,  1889.  Work  began  August  8  and 
the  contract  was  closed  October  11, 1889,  the  total  amount  of  material 
removed  being  44,041  cubic  yards.  Under  this  contract  the  chauDel  in 
the  vicinity  of  the  Corner  Stake  Light  has  been  given  an  additional 
widtb  of  100  feet  and  a  depth  of  13  feet  at  mean  low  water  for  a  dis- 
tance of  1,800  feet,  the  excavation  being  made  from  the  north  side  of  the 
channel.  Between  the  Corner  Stake  Light  and  Long  Dock  it  was 
widened  by  70  feet  through  a  distance  of  1,000  feet,  and  by  35  feet  for 
a  further  distance  of  750  feet,  with  a  depth  of  13  feet  at  mean  lot 
water,  the  excavation  being  made  in  both  the  latter  sections  from  the 
south  side  of  the  channel. 

This  dredging  has  resulted  in  considerable  improvementof  the  chan- 
nel in  regard  to  width,  which,  because  of  the  sharp  turn  at  the  Corner 
Stake  Light,  should  be  as  great  as  is  consistent  with  the  maiutainin; 
power  of  the  current  In  my  last  report  it  was  recommended  that  at 
this  point  the  channel  should  be  widened  to  400  feet,  with  a  depth 
fhrongfhout  of  13  feet  at  m^wv  X^'^  ^^\ft\.^t«>  tatal  esUipated  cost  01 
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.  From  statistics  compiled  for  the  fiscal  year  ending  June  30, 1887,  the 
total  shipping  passing  the  Stake  Light  was  shown  to  be  8,442,439  tons, 
valaed  at  (67,539^512 ;  this  was  increased  daring  the  fiscal  year  just 
concluded  to  8,822,071  tons,  valued  at  $94,091,422. 

The  expenditures  during  the  past  fiscal  year  amount  to  (13,314.42,  as 
follows : 

Coet  of  dredging $11,891.07 

Cost  of  inspeotlon 433.53^ 

CoBtof  advertising, 46.32 

Cost  of  examination 157.17 

Cost  of  draughting 150.00 

Cost  of  administration 636.33 

Total , 13,314.42 

The  estimated  amount  required  to  complete  the  existing  project  is 
$76,000,  of  which  (30,000  can  be  profitably  expended  during  the  fiscal 
year  ending  Jnne  30,  1892. 

This  work  is  in  the  collection  district  of  New  York,  which  is  the  nearest  port  of 
entry.    Nearest  light-house^  Bergen  Point  Light ;  nearest  fort,  Fort  Tompkins. 

The  amount  expended  to  June  20,  1889f  was  $170,312.73. 

The  amount  of  revenue  collected  at  the  port  of  New  York  during  the  fiscal  year 
ending  Jnne  30,  1890,  $154,831,162.38. 

Original  estimate  (1873) |443,210.00 

Revised  estimate  (1880) 185,705.00 

Revised  estimate  (188:^) 210,000.00 

Amount  appropriated 1 1H4,000. 00 

Amount  expended ,..     183,627.15 

Money  statement. 

July  l,188P,amount  available $1,612.65 

July  1,1890, amount  expended  daringfiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1H89 1,239.80 

_ 

July  1, 1890,  balance  available ^ 372.85 

Amount  appropriated  by  act  of  September  19, 1890 15, 000, 00 

Amount  available  for  fiscal  year  ending  Jnne  30, 1891 15, 372. 85 

{Amount  (estimated)  required  for  completion  of  existing  project 61, 000, 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  enning  June  30, 1892  30, 000. 00 
Snbmilted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


The  following  statistics  relative  to  the  shipments  through  the  channel  during  the 
calendar  year  1889  have  been  compiled  from  statements  lurnished  by  the  principal 
shippers  over  this  water-way. 


Articles. 


Coal 

Bnildlnff  materisU. 

Iron  and  ores 

Ferfcllizen 

MlaoeUaaeona 


Tdtal 


Amount. 


Tons. 

6, 848. 460 
992,845 
337,778 
802,500 

1,340,981 


8.822,071 


Valae. 


$18,455,295 

8, 815. 861 

13,436,300 

10,450,000 

42.938,876 


94. 091, 422 


Vesneli. 


Steam  . 
Sail.... 
Bargea 
Bafts.. 


No. 


20,268 

11.457 

14.204 

1,458 


47, 477 


ATerase 
Draught. 


Feel. 


U 
9 
U 
6 


Average 
Tonnage. 


091 

370 
820 


The  commerce  of  the  channel  has  increased  379|632  tona  o\«t  t\x»i\»T«^t^\\j^^\s^'^9SV. 
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F6. 
IMPROVEMENT  OF  PASSAIC  RIVEK,  NEW  J£RSET. 

The  Passaic  BWer  is  being  improved  under  two  separate  projects,  tbc 
first  applying  to  the  river  above. Center  Street  Brid^^e,  Newark,  as  far 
as  Passaic,  a  distance  of  8  miles,  he  second  to  the  lower  coarse  of  the 
river,  from  Center  Street  Bridge  to  and  beyond  the  shoal  in  Kewark 
Baj ,  a  distance  of  7|  miles. 

For  varioas  reasons,  both  scientific  and  economical,  it  18  highly  desir- 
able that  these  projects  and  accompanying  appropriations  should  be 
united  in  order  that  the  funds  maybe  expended  at  those  points,  the 
treatment  of  which  will  best  conduce  to  the  regalation  of  the  tidal  por- 
tion of  the  river  in  its  entirety. 

•  I.— ABOVE  NEWARK. 

Before  its  improvement  was  undertaken  the  upper  part  of  the  river 
had  a  navigable  6  foot  channel,  except  at  Middle,  Belville,  Bntberfonl 
Park,  and  Holzmau's  bars,  where  the  depths  were  4.5  feet,  3.9  Deet,  3 
feet,  and  3.5  feet,  respectively. 

The  project  of  improvement  was  adopted  in  1873,  and  provided  for  a 
channel  across  and  above  the  shoals  from  7^  to  G  feet  deep  at  mean  loir 
water,  and  from  200  to  50  feet  wide,  to  be  obtained  by  dredging  awl 
diking,  at  a  cost  of  (123,924.  It  was  modified  in  1885  by  extending  the 
channel  below  Middle  Bar  1,500  feet  to  the  Erie  Bailroad  Bridge,  in- 
creasing the  estimate  to  (12!),000,  which  was  still  further  increased  in 
1886  to  (133,762. 

Under  this  project  (127,816.46  had  been  expended  to  June  30, 1889, 
and  channels  of  the  requisite  depth  had  been  dredged  from  60  to  75 feet 
wide,  excepting  for  a  distance  of  1,500  feet  above  the  Erie  Bailroad 
Bridge.  Of  the  above  amount,  (3,254.25  was  exi^ended  from  the  appro- 
priation for  this  improvement  as  its  pro  rata  share  of  a  dredging  plant, 
which  consists  of  1  dipper-dredge,  3  dump-scows,  and  1  tug-boat^  and 
purchased  for  this  district  at  a  total  cost  of  (44,690. 

The  exiienditures  during  the  fiscal  year  amount  to  (1,885.82,  as  fol- 
lows : 

<  o8t  of  Beld  work  of  snrvey $1,130.00 

Cost  of  draughting  same 300.0(1 

Cost  of  draughting  (old  records) 116.5? 

Cost  of  administration • 339.^4 

Totel 1,885.88 

The  only  active  work  during  the  past  fiscal  year  has  been  the  pt^ 
cution  of  an  extensive  and  minute  hydrographic  survey  of  the  eutire 
river  included  within  the  limits  'of  this  improvement,  and  extendiug 
from  the  Pennsylvania  Railroad  Bridge  at  Center  street,  Newark,  to  the 
town  of  Passaic.  The  survey  was  ably  conducted  under  the  immediate 
superintendence  of  Mr.  G.  S.  Kelsey,  and  has  been  entirely  reduced  aod 
plotted ;  it  was  begun  July  8,  1880,  and  tbe  field  work  completed  Sep- 
tember 14,  1889,  the  total  cost  being  (1,430. 

The  commerce,  although  by  no  means  as  extensive  as  that  of  tbe 
lower  portion  of  the  river,  appears  to  be  increasing  rapidly,  the  valDO 
of  the  tonnage  passing  the  Center  Street  Draw-Bridge  being  $2,545,077' 

The  estimated  aiQOuat  required  to  complete  the  ej^istiog  project  is 


APPENDIX  F — REPORT  OF  CAPTAIN  CASEY. 


849 


$8499.79,  making  allowance  for  the  money  expended  in  purcb^sing  the 
plant  aboved  allade  to. 

Passaic  River  is  in  the  collection  district  of  Newark,  which  is  the  nearest  port  of 
entry.  Nearest  light-house,  Passaic  Light,  at  the  lower  end  of  dike  in  Newark  Bay. 
Fort  Tompkins  is  the  nearest  fort. 

Amonnt  of  revenue  ooUected  daring  the  fiscal  year  ending  June  30,  1890,  ff),0'26.l9. 

Original  estimate  (1872) $123,924.00 

Revised  estimate  (1886) .' 133,7(i2.00 

Amonnt  appropriated 133,750.00 

Amount  expended 129,702.28 

Money  statement 

July  1,  1889,  amonnt  available |5,933.54 

Jnly  1,  1^0,  amount  expended  dnring  fiscal  year,  exclusive  of  liabilities 
ontetaDding  July  1,  18d9 ,...       1,885.82 

Jnly  1,  1890,  balance  available 4,047.72 

Amount  appropriated  by  act  of  September  19,  18^0 5, 100. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 1 9, 147. 72 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  endin^r  j  une  30, 1892    8, 200, 000 
2  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


The  following  statistics  relative  to  commerce  of  Passaic  River,  New  Jprsey,  above 
Newark,  during  the  year  lt^89,  were  compiled  from  stateuieuts  furuished  by  parties 
making  shipments  over  this  stream : 


Aitirlw. 


Bnitdiag  iD«t«r1al 

CiMil...: 

Irou 

yiscelUneoas  .... 

Totol 


Amonnt. 

Value. 

Ton». 

127,  :m 

90.904 

1,200 

»S,  973 

$1.  384.  281 

368,741 

70.  800 

721,  255 

♦316,437 

2, 545. 077 

Vessels. 


Stenin 

Sail   

Bar^res  — 
Canftl-Iioats 


No. 


210 

480 

705 

9C 


Av«*rage 
dr&uiilil. 


I'^et. 


Avernjfi* 

lOIIIIHgt*. 


8     i 
0 


220 
175 
20«) 
150 


1,491 


*  IncreMei]  about  217,8,'l7  tonn  over  that  reported  in  1884. 
2.— BELOW  NKWARK. 


The  lower  portion  of  the  river,  from  the  Center  Street  Bridpfe  to 
Newark  Bay,  was  first  snrveyed  by  the  Enprineer  Department  in  1879. 
The  greatest  depth  in  the  channel  at  a  point  above  the  Elbow  Beacon 
was  only  7.1  feet,  and  in  many  places  the  greatest  depth  was  7.5  feet  at 
Qieau  low  water.  A  project  was  adopted,  based  on  this  survey,  pro- 
Tidiog  for  obtaining,  by  diking  and  dredging,  a  channel  200  feet  wirie 
and  10  feet  deep  at  mean  low  water  from  Center  Street  Bridge  to 
l^ewark  Bay,  at  a  cost  of  $232,875. 

This  project  was  modified  in  1884,  pursuant  to  the  river  and  harbor 
act  of  that  year,  providing  for  extending  the  dike  at  the  mouth  of  the 
Tiver  into  the  bay  a  distance  of  12,000  feet,  and  for  dredging  a  channel 
Hcross  the  shoal  in  Newark  Bay  200  feet  wide  and  10  feet  dee))  at  mean 
low  water,  increasing  the  original  estimate  to  $353,875. 

At  the  date  of  June  30,,  1889,  $181,137.84  had  been  expended^  of 
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which  (11 ,802.25  consisted  of  a  pro  rata  share  of  expense  incurred  io  pro- 
viding the  district  with  a  complete  dredging  plant  enumerated  under 
the  preceding  improvement.  The  remainder,  expended  directly  andef 
the  modified  project,  had  sufficed  to  construct  6,205  feet  of  the  dike  at 
the  mouth  of  the  river,  to  dredge  the  cliannel  throagh  the  shoal  in  the 
bay  and  as  far  as  the  Newark  and  New  Totk  Bail  road  Bridge  to  ttie 
required  dimensions,  and  to  carry  thelO-ibot  channel  with  widths  vair- 
ing  from  100  to  130  feet  thence  up  the  river  as  far  as  the  Center  Street 
Bridge,  Newark. 

The  work  during  the  past  fiscal  year  has  resulted   in  widening  tlie 
10-foot  channel  by  100  feet  from  the  Newark  and  New  York  Railroad 
Bridge  upward  for  a  distance  of  1,423  feet.    The  channel  was  also  re- 
dredged  to  10  feet  depth  at  mean  low  water  and  widened  to  180  feet  for 
an  additional  distance  of  1,15D  feet,  and  around  the  bend  above  tbe  toll- 
bridge  the  channel  was  regulated  to  a  Width  of  100  feet  and  a  depth  of 
10  feet  at  mean  low  water  for  a  further  divStance  of  2,975  feet  to  Lister's 
Dock.    No  examination  has  yet  been  made  of  this  improved  channel, 
but  it  is  believed  that  the  forthcoming  survey  will  show  that  it  has 
maintained  itself.    A  large  number  of  the  representative  wharf  owoers 
of  Newark  are  earnestly  in  favor  of  widening  the  channel,  within  tbe 
wharf  limits  of  Newark,  to  the  full  width  of  the  river,  a  plan  which 
appears  to  be  worthy  of  adoption. 

This  work  was  done  under  contract  instead  of  by  hired  labor  as  orig- 
inally contemplated,  permission  to  do  so  having  been  obtained  An^iul 
14, 1889.    Specifications  were  prepared  and  sealed  proposals  invited  bj 
advertisement  under  date  of  August  15,  188^,  for  dre<l^ing  the  cbaDoel 
between  the  Newark  and  New  York  Railroad  Bridge  and  Lister's  Dock, 
Newark,  to  a  width  of  200  feet  and  a  depth  of  10  feet  at  mean  low  water. 
Bids  were  opened  September  16,  1889,  the  lowest  bidder  being  R  G. 
Packard,  at  22  cents  per  cubic  yard,  scow  measurement  (abstract  here- 
with).   The  bid  was  approved  and  a  contract  entered  into  October  3, 
1889,  for  dredging  68,000  cubic  yards,  more  or  less.    Work  was  begon 
October  17  and  the  contract  closed  January  8,  18'J0,  after  the  removal 
of  06,008  cubic  yards  of  material.    In  this  work  two  machines  were  cod- 
tinually  occupied  in  dredging  the  material,  which  was  deposited  alon^ 
the  dike  below  the  mouth  of  the  river,  and  thrown  over  the  dike  by  a 
third  dredge  of  ample  power  and  great  length  of  boom. 

The  dike  at  the  mouth  of  the  river,  extending  into  the  bay,  is  in  a  fair 
state  of  preservation,  and  appears  to  maintain  the  channel.  On  Sep- 
tember, 25, 1889,  the  ofiSce  was  informed  of  an  illegal  occupation  of  this 
dike  by  Messrs.  Sbanley,  contractors  for  the  Waverly  and  New  York  Bay 
Bailroad  Company,  iix  constructing  a  roadway  across  the  flats  from  tbe 
meadow  bank  to  the  dike,  a  distance  of  about  2,700  feet,  intended  as  the 
western  approach  to  a  bridge  to  l)e  built  by  this  company  across  the  bay. 
The  Department  was  at  once  informed  of  the  trespass,  and  the  matter 
placed  in  the  hands  of  the  United  States  attorney  for  the  district  of 
New  Jersey.  The  Messrs.  IShanley  acknowledged  the  service  of  tbe  in- 
junction restraining  them  from  using  the  dike  on  November  25,  and  re- 
quested that  it  might  be  so  modified  as  to  enable  them  to  proceed  with 
their  contract  This  was  referred  to  me,  and  on  December  26  a  revo- 
cable license  was  granted  by  the  Secretary  of  War. 

On  January  27,  1890,  a  report,  with  accompanying  map,  was,  by  re 
quest,  made  to  the  New  York  harbor-line  board,  relating  to  the  flUing 
behind  the  dike  by  the  Messrs.  Sbanley,  as  above  mentioned. 
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The  ezpeuditares  for  the  fiscal  year  amount  to  (17,120.43  as  follows: 

Co8fc  of  dredging  1 ♦14,521.76 

Co»t  of  inapectioa 979.44 

Cost  of  draughting 250.00 

Coat  of  advertising 48.55 

Cost  of  fixtures  for  United  States  dredging  plant 375.88 

Cost  of  administration 944.80 

Total 17,150.43 

The  estimated  amount  reqnired  for  the  completion  of  the  existing 
project  is  $154,375,  and  of  this  it  is  estimated  that  (100,000  might  prof- 
itably be  expended  during  the  fiscal  year  ending  June  30, 1892,  in  wid- 
ening the  channel  to  the  dimensions  required  by  the  existing  project  and 
in  the  construction  of  the  river  dikes. 

Passaic  River  is  in  the  collection  district  of  Newark,  which  is  the  nearest  port  of 
entry.  Nearest  light-houses,  Passaic  lights,  at  lower  end  of  the  dike  in  Newark  Bay. 
Fort  Tompkins  is  the  nearest  fort. 

Amoantof  revenae  collected  at  the  port  of  Newark,  N.  J.,  daring  the  fiscal  year  is 
16,026.19. 

Original  estimate  (1879) 1232,875.00 

Revised  estimate  (1884) 353,875.00 

Amoant  appropriated 199,500.00 

Amount  expended 198,258.27 

Mr.  P.  T.  Qninn,  secretary  of  the  Board  of  Trade,  Newark,  N.  J.,  re- 
ports the  commerce  of  this  river  as  having  increased  about  10  per  cent 
during  the  past  year;  it  is  now  estimated  at  1,300,000  tons  annually. 
Twenty-seven  thousand  and  thirty  six  vessels  passed  the  draw  at  the 
month  of  the  river  as  against  22,317  in  1888. 

* 

Money  staiemenU 

July  1,  1889,  amount  available $18,269.53 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1889 17,027.80 

July  1,  1890,  balance  available 1,241.73 

Amount  appropriated  by  act  of  September  19,  1890 40,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891    41,241.73 

♦  —    -  ■    , 

(Amount  (estimated)  required  for  completion  of  existing  project 114, 375. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1892  100, 000. 00 
Submitted  in  compuance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ah$traot  of  hid$for  dredging  the  channel  in  the  Paeeaie  Biver,  New  Jersey,  from  the  New- 
ark  and  New  York  Railroad  Bridge  to  Lister's  Dook^  Newark,  opened  at  the  United  States 
engineer  ofiee,  room  79,  Army  Buildingj  New  York,  at  12  o'cUck  m.  on  September  16, 
1889,  under  advertisemetU  dated  August  15,  1889. 


No. 

Name  and  residenoe  of  bidder. 

Name  and  reeidenoe  of  Buretiee. 

• 

Price  bid 
per  cubic 
yard  meas- 
ured in 
soows. 

Totid 
amount 
of  bid. 

1 
3 

P.    Baa  ford    Roes,    113    Hndson. 

Str)«t.JerMT  City.  N.J. 
B.  G.  Paoksrd,  34   Fine   Street, 

New  Yo|;k  City. 

John  Smith,  Jersey  City,  N.  J.  i  F. 

A  Smith,  Jersey  City,  N.  J. 
Augustine  Walsh,  New  York  City; 

Thomas  Walsh,  New  Sork  City. 

Cfmts. 
221 

22 

$15,000 
15,000 

AmouQt  available  for  dredging ,.••««,»,«.««,•«  \s:^^^R^ 
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OOMMSRCIA.L  STATI8TIG8. 


The  following  statistios  relatiye  to  oommeroe  of  Passiac  River,  New  Jenej,  bdov 
Newark,  were  kindly  famished  by  Mr.  P.  T.  Quinn,  secretary  of  the  Board  of  Tnde, 
Newark  N.  J.,  for  the  year  ending  December  31, 1889 : 


Articles. 


Coal 

Fertilisen 

Ice 

Iron  and  ores 

Baihlinfrpiaterial. 
Grain  and  malt... 
MisoeUaneooa  .... 


Total 


Amoaui. 


Tom. 
203,600 
302,600 
143,000 
105.800 
293, 315 
21.»$0 
160.000 


1,339,095 


Value. 


$88S.250 

10.450,000 

439.000 

0.025.000 

8,636,000 

698,500 

19,030,000 


44,722,750 


Vo. 


Av 


I 


Average 
drmagit. 


Steaan  . 
Sail..., 
Bai'ieea. 
Bafta.. 


13,221 

e,903 

8,172 

45 


9 
9 
6 


I 


S8C941 


I 


IS 
M 


The  above  table  showi  an  increase  of  about  121,728  tons  over  that  reported  in  1837. 


F7. 

IMPEOVEMENT  OP  ELIZABETH  BIVEB,  NEW  JERSEY. 

This  stream,  which  is  2|  miles  in  length  Arom  its  month  to  the  head 
of  navigation,  at  Broad  street,  Elizabeth,  has  a  width  ot  from  50  to  90 
feet,  and  before  its  improTement  the  wharves  in  the  city  conld  only  be 
reached  at  high  water  by  vessels  drawing  less  than  4  feet.  Its  oom- 
merce  was  estimated  at  45,000  tons  annually.  The  range  of  the  tide 
was  about  4.7  feet  at  its  mouth  and  3.4  feet  at  Bridge  street. 

The  project  for  the  improvement  was  adopted  in  1878,  and  provides 
for  obtaining  by  dredging  a  channel  60  feet  wide  and  7  feet  deep  at  higii 
water  from  the  mouth  of  the  river  to  the  head  of  navigation  at  an  esti- 
mnted  cost  of  $25,530. 

The  amount  expended  under  this  project  to  June  30,  1889,  was 
(L'B,9(>0.85,  and  a  channel  ha«  been  dredged  to  the  required  depth  to 
within  1,000  feet  of  the  Broad  Street  Bridge.  A  slight  increase  in  the 
commerce  of  the  stream  had  been  observed. 

There  has  been  no  appropriation  for  this  work  since  1882,  and  tb6 
expenditures  during  the  last  fiscal  year  have  been  $99.15  for  office  ex- 
penses. 

The  condition  of  the  river  has  deteriorated  since  work  was  suspended. 
\A  lieu  last  examined  vessels  drawing  5  feet  could  asoend  the  river  to 
the  head  of  the  dredged  channel  at  high  tide.  The  oommeroe  of  the 
river  is  about  39,000  tons,  but  no  substantial  increase  can  be  expected 
^  bile  the  river  remains  in  its  present  condition.  - 

If  it  is  the  intention  of  Congress  to  complete  this  improvement  the 
balance  of  the  estimate,  $16,160,  would  be  expended  profitably  as  re- 
gards the  efficient  prosecution  of  the  work  dnriug  the  fiscal  year  eodiog 
June  30,  1892,  and  would  be  applied  to  dredging  thecl^annel  tothefaU 
dimensions  required  by  the  project. 

The  estimated  amount  required  for  the  completion  of  the  improveoieDt 
is  $16,160. 

EliziiUeth  is  in  the  collection  district  of  Newark,  N.  J.  Nearest  light-home,  B«xp» 
Fuitit  Light.    Nearest  fort,  Fott  Tom^kiuft. 
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Aroonnt  of  revenne  collected  at  tlie  port  of  Newark,  N.  J.,  daring  the  fiscal  year 
ending  June  30,  1890,  |6,0-26.19. 

Original  estimate  (1878) #25,530 

Revised  estimate  (1882) 43. 160 

Amount  appropriated 27,000 

Amount  expended 27,000 

Money  statement. 

July  1, 1889,  amount  available $75.75 

Jnly  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 16fe9 75.75 

Amount  appropriated  by  act  of  September  19,  1890 5,000.60 

{Amount  (estimated)  required  for  completion  of  existing  project 11, 160.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1892    11, 160. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and « 
harbor  aoto  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


The  following  statistics  relative  to  commerce  of  Elizabeth  River,  New  Jersey,  dur- 
ing the  past  year  were  kindly  furnished  by  Thos.  H.  Benton,  of  Elizabethport,  N.  J. : 


ArticlM. 


Bom 

Bnudlng  material 
Hemp  and  Aax — 
Coia 

Totol 


Amount 


Ton$. 

3,000 
15,450 

7.000 
14,000 


99.4S0 


Valae. 


$850,000 

131,000 

1.600,000 

61,000 


2,542,000 


Vessels. 


Sail... 
Bargea 


No. 


119 
216 


334 


Average 
draugbr. 


Fui. 


7 
7 


Average 
tonnage. 


100 
100 


100 


The  commerce  of  this  river  has  increased  about  9,450  tons  during  the  calendar  year 
ending  December  31, 1689. 


F8. 


IMPROVEMENT  OP  RAHWAY  RIVER,  NEW  JERSEY. 

In  its  origiDal  condition  the  Rahway  Biver  had  a  depth  of  8  feet  and 
more  at  mean  high  water  from  its  mouth  to  Bricktown,  3|  miles;  7  ieet 
at  Edgar's  Dock,  4^  miles ;  4.4  feet  to  Milton  Avenue  Bridge,  4f  miles ; 
and  4  feet  to  Main  Street  Bridge,  5  miles,  in  the  town  of  Rahway.  Its 
commerce  was  estimated  at  120,000  tons,  and  three  attempts  had  been 
made  to  establish  a  line  of  steam-boats  on  the  river,  but  bad  failed  on 
account  «f  the  bad  condition  of  the  stream.. 

The  original  project  for  its  improvement  was  adopted  in  1878,  and 
provided  for  dredging  a  channel  125  feet  wide  and  8  feet  deep  at  high 
water  from  Bricktown  to  Milton  Avenue  Bridge,  and  100  feet  wide  from 
that  point  to  Main  Street  Bridge.  The  tide  rises  about  5  feet^  at  the 
inoQth  and  4  i^t  at  the  head  of  navigation. 

Juce  30, 1889,  •36,992.70  had  been  expended  under  this  project,  which 
had  resulted  in  the  formation  of  a  channel  7  feet  deep  at  high  watat 
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and  from  100  to  50  feet  in  width  to  witbiD  550  feet  of  the  head  of  nan- 
gatlon.    It  has  not^  however,  proved  permanent. 

The  commerce  of  the  river  had  not  increased,  thong^h  flight  rata 
to  Bahway  had  been  materially  reduced  as  a  resalt  of  the  improvemeii 
of  the  river. 

There  has  been  no  appropriation  for  this  work  since  1882,  and  the 
expenditares  for  the  last  fiscal  year  amounted  to  $7.30  for  office  ex- 
penses. 

The  condition  of  the  river  has  deteriorated  since  the  work  was  808- 
pended  and  its  commerce  has  decreased,  the  shoaling  of  the  river  bal- 
ing obliged  one  of  the  principal  shippers  to  transfer  his  bnainess  to  the 
railroad. 

If  it  is  the  intention  of  Congress  to  complete  this  improvement,  the 
balance  of  the  estimate,  (29,250,  coald  be  expended  profitably  as  re- 
ganls  the  efficient  prosecution  of  the  work  daring  the  fiscal  year  end- 
ing Jane  30, 1892,  and  woald  be  applied  to  deepening  and  widening  the 
channel  by  dredging. 

The  estimated  amount  required  for  the  completion  of  the  impro?B- 
mcnt  in  accordance  with  the  approved  project  is  $29,250. 

This  work  is  in  the  oollectioa  district  of  Perth  Amboy,  N.  J.,  which  is  the  Dearsit 
port  of  entry.  The  nearest  light  house  is  Prince's  Bay  Light,  and  Fort  Tompkins  if 
the  nearest  fort. 

Amount  of  revenue  collected  during  the  fiscal  year  ending  Jane  30, 1890,  |35,S86.76. 

Original  estimate  (1878) 136,653 

Revised  estimate  (1882) 66.850 

Amount  appropriated 37,000 

Amount  expended 37,000 

Money  statetnent. 

July  1,1889,  amount  available |7.30 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1889 7.30 

'Amount  (estimated)  req uired  for  completion  of  existing  project 29, 250. 00 

Amou  nt  that  can  be  profitably  expended  in  fiscal  year  ending  Jn  ne  30, 1892  29, 250. 00 
Submitted  in  conipliance  with  requirements  or  aectiona  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


In  resard  to  the  commerce  of  the  Rahway  River  the  follo'wing  letter,  which  eon- 
taius  aU  the  obtainable  information,  is  self  explanatory : 

Rabwat,  N.  J..  JnM§  9, 1890. 

^?j*  ^***  ^^  ^^^^y  *^  yours  of  May  5,  in  relation  to  Rahway  River  commeroe.  I 
would  say,  that  about  half  a  million  of  brick  to  George  M.  Friisae  was  all  the  fteigbt 
that  passed  up  the  river  last  year.  Our  coal  has  all  to  be  brought  by  rail,  bost- 
owners  absolutely  declining  to  traverse  the  stream.  Tie  narrowcut  which  wasmade 
some  years  ago  would  be  of  inestimable  value  were  it  finished  to  the  width  which  I 
suppose  It  was  intended  to  make  it,  but  as  it  is  now  it  is  comparatively  worthless,  not 
being  of  snflacient  width  for  a  tug-boat  to  turn  in. 
Tours,  very  respectfully, 

n.«*  ai„      X    ^  Job.  M.  Pott*«. 

Capt.  Thos.  L.  Caskt. 
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F  9. 
IMPROVEMENT  OP  RARITAN  RIVER.  NEW  JERSEY. 

Before  its  improvement  by  the  United  StateR  the  Raritan  Biver  had 
a  depth  of  8.5  feet  at  <^The  Stakes,"  3  miles  ^  of  6.5  feet  at  the  <<  Middle 
Grounds,"  4J  miles;  of  7.6  feet  at  Whitehead's  Sand  Dock,  8J  miles;, 
and  between  this  point  and  New  Branswick,  12^  miles  above  the  moath, 
the  channel  was  obstrncted  by  a  number  of  rocky  shoals  with  depths  of 
from  8.4  feet  to  6.9  feet  at  mean  low  water.  The  Citj'  of  New  Brunswick 
and  the  Delaware  and  Raritan  Oanal,  which  terminates  here,  together 
with  extensive  brickyards  011  the  South  Biver,  had  an  extensive  com- 
merce on  the  stream,  estimated  in  1871  at  3,053,857  tons  per  annum. 

The  present  project  was  adopted  in  1874,  and  provides  for  obtaining, 
by  dikiug  and  dre<l^ing,  and,  where  necessary,  by  drilling  and  blasting 
rock,  a  channel  200  feet  wide  and  10  feet  deep  at  mean  low  water,  from 
the  mouth  to  New  Brunswick,  at  a  cost  of  $2,093,662.05.  It  was  mod- 
ified in  18S1,  pursuant  to  the  river  and  harbor  act  of  that  year,  by  add- 
ing to  it  the  dredging  of  the  south  channel,  about  13,000  feet  long,  100 
feet  wide,  and  5^  feet  deep  at  mean  low  water,  from  Kearney's  Dock  to 
Crab  Island. 

Under  this  project  $492,350.80  had  been  expended  June  30,  1889,  in 
constructing  the  dikes  required  by  the  project  at  '^  The  Stakes"  and 
"  Middle  Grounds,"  in  dredging  channels  200  feet  wide  and  12  feet  deep 
at  mean  low  water  at  these  points,  in  drilling,  blasting,  and  dredging  a 
chaunel  of  the  same  dimensions  across  the  rocky  shoals  at  Whitehead's 
Sand  Dock,  and  in  carrying  the  channel  still  farther  up  the  river  to  a 
point  opposite  Martin's  Dock,  under  agreement  with  Mr>  M.  H.  Flan- 
nery.  Under  the  two  special  allotments  made  for  it  in  the  acts  of  March 
3, 1881,  and  August  2,  1882,  the  south  channel  was  dredged  to  the  re- 
quired depth  for  a  distance  of  4,000  feet.  These  improvements  had  been 
of  great  benefit  to  navigation,  permitting  the  large  tows  in  use  on  the 
river  to  reach  a  point  4  miles  below  New  Brunswick  at  all  stages  of  the 
tide.  The  commerce  of  the  river  was  reported  in  1887  at  1,675.355 
tons,  valued  at  $28,119,173,  and  in  1889  at  1,651,464  tons,  valued  at 
$25,507,194. 

The  gradual  falling  off  in  the  commerce,  from  the  much  larger  figure 
given  above  for  1871,  is  due  to  the  purchase  and  partial  disuse  of  the 
Delaware  and  Baritan  Oanal  by  tbe  Pennsylvania  Bailroad. 

The  channel  had  been  regulated  and  deepened  from  the  month  to 
Martin's  Dock  by  public  contracts  and  private  agreements,  when  the 
Government  dredging  plant,  described  in  the  Annual  Beport  for  1889, 
was  completed  and  began  operations  on  the  river.  This  plant  has  con- 
tinued to  give  great  satisfaction,  and,  by  the  table  given  at  the  end  of 
the  present  report,  it  will  be  seen  that  considerable  saving  has  been 
effected. 

The  channel  was  extended  from  Martin's  Dock  with  a  width  of  100 
feet  and  depth  of  10  feet  at  mean  low  water  for  a  distance  of  2,732  feet, 
carrying  it  to  a  point  nearly  opposite  Mutton  Gully,  where  work  was 
suspended  for  the  season,  December  1, 1889,  after  a  removal  of  31,615 
cubic  yards.  This  material  was  deposited  at  Dike  0,  and  subsequently 
thrown  up  by  the  dredge  in  such  a  manner  as  to  form  a  training  dike, 
as  indicated  in  the  Annual  Beport  for  1889.  It  was  found  impractica- 
ble,  however,  to  secure  any  coincidence  in  the  times  of  finishing  the 
bank  and  the  arrival  of  the  stone  contractor's  aco^^mXSo^  tvgt^^Vst 
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protecting  it,  so  that  a  considerable  amoant  of  material  wouldf  on  eaek 
occasion,  be  carried  into  the  bed  of  the  stream  from  the  doft  onpro- 
tected  spoil-bank  while  waiting  for  the  stone.  Surveys  of  the  rirer-linl 
in  the  vicinity  of  the  dike  showed  a  progressive  deterioration  from  thii 
cause,  to  such  an  extent  that  I  was  forced  to  abandon  this  method  of 
disposal  of  the  material. 

On  beginning  operations  the  present  season,  April  14,  L890,  with  tbe 
plant  considerably  improved  by  an  expenditure  of  $1,551.13  in  affizio^ 
steel  teeth  to  the  dipper,*  felting  the  boilers,  I'enewing  tlie  dipper  han- 
dle, etc.,  the  principal  problem  to  be  solved  was  tbe  disposal  of  tfa« 
dredged  material.    Permission  was  obtained  March  4,  1890,  to  eunploj 
a  centrifugal  sand  pump  on  a  ten  days'  trial,  the  object  being  to  throw 
the  material  over  Dike  A ;  the  pump  would  not  begin  to  do  tbe  work, 
however,  the  plates  of  shale  seriously  interfering  witb  its  action,  aod 
the  experiment  was  abandoned.    Since  this  time  the  material  baa  been 
deposited  on  the  flats  behind  Dike  2,  at  high  water,  tbe  loaded  soows 
being  maneuvered  by  a  shallow-draught  tug,  hired  for  the  purpose  at 
(15  i>er  day. 

This  method  at  first  met  with  obstinate  resistance  on  the  part  of  * 
few  people  owning  property  on  the  southern  shore,  about  2,000  feet 
distant,  their  opposition  being  base4l  on  a  fear  that  the  spreading  mate- 
rial would  fill  up  their  channel  and  that  the  presence  of  mud  heaps  on 
the  flats  would  destroy  the  duck  and  snipe  hunting.  These  tears  have  . 
\H*vii  allayed,  however,  and  work  has  since  progressed  harmoniously 
and  at  a  very  great  reduction  in  cost. 

During  the  present  season  the  10-foot  channel  has  been  carried  740 
feet  farther,  with  a  width  however  of  100  feet,  it  being  considered  pref- 
erable to  obtain  a  navigable  channel  through  the  rocky  portion,  where 
progress  is  necessarily  slow,  as  soon  as  ])0ssib1e,  the  intention  being  to 
subsequently  widen  it  to  200  feet.  A  channel  80  feet  wide,  570  feet 
long  and  10  feet  deep  was  also  excavated,  May  22  to  Jnne  12,  newr  Fox's 
Gully  on  complaint  of  several  of  the  interested  citizens  of  New  BroDS- 
wick  that  their  vessels  continually  grounded  at  this^ioint ;  after  floish- 
ing  this,  regular  work  was  resumed.  The  total  number  of  cubic  yards 
removed  during  the  present  season  was  20,569,  and  the  total  for  the  fie- 
cal  year  52,2 1 4.  The  following  table  will  show  details  of  cost  and  other 
items  of  interest: 

*  In  many  places  toward  the  close  of  tbe  last  working  season  the  fuU  depth  of  lOftet 
conld  not  be  obtained,  owing  to  an  nnderlyinfi:  bed  of  deconipofling  shale  rook.  Ftvbi 
liorings  taken  between  this  point  and  New  firunswiok  this  shale  appears  to  extend 
throaghout;  it  is  thinly  laminated  and  fall  of  joints  and  cracks,  the  strata  dippipg  st 
nn  angle  of  aboat  25  dBgrces ;  it  is  readily  torn  apart  by  the  heavy  steel  teeth  of  ths 
dipper.  It  waii  soon  apparent,  however,  that  tbe  excessive  strains  bronghtontbs 
dredge  in  this  way  threatened  serions  damage,  and  permission  was  therefore  obtaiDad 
to  have  a  smaller  very  strongly  constructed  dipper  and  handle  made  for  the  pnrpoie 
of  tearing  up  the  shale,  but  at  the  close  of  the  year  this  auxiliary  dipper  had  luH 
been  delivered. 
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DtUiiled  9tatetMnt, 


1 

1 

II 

Bbc 

9  P 
P-" 

1 

11 

25 
26 
26 

25 
27 
24 

25 

26 
23 
26 
26 
26 
25 

341 

• 

Actual  time 

Average  amount  dredged 
per  actual  working  day. 

Total  amount  dredged 
and  deposited. 

• 

Bxpenaea. 

111 

I'll 

§1-1 

(day*). 

Operating  indud- 
ing  maintenance 
while  idle. 

Repairs  and  addi- 
tions. 

IConttL 

1 

m 

161 

17 
18 
174 

1 

Remarks. 

1 

1880. 
May 

•Fane 

«  •  •  ■ 

4 
7 
6 

H 

4 

2 

«♦ 

26 
2.') 
26 
15 

7 

4 

156 

€fu.yd$. 
441 

420 
873 
422 

620 
687 
628 

Ou.ydt. 
8,780 

8,195 
7,455 
6^960 

10.550 
9,055 
9,240 

$417.50 

1,244.42 
1, 714. 82 
1,309.86 

1.364.50 

1, 196. 70 

1. 240.  69 

335.46 

145.00 
145.00 
153. 67 
420.19 
1,262.99 
1,656.66 

$137.81 

40.1.07 

67.67 

448.77 

85.36 

243.39 

5.21 

$0,148 

a  201 

0.239 
0.252 

6.133 
a  149 
0.186 

$0,162 

0.210 
0.259 
0.273 

a  147 
a  165 
0.151 

Shrewsbory 
River,     New 
Jersey. 
Do. 

JuIt 

Do. 

v%amj    ......... 

August 

September  . . . 

October 

NoTember  . . 
December  .... 

Shrewsbury  and 
Baritao  rivers. 
Raritan  River. 
Do. 
Do. 

1890. 

January 

Fi^brnary 

liarcb 

87.33 

956.62 

4^9.87 

9a  50 

33.66 

^pril 

11 
13 
21 

•  ■  •  • 

6 

.... 

264 
494 
535 

2.809 

6.425 

11.245 

aso 

0.21 
0.16 

0.310 
0.235 
0.164 

Raritan  River. 

May 

•flune 

Do. 
Da 

Totals  and 
averaged. 

162 

28 

471 

70,874t 

12.606.86 

2,956.28 

0.204 

a28 

• 

15,562.62 

'Interest  computed  at  4  per  cent. 
t(l)  24160  cubic  yards  of  which  was  removed  from  Shrewsbury  River  at  a  total 

costof $4,469.29 

The  mean  of  prices  paid  contractors  per  cubic  jai-d,  flrom  1880-1883,  for  work  done 

at  same  loculity  and  of  similar  chai-acter  was  35  cents  per  cubic  yard,  and  the 

totAl  cost  at  contractors'  prices  was  therefore ;. 8,456.00 

Saving $8,986.71 

<2)  5SI814  cubic  yards  of  the  above  amount  was  removed  trova  Raritan  River  at 
atotalcoetof 11,003.88 

The  lowest  contractor's  bid  received  in  1887  for  work  to  be  done  in  this  locality 
and  of  similar  character  was  for  sand  and  gravel  43  cents  per  cubic  yard,  for 
shale  and  rock  t3.60  per  cubic  yard  (see  annual  report  I088).  'i  he  material 
raaoved  consisted  01  shale  rock  and  coarse  saod  in  about  equal  parts ;  asAum- 
ing,  therefore,  a  mean  of  these  prices  ($1.96)  to  represent  the  contract  cost  the 
price  amounts  to.... « 102,830.44 

Saving  on  Raritan  River « 01,246.11 

Total  saving  (net) 05,232.82 

The  expenditures  during  the  fiscal  year  amount  to  (18,334.59,  as  fol- 
lows: 

Cost  of  dredging  (including  expenses  of  operating  and  repairs  to  plant..  |10,775. 80 

Cost  of  668  onbic  yards  cf  riprap  for  Dike  C 756.57 

Cost  oC  placing  dredging  and  drilling  plant  in  winter  quarters  and  main- 
tenance while  idle 779. 13 

Costof  repairs  to  drill-scow 1,324.20 

Costof  repairs  to  steamer  Star 276.78 

Costof  examinations  and  surveys 1,043.57 

Cost  of  draughting 310.83 

Costof  inspection -. 1,460.89 

Cost  of  administration 1,606.76 

Total Y^^S^^^:^ 
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The  amouDt  that  can  be  expended  profitably  as  regards  the  effideit 
prosecution  of  the  work  daring  the  fiscal  year  ending  June  30, 189^  is 
1 100,000,  and  if  appropriated  will  be  expended  in  carry  in  jg^  theimproTtd 
channel  farther  np  the  river  toward  New  Branswick. 

This  work  is  in  the  collection  district  of  Perth  Amboy,  N.  J.,  which  is  the  nearac 
port  of  entry;  nearest  light-house,  Great  Beds  Light,  in  Rarit-an  Bay;  neamt  forl^ 
fort  at  Sandy  Hook,  New  Jersey. 

Amount  of  reyenoe  collected  at  the  port  of  Perth  Amboy  dnriiij^  the  fiscal  year  end- 
ing June  30,  18U0,  $36,266.76. 

Original  estimate t2,093,6a2.« 

Amount  appropriated .. 521,25^.09 

Amount  expended 510,ti8S.d9 


Motley  statement 

July  1,  1889,  amount  available 

July  1 ,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 f  17, 148.98 

July  1,  1890,  outstanding  liabilities 1,424.27 


9*^,  713. 69 


18,571SS 


July  1,  1890,  balance  available 9.140.34 

Amount  appropriated  by  act  of  September  119,  1890 50,  COOL 00 


Amount  available  for  fiscal  year  ending  June  30, 1891 


59,140.34 


Amount  (estimated)  required  for  completion  of  existing  project 1, 522, 412.05 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

<      30,  1892 100,000.00 

I  Submitted  in  compliance  with  reqnirementa  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  the  Raritan  River,  New  Jemy, 
diirnig  the  year  1H89,  were  compiled  from  statements  furnished  by  parties  doing  bott- 
ucss  on  the  river: 


Articles. 


Coftl 

Building  material 

Irou  and  oien 

Mitot-llaueous  .... 

Total 


Amount. 

Valae. 

Torn. 

640.005 

556.320 

140,776 

314,403 

12,469.804 
3, 169. 5A0 
3. 740, 590 

16. 131,  720 

1, 651, 464 

26,507,194 

Vesaels. 


Steam 
Sail... 
Barges 
Hafts. 


No. 


12,272 


Arenure 
draoght 


FmC 


1,654 

7 

8,720 

«» 

6^678 

•1 

220 

1 

tonasf' 


Thirteen  thousand  one  hundred  and  £fty-eigbt  vessela  passed  throogh  the  draw  tt 
the  mouth  of  the  river  during  the  year  1889. 


P  ZO. 


IMPROVEMENT  OP  SOUTH  RIVER,  NEW  JERSEY. 

Before  the  improvement  of  this  stream  was  nndf  rtaken  by  the  United 
States,  the  Davigatiou  of  the  lower  2i  miles  of  its  course  had  beep  aban- 
doned, and  a  canal  dredged  at  private  expense  from  a  short  distanoo 
lielow  Washingtou  to  aA>T^N\\\^>  o\i  v\i<^^e;a.\^x»si^w^.    In  1880,  when 
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the  present  project  for  improving  the  river  was  adopted,  the  mo^ith  of 
this  canal,  on  account  of  its  faulty  location,  had  shoaled  to  a  depth  of 
6.4  feet  at  mean  low  water,  and  the  best  depth  in  the  canal,  some  dis- 
tance above,  had  decreased  to  3.3  feet.  Above  Washington  a  depth  of 
2.7  feet  existed  to  Bissett's,  3f  miles,  and  2.5  feet  to  Old  Bridge,  the 
head  of  navigation,  6^  miles  above  the  month  of  the  canal  at  Sayreville. 
The  range  of  the  tide  was  5.3  feet  at  Sayreville.  The  town  of  Washing- 
ton and  numerous  brickyards  did  a  commerce  on  the  river  valued  at 
1 1,249,000. 

The  present  project,  adopted  in  1880,  provides  for  closing  the  river 
below  the  head  of  the  canal,  correcting  the  direction  of  the  month  of  the 
latter,  and  obtaining,  by  diking  and  dredging,  a  depth  of  8  feet  mean 
low  water  to  Washington,  6  feet  to  Bissett^s,  and  4  feet  to  Old  Bridge, 
straightening  the  channel  at  two  points  by  cutting  across  the  meadow. 
It  is  estimated  to  cost  $194,695. 

The  amount  expended  under  this  project  to  June  30,  1889,  was 
$63,468.09.  with  which  the  direction  of  the  mouth  of  the  canal  had  been 
changed^  the  dikes  below  Washington  completed,  and  a  small  amount 
of  dredging  done  on  a  shoal  above  Washington.  No  increase  in  the 
commerce  of  the  river  had  been  observed.  Of  the  amount  given  above, 
$2,169.50  was  contributed  by  this  improvement  as  its  quota  of  the  price 
of  a  complete  dredging  plant  for  use  in  this  district,  the  total  cost  of 
which  was  $44,690. 

No  active  work  has  been  done  during  the  past  fiscal  year. 

The  bridge  of  the  Itaritan  River  Railroad  Company  across  the  South 
River  has  been  the  subject  of  bitter  complaint  on  the  part  of  James 
Bissett,  who  owns,  or  is  considerably  interested  in,  a  brick ^yard  situated 
above  the  bridge  in  question,  and  who  states  that  the  draw  is  an  ob- 
struction to  navigation.  While  this  draw  in  its  present  location,  with 
regard  to  shoals  above  and  below  it,  seems  to  be  somewhat  difficult  to 
pass  for  sailing  vessels  at  certain  stages  of  the  wind  and  tide,  it  does 
not  appear  to  be  a  sufficiently  great  obstacle  to  warrant  the  total  iilter- 
ruption  of  passenger  and  freight*  traffic  of  the  railroad,  and  a  compro- 
mise  plan  has  therefore  been  adopted.  This  plan,  which  was  approved 
by  the  Secretary  of  War  August  19, 1889,  provides  for  the  removal  of 
the  shoals  immediately  above  and  below,  which  have  hindered  free  ac- 
cess to  the  draw,  at  a  total  cost  of  $850.  No  work  has  yet  been  done, 
however,  as  the  smallness  of  the  amount  will  not  allow  of  any  satisfac- 
tory arrangement  with  private  parties  for  doing  the  dredging,  and,  as 
no  further  complaints  have  been  received,  it  is  proposed  to  allow  it  to 
remain  until  it  can  be  included  as  a  part  of  the  general  scheme  of  im- 
provement nnder  increased  appropriation. 

An  examination  of  the  river  from  its  mouth  to  the  Raritan  River 
railroad  bridge,  completed  June  30. 1889,  showed  that  up  to  that  time 
its  physical  condition  bad  apparently  undergone  but  slight  change. 

The  expenditures  during  the  fiscal  year  amount  to  $558.33,  as  fol- 
lows: 

Cost  of  examination  of  river  from  town  of  Washington  to  Raritan  Biver 

Railroad  Company's  Bridge |S52.33 

Coet  of  adndniatration 306.00 

Total... 658.33 

The  sum  of  $30,000  can  be  exx>ended  profitably  as  regards  the  effi- 
cient prosecntion  of  the  work  during  the  fiscal  year  ending  June  30, 
1892.    It  would  be  applied  to  giving  the  channel  the  full  ^Vm^x^^V^^x^ 
required  by  the  prefect;  below  Washington,  aadi  ^xXwuflisi^  ^^  ^ssir 
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proveinent  to  the  brick-yards  above ;  this  woald  iadd  ^reatlj  to  tlie 
shipping  facilities  of  the  stream  and  would  stimalate  its  increMuif 
coininerce. 

The  estimated  amount  reqaired  for  the  completion  of  the  improra- 
meut  is  (128.695. 

This  work  is  in  the  collection  district  of  Amboy.  The  nearest  port  of  entry,  Pertt 
Amboy,  N.  J. ;  nearest  lighti-huase,  Great  Beds  Light,  in  Raritaa  Bay.  Neir  Jersej; 
nearest  fort,  fort  at  Sand v  Hook,  New  Jersey. 

Aatount  of  revenue  collected  at  the  port  of  Perth  Amboy  daiinff  the  fiscal  j«tf 
ending  Jane  30,  1890,  $35,-^66.76. 

Original  estimate •......•....••••  4194,69S.4N) 

Amount  appropriated • 66,0tN).tt 

Amount  expended ••••••........••      64,ill&ti 

Money  statements 

July  I,  1889,  amount  available $8,^54.85 

July  I,  1890,  amount  expended  during  fiscal  year,  ezclotive  of  liabilities 
outstanding  Joly  1,  1889 S80167 

July  1,  1890,  balance  available 1,97156 

Amount  appropriated  by  act  of  September  19,  1890 6,006.09 

AmouDt  available  for  fiscal  year  ending  Jane  30,  1891 6, 973. 58 

{Amount  (estimated)  required  for  completion  of  existing  project 123,095.00 
Amon  o  t  ti)  at  can  be  profi  tably  expended  in  fiscal  year  ending  Jane  30, 1802    30,  OOOiW 
Submitted  in  compliance  with  requirements  of  sectiona  2  of  rirer  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  stahstios. 


The  following  statistics  relative  to  commerce  of  Sonth  River,  New  Jersey,  doiiDg 
the  past  year  were  kindlv  furnished  by  Capt.  Lutiier  Adams,  of  the  steamer  JTiv 
BruHBwickf  New  Brunswick,  N.  J. : 


Articles. 


Building  materud. 
Posts,  wood,  etc . . . 

Coal 

Fertilisers 

MisceUaneous  .... 


Total 


Amoont* 

Valoe. 

Tofu. 

278,000 

4.000 

16,350 

10.000 

1.800 

0084,830 
17,250 

73.900 

26.000 

164.000 

310, 350 

936^080 

lis. 


SaU... 
Barges. 


Ko. 


3,220 
t,S16 


4»4S6 


drau^ft. 


? 


130 


The  above  table  shows  an  increase  in  the  commerce  of  this  stieam  of  81,171  tosi 
over  that  reported  in  1888. 


P  zz. 


IMPROVEMENT  OF  SHREWSBURY  RIVER,  NEW  JERSEY. 

The  project  for  this  improvemeDt  was  adopted  in  1879,  and  oonteo* 
])1ate8  the  formation  of  a  channel  6  feet  deep  at  mean  low  water,  and 
from  300  to  150  feet  in  width  from  the  month  of  the  river  to  Bed  BtiXikj 
on  the  Korth  Branch,  8  miles,  and  to  Branchport,  on  the  Soatb  BrtfM^f 
9  miles. 

In  its  original  condition  the  river  was  much  obstrncted  by  Band-borii 
on  which  the  beat  deptk^  ^\>  ixi^^u  Vs^  ^ii^Xi^^^ieA'.  At  the  mootb^  3*9 


APPENDIX  F — REPORT  OF  CAPTAIN  CASEY.       861 

feet ;  below  HighlaDd's  Bridge,  5.4  feet ;  at  Lower  Bocky  Point,  3.6 
feet;  at  Barley  Point,  3.3  feet;  at  Cbalmer's,  5  feet;  at  Oceanic,  5.5 
feet ;  below  Belleview,  3.1  feet;  at  Seabright,4.2  feet*;  at  Jumping  Point, 
2.6  feet;  at  Sedge  Island,  2.8  feet.  A  snrvey,  completed  in  April,  1887, 
shows  the^epth  at  these  points  to  be,  5.9  feet,  7.7  feet,  3.6  feet,  7.8  feet, 
7.2  feet  4.5  feet,  5.9  feet,  4.4  feet,  respectively.  No  changes  are  known 
to  have  taken  place  since. 

The  estimated  cost  of  the  existing  project  is  $254,562,  of  which 
$210,233.45  had  been  expended  June  30, 1889. 

For  more  detailed  information  concerning  the  history  of  the  dikes 
reference  is  made  to  the  annual  report  on  this  improvement  for  1889. 
These  dikes  are  in  fair  condition,  and  have  proved  quite  beneficial  in 
maintaining  the  channel  of  the  Lower  North  Branch,  or  Navesink. 

The  Shrewsbury  Biver  is  a  wide  and  shallow  estuary,  and  was  almost 
undoubtedly,  at  a  time  prior  to  the  present  subsidence  of  the  coast-line, 
a  comparatively  deep  valley,  which  has  been  filled  from  the  sea,  and  has 
subsequently  become  shallow  by  deposits  of  material  washed  from  the 
light  sandy  soil  of  the  neighboring  slopes.  At  present  its  bed  consists 
of  a  fine  loose  sand,  which  is  shifted,  in  considerable  quantity,  by  each 
incoming  and  outgoing  tide,  and  is  in  almost  continual  motion.  The 
problems  connected  with  the  improvement  of  the  river  have  therefore 
been  somewhat  diflicult  of  solution,  and  nowhere  is  this  difiicnity  more 
pronounced  than  at  the  Cross-over  Channel,  near  Upper  Bocky  Point. 

The  Crossover  is  a  flood  channel  and  has  been  dredged  a  number  of 
times,  but  as  it  has  always  deteriorated,  I  think  it  is  saife  to  say  that  it 
is  impossible  to  maintain  it  under  the  present  conditions.  The  ebb, 
which  is  a  stronger  and  more  important  current  than  the  flood,  does 
not  go  through  this  channel,  but  sweeps  across  it  and  hugs.the  north 
shore,  forming  a  deep  channel,  which  is,  however,  choked  at  its  lower 
end  by  an  extensive  flat,  caused  by  the  interference  of  the  last  of  the 
ebb  and  the  currents  flowing  in  the  South  Branch,  which  are  not  synch- 
ronous with  those  of  the  North  Branch. 

In  the  project  of  July  13, 1887,  a  dike  (M)  was  proposed,  which  was 
to  be  placed  in  the  middle  of  the  river  at  the  western  end  of  the  shoal, 
separating  the  North  (ebb)  Channel  and  the  South  (flood)  Channel,  for 
the  purpose  of  preventing  the  westward  extension  of  the  sboal.  It  will 
take  but  little  study  to  show  that  the  position  of  this  dike  (marked  M 
on  the  map)  is  somewhat  open  to  criticism,  in  that  it  still  allows  the  ebb 
current  to  follow  the  north  shore,  and  I  have  proposed  as  a  substitute 
a  spur-dike,  shown  in  the  accompanying  map,*  which  is  to  extend  for  a 
distance  of  al)out350  feet  in  the  direction  indicated,  the  object  being  to 
deflect  a  portion  of  the  deep  ebb  current  into  the  Cross-over. 

As  the  effects  of  a  spur-dike  in  a  tidal  estuary  are  always  more  or 
less  problematic,  it  was  recommended  that  this  dike  be  of  a  temporary 
nature — of  piles  driven  as  close  together  as  possible,  breaking  joints, 
cut  ofl'  at  or  a  little  below  mean  low  water  and  bound  together  with  wire 
rope  or  otherwise  secured.  In  case  the  position  of  the  dike  prove 
faulty  the  pipes  to  be  drawn  and  disposed  of,  or  on  the  other  hand,  if 
found  by  subsequent  surveys  to  be  of  marked  benefit,  the  temporary 
dike  to  be  re-inforced  by  another  similar  row  placed  12  feet  behind  it, 
the  two  bound  together  by  heavy  cross-timbers  and  the  interval  filled 

• 

*  The  cross-over  channel  is  shown  in  this  map  as  it  existed  at  the  close  of  the  dredg- 
ing operations  of  the  past  season.  On  going  through  this  channel  at  low  tide  on 
June  18,  1^90.  itf  the  Sea  Bird  (drawing  about  4^  feet)  we  grounded  lightly  toward 
the. lower  end,  showing  that  it  has  beoonie  much  more  shaUow  in  s\)ite  qC  Ua^jak^  V^l 
side- wheel  steamers. 
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with  Stone,  the  exterDal  sides  being  heavily  riprapped  at  the  same  tim^ 
This  modification  of  the  project  was  approved  Jane  16,  1890,  and  open 
the  appropriation  of  additional  fands  the  dike  will  be  b^gim  without 
delay. 

The  channels  are  at  present  fairly  good,  the  depths  being  about  the 
same  as  those  given  in  the  last  report;  daring  the  sammer  months  thev 
are  maintained,  in  a  navigable  condition,  by  the  passing'  steam-boata, 
bat  it  is  impossible  to  predict  the  position  or  extent  of  the  bars  wiiicb 
invariably  form  daring  the  winter  months. 

The  United  States  plant  wa^i  employed  on  this  improTement  donog 
the  mouth  of  Jaly  and  antil  the  17th  day  of  Aagast,  18S9,  when,  tht 
money  being  exhausted,  the  plant  was  removed  to  the  Baritan  Birer. 
The  total  number  of  cubic  yards  removed  during  the  time  above  meo- 
tioued  was  12,215,*  at  an  average  cost  of  19.7  cents  per  cabic  yard. 
The  detailed  statement  of  this  work  is  included  in  the  table  given  nnder 
the  improvement  of  the  Baritan  Biver. 

Whatever  appropriation  maf  be  made  by  the  next  Gongress  will  be 
expended  in  completing  the  dikes  and  dredging  the  shoals.  The  most 
economical  results,  in  the  prosecution  of  the  work,  can  be  obtained  if 
the  full  amount  required  to  complete  the  project  be  appropriated  at 
once. 

In  addition  to  the  steamers  which  regularly  ase  the  river  a  laz^ 
number  of  small  sailing  vessels  are  engaged  in  the  shipment  of  ooal, 
lumber,  sand,  fish,  and  oysters. 

The  expenditures  during  the  past  fiscal  year  amoanted  to  $4,059.43, 
as  follows : 

Coot  of  dredging  by  United  States  dredging  plant |3,SS4.(V 

Cost  of  inspection 344.39 

CoHt  of  examination  of  shoals  dredged I3S3.09 

Cost  of  administration 137. 9& 

Total - 4,050.43 

The  amount  necessary  to  complete  the  existing  project  is  #40,063. 

This  river  is  in  the  collection  district  of  Perth  Amboy,  which  is  the  neueai  porl  of 
eufry;  nearest  light-honse,  Kavesink  Light;  and  nearest  fort,  fort  aft  Sandy  Hook, 
New  Jersey. 

Amount  of  revenue  collected  at  the  port  of  Perth  Amboy  daring  the  fiscal  jfv 
ending  June  30,  1890,  $35,266.76. 

Original  estimate  (revised  1887) 1854,562.00 

Amount  appropriated 214,501100 

Amount  expended 214,882.® 

Money  statement 

Julyl,  1889,  amount  available , $3,267.© 

July  1,  1890,  amount  expended  dnring  fiscal  year,  exolnsiTe  of  liabilities 
outstanding  July  1, 18d9 3,060.71 

July  1,  1890,  balance  available 207.12 

Amount  appropriated  by  act  of  September  19,  1890 10,000.00 

Amount  available  for  fiscal  year  ending  JnneSO,  1891 10,207.1* 


*The  total  number  of  yards  removed  by  the  United  States  dredging  plfto^  ^t\ 
Shrewsbury  was  24,160,  at.  an  ayerage  cost  of  18.5  cents  per  cnbio  yard.  The  msi*"** 
jras  not  rehandled  and  conaVatAii  ol  l^xx^'NMiVi^  «iMi^^ 
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COMMERCIAL  STATISTICS. 


863 


The  folIowiDg  statiBticB  relative  to  oommeroe  of  Shrewsbury  Riyer,  New  Jersey, 
during  the  year  1889,  were  kindly  furnisbed  by  Capt.  James  S.  Throckmorton,  Red 
Bank,  N.  J. : 


AitJclee. 


Kertilisera 

Coal 

Oysters  aod  fish 

Produce 

Miscellanoooft . . 

ToUl 


Amount 


Ibnt. 

50.000 

70,000 

5.000 

150.000 

251,000 


620,000 


Valoe. 


$350,000 

240,000 

505.000 

1, 400, 000 

2,015,000 


4,510,000 


YeMals. 


Steam  . 
Sail  ... 
Barges. 
Rafts  . 


Na 


10 
20 
10 
10 


60 


Average 
draught. 


Feet 


8 
8 
1 


Average 
tonoage. 


360 
26 
26 
60 


It  is  estimated  that  the  commerce  has  increased  about  2,350  tons  over  that  reported 
in  1887. 


F  12. 


IMPROVEMENT  OF  KEYPORT  HARBOR,  NEW  JERSEY.       . 

Keyport  Harbor  was  originally  accessible  at  low  water  only  to  vessels 
drawing  lees  than  4  feet.  Before  its  improvement  was  andertakeu  by 
the  United  States  a  6-foot  channel  had  been  dredged  at  private  expense, 
which  had  shoaled  in  1872  to  5^  feet,  and  in  1882  to  5  feet,  the  range  ot 
the  tide  being  4.7  feet.  A  large  commerce  was  carried  on^  however,  valued 
at  $2,932,000. 

The  project  for  the  improvement  was  adopted  in  1873,  and  provided 
for  dredging  a  channel  4,700  feet  long,  8  feet  deep  at  mean  low  water, 
and  200  feet  wide  firom  the  steam-boat  dock  to  the  8-foot  contour  in 
Baritan  Bay,  at  an  estimated  cost  of  $30,475. 

The  amount  expended  under  this  project  to  June  30, 1889,  was  $30,- 
333.72,  with  which  a  channel  had  been  dredged  from  the  8-foot  curve  in 
Baritan  Bay  to  Keyport  Wharf,  a  distance  of  5,000  feet,  with  a  width 
of  200  feet  for  the  first  4,200  feet,  and  160  feet  for  the  remainder. 

The  commerce  of  the  harbor  had  incresised  greatly,  being  estimated 
at  $5,000,000,  besides  150,000  passengers  carri^  annually. 

There  has  been  no  appropriation  for  this  work  since  1882,  and  the 
expenditures  for  the  last  fiscal  year  amounted  to  $141.28  for  ofiSce  ex- 
penses. 

The  dredged  channel  is  stated  to  have  shoaled  in  places  to  about  6 
feet  mean  low  water,  but  it  is  reported  that  the  commerce  as  yet  shows 
no  falling  ofi*. 

If  it  is  the  intention  of  Congress  to  complete  this  improvement,  the 
balance  of  the  estimate,  $10,000,  can  be  expended  profitsibly  as  regards 
the  efficient  prosecution  of  the  work  during  the  fiscal  year  ending  June 
30,  1892,  and  would  be  applied  to  dredging  the  channel  to  the  dimen- 
sions required  by  the  project, which  would  add  materially  to  existing 
facilities. 

The  estimated  amount  required  for  the  completion  of  the  improve- 
ment is  $10,000. 

This  work  is  in  the  ooUection  district  of  Perth  Amhoy,N.  J.,  which  is  the  nearest 
port  of  entr^.  Nearest  light-house,  Qreat  Beds  Light,  in  Raritan  Bay ;  nearest  fof  l| 
fort  at  Sana^  Hook,  New  Jeise^. 
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Amount  of  revenae  collected  at  the  port  of  Perth  Amboy  daring  the  fisoal  jearoi- 
ing  Jane  30,  1889,  $35,266.76. 

Original  e«tim»te  (1873) $»,«? 

Revised  estimate  (1884) 46,1; 

Amount  appropriated ^... 90,41 

Amonnt  expended 30,€ 

Money  statement' 

July  1,  1880,  amount  available ? |71. 

July  1,  1890,  amount  expended  dnring  fiseal  year,  exclasWe  of  liabilities 
outstanding  July  1,  1889 7L 

(Amount  (estimated)  rennired  for  completion  of  existing  project 1O,000l 
Amonntthatcan  be  profitably  expended  infiscal  yearending  JnneSO,  1692   10,<nO, 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acto  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


The  following  statistics  relative  to  commerce  of  Key^rt  Harbor,  New  Jersey,  di 
ing  the  year  1889,  were  compiled  from  statements  famished  by  partiee  making  ih 
meats  over  this  water-way  : 


Articles. 


BaildiDg  mateii*! 

PrcNloce 

Coal 

Manure 

MiaceUaoeoos  ... 

ToUl 


Amount. 


Tont. 
^500 
54,775 
1,000 
2(),  OUO 
36,867 


169, 142 


Value. 


$175. 000 

1, 969. 375 

5,000 

40,000 

2, 830,  700 


5,020,975 


VeMSlB. 


Steam. 
Sail  .... 
Bargea 
Rafts.. 


No. 


13 

70 

«2 

2 


146 


Averaca 
diAnght 


FeeL 


6 
5 


Av«ci 


The  estimated  increase  in  tona  over  that  reported  in  1889  is  aboat  l,000i 
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IMPROVEMENT  OF  DELAWARE  AND  SCHUYLKILL  RIVERS.  AND  OF  RIV- 
ERS IN  NEW  JER.-iEY— HARBOR  IMPROVEMENfii  IN  DELAWARE  RIVER 
AND  BAY- CONSI  RUCTION  QF  PIER  AT  LEWES-DELAWARE  BREAK- 
WATER. 


BEPORT  OF  MAJOR  C.  W.  RAYMOND,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARaE,  FOR  THE  FISCAL  TEAR  ENiUNO  JUNE  30,  1890,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Delaware    River,    Peunsylvania  and 

New  Jersey. 

2.  Harbor  between  Philadelphia,  Penn- 

Hylvaniai  and  Camden,  New  Jersey. 

3.  Schaylkill  River,  Pennsylvania. 

4.  Ic6-harbor  at  Marcus  Hook,  Pennsyl- 

vania. 

5.  Ice-harbor  at  the  head  of  Delaware 

Bay,  Delaware. 


6.  Construction  of  iron  pterin  Delaware 

Bay,  near  Lewes,  Delaware. 

7.  Harborat  Delaware  Breakwater,  Del- 

aware. 

8.  Mantua  Creek,  New  Jersey. 

9.  Removal  of  wrecks    froni  Delaware 

Bay  and  River. 
10.  Hemovinjjr  sunken  vessels  or  craft  ob- 
structing or  endangering  navigation. 


EXAMINATION  AND  SURVEY. 


11.  Alloway  Creek,  New  Jersey. 


United  States  Enghneer  Ofjfice, 

Fhiladelphiaj  Pa,^  July  0,  1890. 

General:  I  have  the  honor  to  transmit  herewith  theanmial  reports 
for  the  works  of  river  aiul  harbor  inaproveineiit  in  my  charge  for  the 
fiscal  year  ending  June  30,  1890. 

I  relieved  Lieut.  Col.  Henry  M.  Robert,  Corps  of  Engineers,  of  the 
charge  of  these  works  on  February  13,  1890,  in  accordance  with  Special 
Orders  No.  27,  Headquarters  of  the  Army,  Adjutant-General's  Office, 
February  1,  1890. 

Very  respectfully,  your  obedient  servant, 

C.  W.  Raymond, 
Major  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineersj  U,  8.  A. 


t 

I 


866        REPOUT   OF   THE   CHIEF   OF   ENGINEERS,   U.  8.  ARMY. 

G  I. 

IMPROVEMENT  OF  DELAWARE  RIVER,  PENNSYLVANIA  AND  NEW  JERSEY. 

The  river  aud  harbor  «ct  of  August  11, 1888,  coutained  an  appnipri 
ation  of  $250,000  for  improving  Delaware- Kiver,  Pennsylvania  and 
ITew  Jersey,  of  which  $10,000  was  to  be  expended  upon  the  river  aiMj 
its  tidal  tributaries  between  Cooper's  Creek  and  Trenton,  N.  J. 

At  the  beginning  of  the  fiscal  year  a  balanceof  $183,122.20,  exclusive 
of  outstanding  liabilities,  but  inclusive  of  amount  covered  by  existing 
contracts,  was  available  from  the  appropriation  of  August  5, 188(i. 

The  expenditures  made  during  the  past  fiscal  year  have  been  iu  fur- 
therance of  the  approved  project  based  upon  the  recommendations  of 
the  Board  of  Engineers  of  1884,  for  "the  permanent  improveiueiit  of 
Delaware  River  and  Bay,"  and  have  been  applied  toward  the  following 
operations: 

1.  A  study  of  the  data  previously  obtained  from  tidal  and  current 
observations  made  at  points  between  the  upper  end  of  Petty's  Islam! 
and  Delaware  Bay  to  determine  the  duration,  direction,  and  velocity 
of  the  flood  and  ebb  tides. 

2.  Examinations  at  Five  Mile  Bar,  Port  Richmond,  Smith's  Island 
Bar,  Greenwich  Shoal,  Miflflin  Bar,  Schooner  Ledge,  and  Bulkhead 
Shoal  to  determine  the  extent  of  works  to  be  projected  for  their  im- 
provement or  the  action  of  works  already  in  progress. 

3.  Improvement  of  the  channel  across  Kinkora  Bar. 

4.  Extension  of  dike  between  Fisher's  Point  and  Petty's  Island  for 
the  improvement  of  Five  Mile  Bar. 

5.  Extension  of  the  main  ship-channel  near  Port  Richmond  by  dredg- 
ing. 

(».  Rock  removal  from  the  main  ship-channel  near  the  foot  of  Otis 
street  in  the  city  of  Philadelphia. 

7.  Improvement  of  Bulkhead  Bar. 

8.  Extension  of  dike  below  the  lower  end  of  Reedy  Island  for  the  im- 
provement of  Dan  Baker  Shoal. 

These  operations  will  be  treated  iu  the  above  order,  except  that  ex- 
aminations where  works  are  in  progress  will  be  considered  in  connection 
Avith  those  improvements. 

The  general  i)roject  for  the  improvement  of  the  Delaware  River  be- 
low Piiiladelphia  contemplates  the  formation  of  a  continuous  channel 
GOO  feet  wide  and  20  feet  deep  at  mean  low  water.  As  the  result  of 
works  already  executed,  there  now  exists  from  Philadelphia  to  Bulk- 
head Shoal,  a  distance  of  36  miles,  a  channel  from  200  to  300  feet  vfide 
and  from  24  to  26  feet  deep  at  mean  low  water.  From  Bulkhead  Shoal 
to  deep  water  at  the  head  of  the  bay,  a  distance  of  about  20  miles,  the 
(channel  is  obstructed  at  three  points.  Bulkhead,  Dan  Baker,  and  Bom- 
bay Uook  Shoals,  where  there  are  areas  carrying  from  20  to  21  feet  at 
mean  low  water. 

Vessels  of  large  draught  must  pass  all  these  shoals  at  a  high  stage  of 
the  tide.  In  descending  the  river  they  can  not  now  do  this  in  a  sin^l^ 
tide,  ibr  if  they  pa^s  Bulkhead  Shoal  at  high  water  they  will  reach 
Bombay  Hook,  at  the  other  end  of  the  encumberexl  reach,  when  the 
water  has  fallen  about  3  feet.  In  ascending  the  river  this  difficulty  is  not 
so  serious,  for  the  vessels  travel  in  the  direction  of  the  rising  tide.  It  ^^ 
evident,  however,  that  no  gain  in  time  would  result  from  the  im- 
provement of  an  intermediate  point  such  as  Dan  Baker  Shoal,  while 
the  extent  and  PO^t^  ^?  ^-^^  ^otV^^  vvti^W^  xvkxr^  wo/eJ^arv  for  their  e^^* 


APPENDIX  0 — REPORT  OF  MAJOR  RAYMOND.       867 

Gutiou  are  much  greater  than  is  rtquircd  for  the  improvement  at  Bulk- 
head Shoal.  For  these  reasons  it  appears  to  be  for  the  best  interest 
of  commerce  to  next  undertake  the  improvement  of  Bulkhead  Shoal. 

1.  STUDY  OP  TIDAL  AND  CURRENT  DATA. 

The  investigations  based  upon  the  tidal  and  current  data,  referred  to 
in  the  last  Annual  Keport,  have  been  continued. 

2.  EXAMINATIONS  OP  THE  RIVER  AT  VARIOUS-  LOCALITIES. 

SmiWs  Island  Bar  and  8hoal, — An  examination  of  the  channel  be- 
tween the  revetments  across  the  lower  end  of  Smith's  Island  Bar  shows 
that  there  has  been  a  slight  improvement  in  the  widths  and  depths  over 
those  existing  a  year  ago.  The  channel  at  its  narrowest  part  now  car- 
ries a  depth  of  6  feet  at  low  water  for  a  width  of  125  feet,  and  a  depth 
of  8  feet  for  a  width  of  60  feet;  along  the  center  line  of  these  widths  a 
minimum  depth  of  10  feet  exists.  Nothing  has  been  expended  upon 
this  work  since  August,  1887. 

An  examination  of  the  shoal  extending  above  Smith's  Island  shows 
that  between  November,  1887,  and  December,  1889,  the  6, 12, 18,  and 
24  foot  curves  of  that  part  of  the  shoal  lying  between  the  prolongation 
of  Arch  and  Callowhill  streets  has  moved  from  50  to  150  feet  further 
away  from  the  Philadelphia  front  and  towards  the  Camden  shore.  A 
similar  shifting  of  the  shoal  had  been  detected  previous  to  1887.  Its 
later  movement  is  to  be  accounted  for  by  the  action  of  the  Fisher's 
Point  Dike,  whereby  an  increased  ebb  current  is  thrown  into  the  Penn- 
sylvania channel,  thereby  increasing  the  intensity  ami  action  of  this 
current  against  the  westerly  side  of  Smith's  Island  Shoal.  The  slightly 
improved  condition  of  the  channel  across  the  lower  end  of  tlie  bar, 
wliich  has  been  previously  descrilied,  is  probably  due  to  the  same  ciiuse. 

From  these  indications  \t  seems  fair  to  assume  that  with  the  removal 
of  the  lower  part  of  Potty's  Island,  as  proposed  in  the  project  for  the 
improvement  of  Philadelphia  Harbor,  the  erosive  action  of  the  ebb  cur- 
rents upon  Smith's  Island  Shoal  will  be  still  further  intensified. 

Greenwich  Shoal, — This  shoal  is  situated  about  3  miles  below  the  foot 
of  Market  street,  Philadelphia,  and  nearly  opposite  Gloucester,  N.  J. 
The  examination  was  induced  by  the  statements  of  pilots  and  others, 
that  obstructions  existed  in  the  main  ship-channel  passing  to  the  west 
of  the  shoal. 

It  is  found  that  the  main  shoal  and  adjacent  channels  remain  un- 
changed except  at  one  i)oint  in  the  west  channel  about  600  feet  below 
the  coal  wharves,  where  a  small  shoal  area,  with  a  least  depth  of  23  feet 
at  mean  low  water,  projects  into  the  main  ship-channel  so  as  to  reduce 
its  width  to  about  250  feet.  This  shoal,  besides  being  an  obstruction  to 
navigation,  interferes  with  access  to  important  coal  wharves. 

Mifflin  Bar. — The  examinations  made  at  this  locality  were  to  deter- 
mine the  action  of  the  dike  built  for  the  improvement  of  this  bar.  The 
dike  is  about  7,200  feet  in  length,  extending  from  the  Pennsylvania 
shore  at  Hog  Island  to  Maiden  Island.  It  consists  of  a  random  stone 
enrockment  upon  a  brush  mattress  foundation.  The  object  of  the  dike  is 
the  improvement  of  the  main  ship-channel  over  Mifflin  Bar  by  the  con- 
centration of  the  tidal  currents  thereon.  The  dike  was  commenced  in 
1885,  and  completed  to  the  height  of  mean  low  water  in  September, 
1888.    Since  that  date  no  additions  have  been  made  to  the  work. 

Frequent  examinations  were  made  during  the  progress  of  tlve*  ^\\Lfe^ 
but  they  failed  to  indicate  any  effect  upon  tlie  bax  xxuXXVm  ^'^\fc\s^i^st.^ 


868        REPORT   OF   THE   CHIEF   OF   ENGINEERS,   U.  S.  ARMY. 

1888,  when  it  became  evideut  that  a  small  increase  in  the  depth  of 
water  ou  ttie  crest  of  the  bar  had  occurred. 

To  test  the  capacity  of  the  dike  to  maintain  an  increased  depth  od 
the  bar  a  channel  about  250  feet  wide,  with  a  least  depth  of  26  feet  oo 
its  sides  and  28  feet  in  the  middle,  was  dred^e<l  a<;ross  the  bar  dariDg 
the  months  of  October  and  November,  1888.  A  survey  of  the  dredgwi 
channel  was  made  in  December,  1888,  three  weeks  after  the  completion 
of  the  dredging,  andreexaminationmadcin  May,  1889,  December,  1SS9, 
and  May,  1890.  From  a  comparison  of  tht*se  surveys  the  following  re- 
sults are  obtained :  The  mean  of  all  depths  found  in  the  dredj::ed  cfaaii* 
uel  250  feet  wide  and  4,000  feet  long  were  as  follows :  In  December, 
1888,27.5  feet;  in  May,  1889,  27.2  feet;  iu December,  1889,  20.3  f^; 
and  in  May,  18li0,  25.0  feet  at  mean  low  water. 

The  most  marked  eftect  of  the  dike  is  a  general  increase  in  depths, 
due  to  ebb-tide  action,  of  from  1  to  3  feet  over  an  area  abont  1,200  feet 
wide  and  8,000  feet  long  adjacent  to  and  parallel  with  the  dike.  Since 
the  main  ship-channel  does  not  fall  within  this  area  it  is  evident  that 
this  increase  in  depth  and  consequent  increase  in  cross-section  of  the 
river  outside  of  the  main  ship-chanuel  is  unfavorable  to  the  channel 
across  the  bar,  for  as  shown  by  comparative  examinations  this  deepen- 
ing in  the  viciuity  of  the  dike  is  accompanied  by  a  loss  of  chauuel 
depths. 

At  the  close  of  the  last  fiscal  year  the  channel  across  the  bar  carried 
a  depth  of  24  feet  for  a  width  of  250  feet  and  a  depth  of  20  feet  at  mean 
low  water  for  a  width  of  150  feet.  At  the  present  time  the  same  widths 
and  channel  depths  exist,  although  the  mean  depths  over  the  whole 
area  have  decreased. 

It  is  quite  certain  that  a  channel  GOO  ieet  wide  and  26  feet  deep,  as 
contemplated  in  the  general  project,  can  not  be  maintained  by  tbedike 
with  its  present  dimensions.  Ultimately  the  upper  half  of  the  dike 
should  be  raised  to  2  feet  above  high  water,  jis  has  been  done  with  the 
Fisher's  Point  Dike.  But  it  is  probable  that  the  dike  as  at  presenfccon- 
structed  will  maintain  enough  water  in  this  channel  for  practical  par- 
poses  until  other  points  below  Mifflin  l>ar,  which  are  more  marked  ob — 
structions  tonavigation,  have  been  imj)roved.  In  the  mean  time,throug' 
the  aid  of  frequentexaminatious,  trustworthy  conclusions  can  be  reach 
as  to  the  ultimate  action  of  the  dike  and  the  extent  to  which  such  actio 
may  require  to  be  increased.  Maiden  Island,  upon  which  the  lower  en 
of  the  dike  abuts,  begins  to.  indicate  the  increased  iicnon  of  tbeeb' 
which  is  thrown  against  its  upper  end,  by  the  cutting  away  ofitsfeho! 
lines.  Should  this  continue,  it  may  be  necessary  to  protect  the  up 
end  of  the  island  by  revetment. 

Schooner  Ledge, — A  survey  of  about  6  miles  of  the  river  has  heen  i 
progress  at  and  below  Schooner  Ledge  for  the  purpose  of  determinin 
whether  the  improvement  of  the  main  ship-channel  passing  the  ledg 
can  be  accomplished  on  a  line  involving  the  removal  of  less  rock  th^ 
hitherto  proposed.    The  results  obtained  indicate  a  high  probahilit— 
that  by  a  re-adjustment  of  the  range  lines  a  channel  600  feet  wide  » 
26  feet  deep  at  mean  low  water  can  be  obtained  in  this  part  of  the  riv 
at  a  cost  much  less  than  previouisly  estimated.    To  establish  the 
rectness  of  this  inference  additional  work  is  yet  required  in  the  way  ^ 
borings  and  sweeping  the  bottom  for  the  detection  of  isolated  points 
rock. 

.The  examinations  made  at  Five  Mile  Bar,  Port  Richmond,  and  Bi^^ 
head  Bar  will  be  considered  in  connectjoti  witU  these  locaUties  un 
constructive  operaliou. 
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3.   HVIPEOVEMENT   OF   KINKORA  BAR, 

• 

This  locality  is  situated  about  25  uiiles  above  the  foot  of  Market  street, 
ii^liiladelphia.  la  its  improved  condition  Kinkora  Bar  carries  a  ruling 
[leptb  of  7J  feet  at  mean  low  water,  and  forms  the  only  obstruction  to 
a.  12  foot  low-waier  channel  as  frir  up  river  as  Whitehill. 

Under  date  of  February  13,  1800,  Lieut.  Col.  Uenry  M,  Robert,  then 
ill  charge  of  this  district)  submitted  to  the  Chief  of  Engineers  a  project 
for  the  improvement  of  this  locality.  The  project  was  approved  Feb- 
ruary 2Sj  1890,  and  proposed  the  formation  of.a  12-foot  low- water  chan- 
nel across  the  bar  by  the  aid  of  a  dike,  partly  closing  the  slough  south  of 
Newbold's  Island,  supplemented  by  dredging  on  the  line  of  the  proposed 
ctiannel. 

The  dike  was  to  consist  of  an  earthen  embankment  about  200  feet  in 
length,  faced  with  stone,  and  extending  from  high  to  low  water  mark ; 
from  thence  a  pile  and  stone  dike  GOO  feet  in  length,  extending  to  within 
about  100  feet  of  the  wharf  upon  the  southern  side  of  the  slough ;  the 
tho  dikes  to  be  raised  to  about  2  feet  above  mean  high  water. 

The  amount  available  for  this  wiis  about  $16,000,  derived  from  the 
appropriations  of  1886-1888. 

Under  date  of  April  24, 1890,  a  contract  was  entered  into  with  Will- 
iam T.  Gaynor  for  the  construction  of  (JOO  linear  feet  of  pile  and  stone 
dike.  At  the  close  of  the  fiscal  year  COO  linear  feet  of  the  dike  was  in 
process  of  construction. 

During  the  present  season  it  is  ]>roposed,  in  addition  to  the  600  feet  of 
pile  and  stone  dike,  to  construct  the  200  linear  feet  of  eartheru  embank- 
ment, faced  with  stone,  and  to  dredge  a  channel  across  the  bar  100  feet 
wide  and  12  feet  deep  at  mean  low  water. 

With  this  improvement  of  Kinkora  Bar  accomplished,  it  is  not  con- 
sidered that  the  present  requirements  of  commerce  wdl  justify  further 
iraprovement  of  that  part  of  the  river  lying  above  Philadelphia. 

4.  DIKE  BETWEEN  FISHEE'S  POINT  AND  PETTY'S  ISLAND  (FIVE  MtLB 

BAR). 

At  the  end  of  June,  1889,  a  dike  had  been  built  from  Fisher's  Point 
towards  Petty's  Island  for  a  distance  of  3,000  feet,  and  to  the  height  of 
mean  low  water,  together  with  500  leet  additional  of  mattress-sill.  The 
object  of  this  dike  was  the  improvement  of  the  channel  across  Five  Mile 
Bar,  as  proposed  in  tho  project  of  the  Board  of  Engineers  of  1884,  and 
the  above  amount  of  dike  extension  was  covered  by  the  estimates  of 
the  Board.  . 

After  the  completion  of  the  dike  to  the  above  length  frequent  exam- 
inations and  local  surveys  were  made  of  Five  Mile  Bar,  to  determine  the 
extent  of  the  dike's  action  toward  tlie  improvement  of  the  bar.  From 
these  comparative  examinations  the  following  conclusions  were  reached : 
(1)  The  effect  of  the  dike  had  been  to  lower  the  crest  of  the  bar  about 
4  feet  throughout  a  distance  of  about  2,000  feet.  (2)  The  maximum 
effect  of  the  dike  was  reached  in  188G  or  1887,  after  which  time  no  ap- 
preciable change  of  depth  had  taken  place  on  the  bar  crest.  (3)  The 
best  channel  across  the  baron  June 30,  1889,  was  about  8  feet  at  mean 
low  water  for  a  width  of  about  200  ieefc. 

With  the  lapse  of  time,  and  in  the  light  of  still  further  examinations 
of  the  action  of  the  dike  .is  completed  in  1886,  it  became  a  settled  con- 
viction that  a  suflScient  channel  across  the  bar  could  not  be  obtained 
without  largely  increasing  the  tidal  flow  over  l\\e  \>«kX^vsA\^  >^'^^  ^^5«v%i 
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could  only  bo  accomplislieri  by  diverting  from  the  New  Jersey  chaDsel 
back  ot*  Petty'8  island  a  still  liirger  volume  of  the  tide  and  cooceotiat- 
iug  it^poti  Five  Mile  Bar. 

In  September,  1888,  it  was  decided  to  raise  the  entire  3,500  linear  feet 
of  dike  to  a  height  of  8  feet  above  mean  low  water,  and  to  still  further 
increase  its  action  by  extending  the  dike  at  this  heig:ht  for  an  additioDil 
distance  of  i  ,000  feet. 

Under  date  of  October  23,  188S,  a  contract  was  entered  into  viih 
John  A.  Bouker  for  the  work  required  upon  the  3,500  linear  feet  of  stone 
dike,  and  on  October  28, 1888,  and  March  14, 1889,  contracts  were  made 
with  Messrs.  Davis  and  Irvin  for  the  construction  of  1,000  linear  feet 
of  pile  and  stone  dike.  Work  was  in  progress  upon  these  contracts  dar- 
ing tlie  fiscal  year  ending  June  30,  1889. 

During  the  past  fiscal  year,  nnder  the  contract  with  John  A.  Booker, 
10,773  cubic  yards  of  stone  were  placed  in  the  3,500  linear  feet  of  dike 
covered  by  his  contract,  thereby  completing  his  contract  on  Apn'1 16, 
1890,  by  the  aggregate  placing  of  16,914  cubic  yards  of  stone.  Under 
the  two  contnvcts  with  Messrs.  Davis  and  Irvin  1,000  linear  feet  of  pile 
and  stone  dike  were  completed. 

Under  the  several  contracts  which  have  been  made  for  the  exteosioD 
and  elevation  of  the  dike  since  its  commencement  in  1885  tbere  has 
been  expended  $83,282.43.  About  142,000  cubic  yards  of  gravel  and 
bowhlers  dredged  from  the  Main  Ship-Obannel  iit  Port  Richmond  dar- 
ing 1888  and  1880  was  utilized  as  a  backing  to  the  stone-dike  and  partly 
as  filling  for  the  pile  and  stone  dike,  and  1,178  yards  of  rock  in  place, 
removed  Irom  the  channel  near  the  foot  .of  Otis  street,  was  used  as  fill- 
ing for  the  pile  and  stone  dike. 

An  examination  of  Five  Mile  Bar,  made  at  the  close  of  the  fiscal  year, 
shows  that  a  channel  IH  feet  deep  at  mean  low  water  exists  across 
the  bar  for  a  width  of  about  500  feet.  This  increase  in  depth  of  from  8 
feet  in  1889  to  11 J  feet  in  1890  has  followed  directly  from  the  additional 
length  and  height  given  to  the  dike  between  these  dates. 

With  this  channel  depth  of  11^  feet  over  Five  Mile  Bar  it  maybe 
ex)U8idered  that  the  project  of  the  Board  of  Engineers  of  1884  for  the 
improvement  of  this  locality  has  been  realized.  The  action  of  the  dike 
in  producing  a  concentration  of  both  the  flood  and  ebb  currents  in  the 
Pennsylvania  channel  is  very  marked;  with  the  former  its  action  is 
seen  in  the  increased  force  of  the  current  upon  the  bar  at  the  |K)iutof 
greatest  deepening,  in  the  up-river  movement  of  the  deep-water  chan- 
nel north  of  the  bar,  and  in  rolling  the  upper  end  of  the  bar  to  the 
south ;  with  the  ebb  current  the  action  of  the  dike  is  manifested  by  the 
prolongation  of  the  deep-water  channel  adjacent  to  the  dike,  in  the 
increased  velocity  of  the  current  across  the  bar  at  the  point  of  the 
greatest  deepening,  and  in  the  rolling  to  the  eastward  of  the  up|>erend 
of  Smith's  Island  Shoal,  which  is  4  miles  below  the  dike. 

The  action  of  the  dike  upon  the  flood  and  ebb  tide  is  illustrated  by 
the  results  of  a  series  of  simultaneous  observations  made  ai>on  staff 
gauges  placed  on  opposite  sides  of  the  dike  at  a  point  about  1,000  feet 
from  the  shore  end  of  the  dike.  During  the  last  three-fourths  of  the 
flood  tide  the  gauge  upon  the  south  side  of  the  dike  read  from  0.25  to 
0.35  of  a  foot  higher  than  the  gauge  upon  the  north  side  of  the  dike; 
while  during  the  last  half  of  the  ebb  tide  the  gauge  upon  the  north  side 
of  the  dike  read  from  0.15  to  0.25  of  a  foot  higher  than  the  gauge  uiion 
the  south  side  of  the  dike. 

The  impounding  of  the  flood  tide  in  the  area  south  of  the  dike  pro- 
duces an  increased  ttoodcws:v<iv\t  through  the  interval  between  the  lower 
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eDcl  of  thedike  and  upper  end  of  Petty«  Island,  whicli,  joining  with  tbe 
flood  tide  passing  np  tlie  PeunsyWania  channel,  results  in  a  marked 
augmentation  of  the  flood-current  velocity  over  tlie  bar.  By  the  re- 
moval of  a  part  of  the  lower  end  of  Petty's  Island,  as  now  contemplated, 
the  increased  width  given  to  the  Pennsylvania  channel  at  that  point  will 
more  freely  admit  flood  tide  and  thereby  reduce  the  present  impounding 
effect  of  the  dike. 

6.  EXTENSION  OP  THE  MAIN    SHIP-CHANNEL    NEAR  PORT  RICHMOND 

The  extension  of  this  channel  has  been  in  progress  since  1879,  and  has 
for  its  object  the  formation  of  a  26foot  low-water  channel  along  the 
Philadelphia  front,  extending  from  the  deep  water  below  Port  Richmond 
to  a  pointabout  midway  between  the  American  Ship-buildingCompany's 
Yard  and  the  Gas  Trust  Wharf,  or  nearly  opposite  the  upper  end  of 
Petty's  Island. 

The  material  removed  by  dredging  in  the  formation  of  this  channel 
consists  of  coarse  gravel,  mixed  with  bowlders,  upon  which  the  currents 
have  but  little  disturbing  effect.  This  characteristic,  while  somewhat 
increasing  the  cost  of  removal  by  dredging,  renders  the  material  very 
stable,  and  advantage  has  been  taken  of  this  fact  since  18S5  by  placing 
the  material  dredged  in  the  Fisher's  Point  Dike  and  Smith's  Islan(l 
Bar  revetment  as  foundation  tilling  and  backing,  instead  of  stone.  In 
this  manner  307,611  cubic  yards  have  been  utilized,  of  which  89,790 
cubic  yards  were  used  during  the  past  fiscal  year. 

Under  date  of  February  9, 1889,  an  agreefnent  was  entered  into  with 
the  American  Dredging  Company  for  the  removal  of  about  120,000  cubic 
yards  of  material,  at  20  cents  per  cubic  yard,  in  the  extension  of  this 
main  ship-channel  at  Port  Richmond.  During  the  fiscal  year  89,790 
cubic  yards  were  removed  and  deposited  as  backing  to  the  Fisher's 
Point  bike.  By  this  work  a  channel  26  feet  deep  and  from  200  to  400 
feet  wide  has  been  extended  to  a  point  about  2,000  feet  above  the  Ele- 
vator Wharf, 

6.  ROCK  REMOVAL  NEAR  THE  FOOT  OP  OTIS  STREET. 

An  examination  of  the  river,  made  in  November,  1888,  developed 
the  existence  of  the  outcrop  of  a  ledge  of  rock  outside  of  the  Port  War- 
den's line  and  near  the  foot  of  Otis  street,  in  the  city  of  Philadelphia. 

The  least  depth  upon  the  rock  at  low  water  was  about  17  feet,  and 
the  area  of  the  ledge  within  its  26- foot  contour  and  outside  of  the  Port 
Warden's  line  was  about  1 ,200  square  yards.  Extensive  improvenients 
to  the  wharf  frontage^  directly  inshore  from  this  ledge  were  already  in 
progress,  which  would  have  been  seriously  impaired  by  tlie  presence  of 
this  rock. 

Under  date  of  December  12, 1888,  a  project  was  submitted  for  the 
removal  of  about  800  square  yards  of  the  ledge  directly  in  front  of  the 
wharves  in  progress  of  construction  to  a  depth  of  28  feet  at  mean  low 
water.  This  involved  the  removal  of  about  1,200  cubic  yards  of  rock 
in  place. 

This  project  was  approved  December  26, 1888,  and  an  agreement  was 
entered  into  under  date  of  January  23, 1889,  with  the  American  Dredg- 
ing Company,  for  the  removal  of  the  rock  and  the  placing  of  it  in  the 
pile-dike  at  Fishei^s  Point  for  $9  per  cubic  yard  in  place. 

During  the  past  fiscal  year  the  work  was  completed  by  the  removal 
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of  1,178.3  cubic  yards  of  rock,  measured  in  place  and  the  placing  of  m*- 
teriiil  as  lilling  in  tlie  pile-dike  at  Fisher's  Point, 

A  part  of  the  ledge,  covering  about  400  square  yards  below  the  area 
from  wliicli  the  rock  was  removed,  lies  directly  in  front  of  Otis  Street 
Wharf,  from  which  ttie  city  of  Philadelphia  has  projected,  for  a  distance 
of  200  feet  into  the  river,  a  water  pipe  which  forms  the  intake  of  the 
Kensington  pumping  station.  Tiiis  pipe  lies  directly  npon  the  snrfaoe 
of  the  rock  and  is  coveretl  with  riprap  stone,  and  any  interference  witJi 
it  at  the  present  time  would  be  a  serious  inconvenience  to  the  city. 

7.  IMPROVEMENT  AT  BULKHEAD  SHOAL. 

This  shoal  is  about  3G  miles  below  Philadelphia,  or  aboat  2  milea 
below  New  Castle,  Del.  In  its  natural  condition  it  carries  from  20  to 
21  feet  at  mean  low  water.  The  channel  has  been  repeatedly  deepened 
by  dredging  since  1885,  but  the  shoal  soon  returns  to  its  original  con- 
dition. 

For  the  reasons  previously  stated,  the  improvement  of  this  shoal  is 
considered  of  immediate  importance.  The  adopted  project  has  heen 
prepared  after  detailed  investigations  made  in  accordance  with  the  rec- 
ommendations of  the  Board  of  Engineers  of  1884,  and  the  progressive 
changes  and  physical  characteristics  of  this  locality  have  been  ascer- 
tained from  comparisons  of  the  recent  survey  of  isSS  with  those  of 
1840-'41,  1861,  1873,  and  1881..  These  comparisons  clearly  develop  the 
evolution  of  the  shoal  and  bar  as  they  now  exist.  The  results  of  the 
investigation  are  briefly  as  follows: 

During  the  interval  of  about  forty-eight  years  covered  by  the  surveys  . 
the  upper  end  of  the  shoal,  which  in  1840  occupied  the  position  of  the 
present  bar,  has  moved  steadily  to  the  westward,  and  it  is  now  abont 
3,000  feet  west  of  its  position  in  1810.  This  change  has  been  accompa- 
nied by  a  corresponding  movement  of  the  entire  shoal,  Uy  a  flexure  of 
its  axis  about  tho  upper  end  of  Pea  Patch  Island.  In  1840  the  West  or 
Delaware  Channel  was  the  main  ship-channel  and  carried  the  best 
water.  With  the  westward  movement  of  the  shoal  since  that  time 
the  eastern  channel  has  been  constantly  improving  and  the  western 
shoaling. 

The  flood-tide  channel  which  lies  along  the  eastern  face  of  Bulkhead 
Shoal  has  followed  its  westward  movement.  The  ebb-tide  channel 
above  the  bar  is  slowly  working  its  way  down  stream  and  more  and 
more  to  the  eastward,  while  the  flood-tide  channel  below  the  bar  is 
tending  more  and  more  to  the  westward.  These  changes  are  constantly 
increasing  the  width  of  the  middle*ground  between  the  two  channels. 
With  the  advance  of  the  ebb-tide  channel  there  has  been,  since  1881, » 
recession  of  2,000  feet  in  the  upper  end  of  the  flood-tide  channel. 

In  the  present  movement  of  the  ends  of  these  channels  there  is^o 
indication  that  they  will  eCFect  a  junction  across  the  bar,  but  rather  tb^^ 
they  will  move  in  paths  still  more  divergent. 

The  locations  of  the  lines  of  greatest  intensity  of  the  flood  and  ebb  cf^  ^* 
rents  are  shown  on  the  accompanying  tracing.  » 

The  bar  being  a  middle  ground  between  the  paths  of  the  ebbar^^, 
flood  tides,  its  improvement  requires  that  these  paths  shall  be  niac^^ 
more  nearly  coincident.  In  the  light  of  the  recent  surveys  andcorrei^^ 
observations,  the  lines  of  approach  to  the  bar  of  the  flood  and  ebb  tid^^ 
seem  too  widely  divergent  for  the  accomplishment  of  the  work  by 
single  construction.  The  flood  tide  must  be  so  controlled  as  toprev^ 
any  further  westward  movem^xit  ot  tV^^  \i\k\)er  end  of  its  channel,  whih 
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the  ebb  must  be  divided  from  its  eastward  raovement  and  concentrated 
upon  the  shoal  areas  of  the  bar.  It  is  believed  that  these  objects  can 
be  best  attained  by  the  coustrnctiou  of  two  dikes  located  as  shown  on 
the  accom])anyin^  sketch. 

The  location  and  extent  of  the  dikes  were  determined  (1)  so  as  to 
deflect  the  currents  on  the  bar  and  aid  the  concentration  in  establishing 
and  maintaining  the  desired  depth,  (2)  so  as  to  check  the  hurtful 
changes  now  in  progress,  and  (3)  so  as  to  connect  the  deep-water 
channels  above  and  below  the  bar  by  a  channel  having  a  direction  con- 
,  venient  for  navigation. 

The  east  dike  starts  from  the  New  Jersey  shore  and  passes  obliquely 
across  the  eastern  ebb  channel,  its  object  being  to  arrest  the  eastward 
iDQvement  of  the  channel  and  concentrate  the  ebb  upon  the  bar.  The 
^est  dike  is  situated  upon  the  opposite  side  of  the  bar,  with  its  upper 
end  curving  to  the  westward.  Its  middle  and  lower  parts  are  intended 
to  train  the  flood  currents  upon  the  bar  and  check  tlie  westward  move- 
ment of  the  flood  channel,  while  its  upjx^r  end  is  designed  to  catch  a 
part  of  the  ebb  current  now  jiassing  down  the  Delaware  channel,  and 
thns  add  to  the  concentration  of  the  ebb  tide  upon  the  bar  produced  by 
the  east  dike. 

It  is  proposed  to  construct  the  east  dike  first,  since  it  is  considered 
most  important  to  check  the  eastward  movement  of  the  ebb  channel  and 
concentrate  the  ebb  currents  on  the  bar.  If  the  west  dike  were  first 
constructed,  the  eastward  movement  of  the  channel  would  doubtless  bo 
increased.  It  is  not  only  the  lack  ot  depth,  but  also  this  eastward 
movement  of  the  channel,  which  renders  navigation  diflicult,  and  no 
improvement  i^eems  possible  until  this  movement  is  checked.  If  the 
movement  was  increased  by  the  construction  of  the  west  dike  before  the 
east  one,  little  or  nothing  would  be  gained  even  with  an  increase  of 
depth.  The  construction  of  the  east  dike  will  check  this  movement, 
and,  so  far  as  it  i>roduces  a  deepening  effect,  will  produce  it  in  the  right 
1o<*.ation.  Considering  the  ebb  current  only,  it  seems  almost  as  if  the 
east  dike  might  do  the  work  alone,  its  tendency  being  not  only  to  scour 
across  the  bar,  but  also  to  shoal  up  the  westward  channel.  But  the  flood 
will  be  deflected  by  the  east  dike,  and  must  be  headed  off*  sooner  or  later. 
The  west  dike  is  to  be  subsequently  constructed,  beginning  at  the 
upper  end.  and  it  is  to  be  extended  down-stream  until  the  desired  re 
suits  are  attained.  Its  length,  which  can  only  be  definitely  determined 
by  experience,  is  assumed  at  G,800  feet.  The  combined  projected  length 
of  the  two  dikes  is  11,000  feet. 

Experience  at  Five-Mile  and  Mifflin  bars  indicate  the  ]>robability  that 
the  dikes  generally  will  have  to  be  brought  to  at  least  the  level  of  high 
water  in  order  to  pioduce  the  desired  results.  At  the  first  named 
locality  the  dike  was  constructed  to  the  level  of  mean  low  water  iu 
1885-'86;  but  in  1889  it  had  to  be  extended  and  raised  about  8  feet  in 
order  to  produce  a  depth  of  12  feet,  over  the  bar.  At  Mifflin  Bar  the 
dike  was  completed  to  mean  low  water  in  1888;  and  the  evidence  of 
recent  surveys  shows  that  it  will  be  necessary  to  raise  it  at  least  to  the 
level  of  mean  high  water  in  order  to  maintain  the  ])rojected  channel. 
It  is' therefore  ])roposed  to  construct  the  dikes  at  Bulkhead  Shoal  to 
the  level  of  high  water. 

Instead  of  the  brush  and  random  stone  dikes  formerly  projected,  pile 
and  stone  dikes  have  been  adopted,  as  shown  in  plan  and  section  on 
the  accompanying  sketch.  This  method  of  construction  has  been  em- 
ployed successfully  in  a  portion  of  the  Fisher's  Point  Dike  for  the  im- 
provement of  Five-Mile  Bar.    It  is  much  chea\>^x  \X\«kW  ^  %\ttv\^  ^ssc^^ 
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brush  structure  of  the  same  height,  the  effects  ot*  scour  are  less  sei 
and  more  easily  remedied,  and  the  stone  is  better  protected  fromdii 
placement  by  ice. 

The  width  of  the  east  dike  is  11  feet  for  a  distance  of  1,400  feet  fr 
the  shore  end,  over  which  the  average  high- water  depth  is  12  feet;  tl 
next  1,*200  feet  will  have  a  width  of  13  feet  in  wat^r  18  feet  deep,  ai 
for  the  remaining  distance  of  1,600  feet,  over  which  the  average  hi^rhj 
water  depth  is  20  feet,  the  width  is  15  feet. 

The  width  of  the  west  dike  for  a  distance  of  2,800  feet  from  its  apper 
end  is  15  feet,  over  which  the  average  high-water  «lepth  is  23  feet;  iht 
next  2,000  feet  has  a  width  of  13  feet  in  a  high-water  depth  of  20  feet?| 
the  remaining  2,000  feet  has  a  width  of  11  feet  in  a  high-water  deptb  of 
18  feet. 

The  co.^t  of  the  east  dike  is  estimated  at  $110,000,  and  of  the  west| 
dike  $170,000. 

The  adopted  project  for  the  improvement  of  Bulkhead  Bar  waa  ap- 
proved by  the  Chief  of  Engineers,  May  15, 1890. 

8.  DIKE  BELOW  REEDY  ISLAND. 

The  object  of  the  works  in  progress  at  this  locality  since  1887  is  the 
improvement  of  the  main  ship-channel  just  below  Reedy  Island,  where 
it  is  obstructed  by  Dan  Baker  Shoal,  which  carries  a  depth  of  only  30 
feet  at  mean  low  water.  The  improvement,  as  pro|K>sed  by  the  Board 
of  Engineers  of  1884,  is  to  be  accomplished  by  a  dike  nearly  5  niilefi 
in  length,  extending  from  the  lower  end  of  Beedy  Island  to  a  point  od 
the  right  bank  of  the  river  below  the  mouth  of  Blackbird  Creek. 

At  the  close  of  the  fiscal  year  of  1889,  4,000  linear  feet  of  dike  ha<l 
been  built  southward  from  the  lower  end  of  Eeedy  Island,  and  a  com- 
mencement n)ade  upon  the  construction  of  a  thinl  section  of  2,000  liuear 
feet  under  a  contract  with  E.  H.  Gay  nor,  dated  October  24,  1888. 

During  the  past  fiscal  year  20,452  cubic  yards  of  brush-mattress  aod 
10,.'i97  cubic  yards  of  stone  were  placed  under  this  contract,  completinir 
work  on  December  10, 1889.  Under  this  contract  22,750  cubic  yanisof 
brusli-mat  tress  and  11,412  cubic  yards  of  stone  were  placed  in  the  work. 

The  4,000  linear  feet  of  dike  built  previous  to  the  past  fiscal  year  con- 
sists essentially  of  a  brush  mattress  foundation  about  1  foot  in  thickness^ 
upon  which  is  placed  random  stone  up  to  the  plane  of  mean  low  water, 
where  it  has  a  width  of  5  feet.  The  width  of  the  mattress  varies  from 
25  to  35  feet,  according  to  the  depth  of  water.  After  reaching  a  distauce 
of  about  3,000  feet  below  Reedy  Island  the  foundation  became  so  yield- 
ing that  narrow  wing-mattresses  were  attached  on  each  side  of  the  main 
mattress  sill  projecting  beyond  it  8  feet  on  the"  shore  (or  Delaware)  side 
and  12  feet  on  the  channel  side.  The  wing-mattresses  were  covered 
with  only  enough  stone  to  cause  them  to  sink  with  the  main  mattress 
and  to  follow  with  their  outer  edges  any  depression  which  might  be 
produced  by  scour. 

The  action  of  this  brush-mattress  foundation  in  resisting  undue  settle- 
ment was  fairly  satisfactory  with  the  weight  imposed  upon  it;  but  when 
it  was  considered  that  possibly  the  dike  might  require  in  the  future  ti> 
be  raised  above  the  plane  of  mean  low  water  to  secure  the  desired  effect 
upon  the  adjacent  shoal  areas,  it  was  felt  that  provision  should  be  made 
in  the  remaining  part  of  the  dike  for  relieving  the  soft  bottom  of  tbe 
river  from  all  jiossible  weight  due  to  that  part  of  the  structure  below 
the  plane  of  mean  Jow  water.  To  accomplish  that  object  the  2,000  linear 
feet  of  dike  completed  (Vwtxw^  \.\\^  l«Mt  fiscal  year  consists  of  a  foundation* 
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mattress  35  feet  wide  and  3  feet  thick,  upoD  which  is  placed  2  feet  of 
stoue  followed  by  alteruate  mattresses  3  feet  thick  and  covered  with  2 
feet  of  stoue  until  the  plane  of  low  water  is  re.ar;hed.  The  dike  is  bailt  in 
wat^r  about  15  feet  deep,  and  consequently  consists  of  three  superim- 
posed mattresses  separated  from  each  other  by  2  feet  of  stoue.  The 
upper  mattress  has  a  width  of  25  feet,  and  after  allowing  for  probable 
settlement  and  compression  will  be  covered  with  from  5  to  6  feet  of 
stone,  having  a  top  width  of  from  15  to  12  feet. 

The  contract  price  paid  for  the  brush-mattress  and  stone  are  respect- 
ively $1.25  and  $1.30  i>er  cubic  yard.  The  brush-mattresses  are  closely 
compressed  In  their  construction,  but,  allowing  for  subsequent  compres- 
sion of  one-third  under  the  weight  of  stone  imposed  upon  them,  the  re- 
daction in  weight  resulting  from  their  use  reduce  the  weight  imposed 
upon  the  bottom  of  the  river  to  nearly  one-half  of  what  would  result 
from  an  equivalent  cross-section  of  stone. 

The  Delaware  River  is  tributary  to  the  following  coUection  districts:  Treuton, 
Philadelphia,  WilmingtoD,  and  BridgetoD. 

The  amount  of  revenae  coliecced  in  these  districts  daring  the  year  ending  Decem- 
ber 31,  1889,  was  $2-^,623,104.13. 

Total  amonnt  appropriated  for  improvement  of  Delaware  River  from 

IWJe  to  June  30, 1890 $2,012,000.00 

Total  expenditures  to  June  30, 1890 1,942,941.78 

Total  amonnt  appropriated  on  present  project  to  June  30,  1890 660, 000. 00 

Total  expenditures  on  present  project  to  June  30, 1890 590, 941. 78 

The  accompanying  commercial  statistics  were  furnished  by  the  Phila- 
delphia Board  of  Trade,  Mr.  F.  W.  Taylor,  shipping:  and  freight  agent, 
Philadelphia  and  Eeading  Railroad  Company,  and  Mr.  O.  L.  Nicholson, 
secretary  Chesapeake  and  Delaware  Canal  Company. 

Earnest  efforts  have  been  made  to  collect  full  commercial  statistics 
of  the  Delaware  River,  but  the  resultsoire  far  from  satisfactory.  The 
statistics  of  foreign  commerce  were  obtained  without  difficulty,  but  with 
regard  to  the  coastwise  commerce  it  was  found  impossible  to  procure 
accurate  and  complete  information.  No  official  public  record  is  required 
of  the  cargoes  of  coastwise  vessels,  and  the  information  can  only  be  ob- 
tained from  the  private  records  of  those  interested  in  such  commerce. 
Apart  from  the  objection  many  have  to  the  work  of  furnishing  informa- 
tion covering  a  commerce  probably  exceeding  in  value  $100,000,000, 
there  is  objection  to  making  public  information  of  a  private  charact<er 
showing  to  rival  interests  the  amount  of  business  carried  on  between 
particular  points  by  steam-ship  companies. 

These  remarks  are  applicable  to  all  other  rivers  and  harbors  in  this 
district. 

Money  statement, 

July  1, 1889,  amount  available $100,058.87 

Jnly  1, 1889,  amount  covered  by  existing  contract« 83,063. 33 

183, 122. 20 

Jnly  1,  1890,  amonnt  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,18«9 |114,063.98 

July  1,  1890,  outstanding  liabilities 115. 95 

Jnly  1,  1890,  amount  covered   by  uncompleted    contracts 

made  during  fiscal  year  ending  June  30,  1890 9, 003. 30 

123, 1 83. 23 

Jnly  1,  1890,  balance  available '. 59,938.97 

Amount  ^appropriated  by  act  of  September  19, 1890 250, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1891 309^ 938. 9T 
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f  Aniount  (estimated)  required  for  completion  of  existing  project |l,  71o,0(iii.4 

Amoniifc  tliat  can  bo  profitably  expended  in  fiscal  year  ending  June 

:^iK  1892 ,. eoo.m-:* 

Submitted  in  compliance)  with  reqnijementeof  8ection8  2  of  riyerand 
harbor  acts  of  ItiiHi  and  18<)7. 


Abntract  of  proposaU  for  constructing  a  pile  and  Btone  dike  in  the  Delaware  Birer  ti  £» 
kora  BaVf  opened  April  17,  1890,  btf  Maj.  C.  W,  Raymond^  Corps  of  Kn§inem. 
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CoasfUfine  entrances  and  clearances,  1869. 


ClaM  of  TOMeU. 

EDiered. 

Cleared. 

StAamAra    .     .....................  ............■.................•...••.•■•••..•.. 

1.443 

0 

21 

8 

2,263 

1,647 

Ships 

0 

Harka 

69 

Sriifii  .............  ......*..•.....•.•....•.•....•..•.•••...•........•••••...••••.■ 

20 

i^hooneni  .......... .^-     - . 

2,380 

Total   

3,  744 

4,143 

Statement  of  vessel  movement  to  and  from  Port  Richmond  piers^  Delaware  River  front,  for 

the  year  ending  Decemhtr  31,  ltjd9. 


Steamerd 

Sailing  veaaelfl   

Canal-boats  and  btir^'es. 


Total. 


Number. 


535 
1.737 
7,190 


9,462 


Freight  statement, 

JCeceived:  Tona. 

Forcij^n  iron  ore 349,556 

MisoellMneous 1^5,191 


Total 534,747 


Shipped: 

Pig-iroiT W,872 

Sleel  rails 63,774 

Flour 35,074 

Grain 02,000 

Coal 1,700,000 

Miscollaneons 102,825 


Total..... 2,092,545 

^Statement  of  vessels  passing  through  the  Chesapeake  and  Delaware  Canal  to  and  from 
Delaware  River,  during  the  year  ending  December  31,  IbSd, 


Steamers 

Sfailing  vessels 

Can;A-boats  and  barges 
lurte 


Total 


Class. 


Departnroa. 


865 

1.202 

1,390 

15 

3,470 


Freight  statement. 


Articles. 

,    ,    — « — 

T<>  Dela- 
ware Kiver. 

From  Dela- 
ware Hivor. 

Coal « 

Tons. 
67, 520 
1,059 

4,581 

84,  220 

228, 145 

Ton$ 
154,002 
508 
10, 224 

Cotton 

lit>n  

Xarober 

Oeneral  mercandise 

72,852 

Total 

•iV<i,^^% 

I         •xas^.vsfc 

-^'W— — ^  II    JfUl^  I   «l|  |l».  ■■ 


F».-.W«"^~^R^ 


PWlMi^^^iMA 
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Sl'BCIAL  REPORT   ON   IMPnoVBMENT  OP  DK 

BRlDKSBUItG,  PEMN8VLVANIA,  AND   TBElfTt 

United  States  Eng 
Philadelphia,  Pa. 

Gbnbrai,  :  I  have  tbebotior  to  aiibmit  tUe  foil 
Delaware  River  between  Bridesbiirg,  Pa.,  ami  T 

Tbis  report  is  made  for  the  purpose  of  conl^ 
mciidatioim  of  Ibe  Board  of  Kiigiiieers  of  1885,  a 
the  river  above  Brideeburg,  aa  set  forth  in  thi 
nudor  date  of  Jiiunary  113,  1885. 

Althou|rh  the  work  was  maitdy  aecompliisbe< 
ue^-moii  1880,  it  l>ecame  cvideut  that  cbaugee  we 
upper  part  of  the  river  which  required  to  1)6  sir 
surveys  and  local  examinations  before  safe  conelui 
Tlicst'  studies  have  iieeessarily  delayed  the  cou 
until  the  present  time. 

Tin-  reijiiirements  of  the  Board  are  covered  by 

(1)  A  line  of  levels  between  Five  Mile  Point  an 
wiib  benuh  marks  at  eatb  station  where  improve 

This  liu<3  is  t)ie  upper  part  of  a  continuous 
mended  by  the  Board  to  be  run  between  Ciipe 
and  Trenton,  N.  J. 

(^)  thv  eHtahlishment  of  tidal  stations,  with  w 
at  iM>iutH  Iwtween  Bridesburg  and  Trenton. 

(3)  The  detailed  survey  of  the  river  Iwtween  Bri 

{4)  The  gauging  of  the  river  above  tidal  iiifluet 

(5)  An  esttinnte  of  the  extunt  of  the  bowlde 
clmmiel  just  below  Trenton. 

(1)  LeveU  belu-eenFive  MiU  Point  and  Trenton.- 
iSSQ  began  at  the  Harrison  bmicb-niark  near  ih 
tended  to  the  railroad  bridge  erusaing  the  Delaw 
N.  .1.,  the  distance  between  these  poiuts  being  i 
Harrison  bench-mark  ba<l  previously  been  conn 
Const  and  Geodetic  Surrey  bencb-mark  at  the 
Yanl. 

In  18S2  a  line  of  levels  bad  been  run  between 
the  Trenton  Bridge,  and  the  dillorence  in  the  re 
with  the  levels  of  18S5,  was  less  than  two-teiithti  o 

Bencb-iuarks  were  eslablishnd  between  Five  iMil 
at  |)oints  convenient  to  the  river,  »ud  permanent 
all  localities  where  further  imiirovements  might  l>i 

(2)  The  estabtinhmenl  of  tidal  Mtations,  tcilh  nev< 
paints  between liridetcburg and  Trenton. — To  aeoonip 
ing  tide-gauges  were  establish  ed  at  Bridesburg,  I 
and  Trenton,  ami  the  zeros  of  the  gauges  were  co 
of  levels  previously  tiesoribed.  The  loltnwing  tal 
inents  a« derived  Ironi  these  observations: 


Suiton. 

Kl-r„t1„n. 
low  "«l«r. 

ioa.» 

10(1  »l 
iixiag 

Trooioiii  .....„..„..^,^..,.„,.,v 

\         HH-W 

\.  '^'^ 
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The  elevations  given  for  mean  high  and  mean  lovv  water  refer  to  the 
datum  plane  of  mean  low  water  at  the  U.  S.  Coast  and  Geodetic  stand- 
ard gauge  at  the  League  Island  !Navy  Yard,  this  datum  plane  being 
taken  as  100,000. 

(3)  Detailed  survey  of  the  river  between  Bridesburg,  Pennsylvania,  and 
Trenton,  New  Jersey, — The  length  of  the  river  between  these  points  is 
about  2%  miles.  To  properly  connect  this  survey  with  the  river  below 
the  survey  under  consideration  was  commenced  at  Five  Mile  Point  or 
about  1  mile  below  Bridesburg^  The  results  of  the  survey  between  Five 
Mile  Point  and  Trenton  are  shown  on  five  sheets  transmitted  herewith. 
At  two  localities,  viz,  Bordentown  and  Kinkora  Bar,  subsequent  sur- 
veys were  made,  the  results  of  which  are  shown  on  the  sheets  above 
alluded  to. 

The  general  facts  relating  to  channel  de])tlis  as  derived  from  this 
survey  will  be  considered  under  a  subsequent  heading  referring  to  the 
improvement  of  the  river  between  Philadelphia  and  Trenton. 

(4)  Gauging  the  Delaware  River  ahove  tidal  influence  near  Trenton^  New 
Jersey — This  work  was  done  in  1886,  at  a  point  about  3  miles  above 
Trenton  Rapids  and  entirely  above  tidal  influence. 

A  gauge  was  maintained  at  the  Yardlcy  Bridge,  just  above  the 
gauging  station,  during  the  entire  year  of  1880,  and  the  readings  of 
this  gauge  in  connection  with  gaugings  made  furnished  data  for  an 
approximate  conclusion  as  to  the  varying  fresh-water  inflow  during 
the  year  1886.  These  observations  show  that  the  inflow  from  above 
Trenton  varied  from  a  minimum  average  of  2,300  cubic  feet  per  second 
for  the  mouth  of  September  to  a  maximum  average  of  22,000  cubic 
feet  for  the  mouth  of  January,  1886.  The  mean  inflow  for  the  months 
of  June,  July,  Augjist,  September,  and  October,  during  which  interval 
the  river  was  free  from  freshets,  was  3,300  cubic  feet  per  second,  while 
the  mean  for  the  remaining  months  of  November,  December,  January, 
February,  March,  April,  and  May,  when  the  river  was  more  or  less  in 
freshet,  was  12,500  cubic  feet  per  second. 

By  comparing  the  inflow  during  the  months  in  which  the  river  was 
free  from  freshets  with  the  tidal  volume  passing  the  points  below 
named,  it  is  found  that  this  inflow  from  above  tidal  iniluence  forms 
about  9  per  cent,  of  the  tidal  volume  passing  Bridesburg,  about  30  i>er 
cent,  of  the  tidal  volume  passing  Burlington,  N.  J.,  and  about  90  per 
cent.^f  the  tidal  volume  passing  Whitehili. 

(5)  An  estimate  of  the  extent  oftlie  bowlders  in  the  steamboat  channel  just 
below  Trenton. — A  series  of  borings  to  a  depth  of  at  least  12  feet  below 
mean  low  water  were  made  between  the  steam -boat  wharf  at  Trenton, 
N.  J.,  and  Periwig  Shoal,  about  3  miles  below.  These  borings,  contrary 
to  genenil  opinion,  show  that  no  rock  in  place  occurs  within  at  least  12 
feet  below  mean  low  water.  Bowlders,  from  a  few  inches  to  over  a  foot 
in  diameter,  cover  the  bed  of  the  river  from  the  steam-boat  whiirf  to  a 
point  about  2,500  feet  below;  from  this  point  to  Periwig  Shoal,  a  fur- 
ther distance  of  about  12,000  feet,  the  bed  of  the  river  consists  of 
coarse  gravel  mixed  with  small  bowlders.  Below  Periwig  Shoal  the 
bed  of  the  river  is  composed  of  fine  sand. 

This  deposit  of  bowlders  and  gravel  has  resulted  from  the  heavy 
spring  freshets,  which  usually  occur  at  the  breaking  up  of  the  ice  from 
the  Upper  Delaware  lUver. 
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iimmateiy  couneci^a  wiin  i;ne  improvemenii  or  tue  river  aoove  flJ 
dclpbia  that  it  can  not  be  omitted  in  this  couuection. 

The  commercial  requirements  of  the  Delaware  jRiver  between  P 
IticbmoDd  ftOd  Trenton  naturally  divide  the  river  into  the  foJloiri 
four  parts : 

(1)  From  deep  water  at  Port  Richmond  (O  the  northern  limits  oft 
city,  a  distance  of  9  miles. 

(2)  From  the  city  limits  to  Burlington,  about  7  miles. 

(3)  From  Burlington  to  Bordentown,  about  10  miles. 

(4)  From  Bordentown  to  Trenton,  a  distance  of  about  6  miles. 

(1)  From  Port  Richmond  to  the  north^n  limits  of  tfte  city. — Fortl 
di*?tance  of  9  miles  the  uppi^r  7  miles  froui  Five  Mile  Point  to  the  ci 
limits  carries  a  low-water  channel  with  a  least  depth  of  18  feet  at  mca 
low  water.  This  minimum  depth  occurs  about  opposite  the  Bouse 
Correction,  where  a  cross-over  bar  2,400  feet  in  leugth  between  tbe  2 
foot  curves  above  and  below  the  bar  exists.  By  the  improvements 
this  bar  a  24-foot  channel  could  be  carried  from  Five  Mile  Point  to  it 
city  limits.  The  2  miles  of  river  between  Port  Richmond  and  Fi^ 
Mile  Point  is  coveied  by  Five  Mile  Bar,  across  which  there  is  atpresei 
a  channel  depth,  obtained  by  the  action  of  Fisher's  Point  Dike,  of  1 
feet  at  mean  low  water. 

The  future  development  of  the  port  of  Philadelphia  will  nltiinatel 
render  of  great  value  the  7  miles  of  deep  water  between  Five  Mile  Poiii 
and  the  northern  limits  of  the  city  of  Philadelphia,  and  probably  justit 
the  ultimate  improvement  of  the  channel  over  Five  Mile  Bai'  to  a  dept 
at  least  as  great  as  the  ruling  depth  of  the  7  miles  of  river  above.  Tli 
improvement  of  Five  Mile  Bar,  which  is  now  in  progress,  forms  a  par 
of  the  project  for  the  permanent  improvement  of  the  Delaware  Rive 
between  Philade][>liia  and  deep  water  in  the  bay.  Until  this  has  beei 
accomplished  there  will  be  no  necessity  for  any  improvement  of  th< 
natural  channel  between  Five  Mile  Point  and  the  city  limits. 

(2)  From  the  city  limits  to  Burlivgton. — This  section  of  7  miles  carrier 
a  minimum  low-water  channel  depih  of  from  14  to  15  feet,  and  w Hi 
probably  meet  all  commercial  requirements  for  many  years  to  come. 
Its  material  im])rovement  beyond  this  natural  deptli  would  involve  tbc 
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sills  of  the  caual  is  B  feel,  and  consequently  that  depth  becomes  the 
ruling  draught  of  vessels  x^assing  the  canal. 

The  canal  traffic  between  its  month  ami  Philadelphia  is  by  canal- 
boats  in  tows,  moved  by  steamers.  It  is  claimed  by  the  canal  interests 
that  its  traffic  would  be  greatly  facilitated  if  they  could  use  steamers 
and  tugs  with  increased  draught,  and  consequently  increased  x>ower. 
The  ruling  depth  of  7  to  8  feet  which  now  obtains  at  Kinkora  Bar  and 
below  the  mouth  of  the  canal  limits  the  draught  of  tugs  and  steamers 
passing  these  points  at  low  water  to  about  7  feet.  The  annual  freshets 
are  very  severe  in  the  upper  river,  and  have  hitherto  obliterated  the 
j)ortions  ot  c)iannels  in  the  vicinity  of  Bordentowu  dredged  beyond  a 
depth  of  6  or  7  feet,  consequently  it  is  not  believed  that  the  2,600  feet 
of  shoal  channel  directly  below  the  mouth  of  the  canal  is  susceplible  of 
material  increase  of  depth  by  dredging  unless  it  is  repeated  aiter  each 
freshet. 

To  permanently  improve  this  channel  it  would  be  necessary  to  prac- 
tically extend  the  canal  to  Whitehill,  a  distance  of  about  a  half  mile, 
but  this  could  scarcely  be  considered  a  legitimate  work  to  be  under- 
taken by  the  General  Government. 

Since  tbe  mouth  of  the  canal  is  separated  from-  the  deep  water  at 
Whitehill  by  only  this  distance  of  2,000  feet,  it  is  feasible  to  make  up 
the  tows  for  the  steamers  at  the  latter  point  instead  of  at  the  mouth  of 
the  caual.  Under  such  conditions  the  shoal  areas  at  Kinkora  Bar 
would  present  the  only  obstruction  to  a  12-foot  low.  water  depth  for  all 
parts  of  the  river  below  Whitehill. 

From  astudy  of  Kinkora  Bar  it  is  believed  that  the  existenceof  the  bar 
is  mainly  due  to  the  diversion  of  a  large  part  of  the  flood  current  into  the 
slough  to  the  south  of  Newbold's  island,  and  by  nearly  closing  the  mouth 
of  this  slough  by  means  of  a  dike  and  aiding  the  action  of  the  concen- 
trated currents  on  the  bar  by  dredging,  that  an  improved  condition  of 
the  bar  to  a  depth  of  about  12  feet  at  mean  low  water  can  be  secured 
and  maintained. 

Such  a  dike  should  run  from  the  lower  end  of  Newbold's  Island 
towards  the  outer  end  of  the  old  wharf  at  the  lower  angle  of  the  slough, 
leaving  an  opening  between  the  end  of  the  dike  and  the  end  of  the 
wharf  of  about  100  feet.  This  opening  would  be  required  by  the  ice  and 
brick  interests  located  on  the  slough  in  shipping  produce  to  market. 

Th^  length  of  dike  beyond  the  low- water  line  would  be  about  600  feet, 
with  an  extension  of  about  250  feet  between  low  and  high  water  lines. 
By  the  use  of  a  construction  for  the  600  feet  of  dike  similar  to  that 
used  at  ifther's  Point,  with  an  earthen  embankment  faced  with  stone 
for  the  250  feet  of  extension  between  low  and  high  water  lines,  the 
cost  of  the  work  of  closing  the  slough  will  be  about  $12,0(i0.  if,  as  I 
think  probable,  the  action  of  the  dike  should  require  to  be  supplemented 
by  dredging  a  channel  across  the  bar  to  a  depth  of  12  feet  and  a  width 
of  100  feet,  it  would  require  the  removal  of  about  20,000  cubic  yards  of 
material  at  an  estimated  cost  of  $4,000. 

With  this  improvement  of  Kinkora  Bar  consummated,  all  require- 
ments of  commerce  on  the  third  section  of  the  river  would  probably  bo 
met  for  a  long  time  to  come. 

(i)  From  Bordentowu  to  Trentoa^  New  Jersey,- --Fot  this  distance  of  5 
miles  the  river  is  badly  obstructed  with  sand  and  gravel  bars,  which 
carry  a  depth  of  from  2  to  6  feet.  .These  bars  seem  to  be  the  results  of 
the  heavy  spring  freshets,  which  frequently  attain  a  height  of  from  14  to 
17  feet  above  mean  high  water.    Over  $100,000  were  expended  betwee^^jL 
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1873  and  1881  in  dredging  in  tbis  part  of  the  river,  and  it  may  be  said 
tbat  all  tnices  of  such  cbuunels  bave  long  since  disappeared. 

Tbe  commerce  of  tbe  river  between  Bordentowii  and  Trenton  is  now 
and  has  been  for  several  years  carried  by  a  single  steamboat  drawing 
about  5  feet  of  water,  and  arranging  ber  trips  so  as  to  pass  the  sboal 
areas  between  Borden  town  and  Trenton 'at  abont  high  water. 

It  is  believed , that  any  valuable  and  permanent  improvement  of  this 
section  of  the  river  would  require  tbe  expenditure  of  a  much  larger  sum 
than  would  be  justified. 

RECOMMENDATIONS. 

In  view  of  the  foregoing,  it  would  seem  that  the  present  requiremente 
of  commerce  for  that  part  of  the  Delaware  liiver  lying  between  Brides- 
burg,  Pa.,  and  Trenton,'  N.  J,,  do  not  demand  any  improvement  of  tbe 
natural  channel  except  at  Kinkora  Bar. 

At  tbat  locality  1  would  respectfully  recommend  the  application  of  the 
$15,000  now  on  hand  Jind  available  for  the  improvement  of  the  Dela- 
ware Kiver  above  Bridesburg  to  the  construction  of  a  dike  such  as 
already  described  at  an  estimated  cost  of  about  $15,000. 

Should  the  construction  of  such  a  dike  leave  any  available  balance, 
it  should  be  applied  to  dredging  a  channel  across  the  bar  to  a  depth  of 
12  feet  at  mean  low  water. 

The  report  •  of  Assistant  Engineer  L.  Y.  Schermerhoru  ui>on  the  sur- 
vey of  the  river,  together  with  the  5  sheets  of  tracings,  are  transmitted 
herewith. 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Robert, 
Lieutenant- Colonel  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 


G2. 

improvement  of  harbor  between  PHILADELPHIA,  PENNSYLVANIA 

AND  CAMDEN,  NEW  JERSEY. 

In  March,  1888,  tbe  Secretary  of  War,  in  compliance  with  a  joint 
resolution  of  Congress,  appointed  a  Board  of  Engineers,  coftisting  of 
Cols.  William  P.  Craighill  and  C.  B.  Comstock  and  Lieat.  Col.  Heiiry 
M.  Bobert,  to  examine,  in  all  their  relations  to  commerce,  the  islands 
known  as  Smith's  Island,  Windmill  Island,  and  Petty's  Island,  lu  the 
Delaware  Kiver,  bi  tween  the  cities  of  Philadelphia  and  Camden,  to 
determine  whether  these  islands  or  any  shoal  in  the  river  between  or 
adjacent  to  the  islands  constitute  an  obstruction  to  the  commerce  of  the 
Delaware  River  between  the  States  of  Pennsylvania  and  New  Jersey; 
and,  with  a  view  to  their  removal,  to  report  a  plan,  with  the  estimate 
of  cost  for  such  removal  in  whole  or  in  pkrt,  including  the  probableoost 
to  the  Government  of  said  islsnds. 

The  Board  of  Engineers,  under  date  of  March  30, 1888,  recommended 
a  plan  for  the  improvement  of  the  harbor  of  Philadelphia,  which  io- 
volvcd  the  removal  of  Smith's  and  Windmill  Islands  and  a  part  of 
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Petty's  IslaDd,  together  with  the  shoals  in  the  vicinity  of  these  islands. 
The  project  provided  for  the  formation  of  a  channel  2,t000  feet  wide 
from  Kaighn's  Point  to  Fisher's  Point,  with  the  hall*  width  of  the  chan- 
nel on  the  Pennsylvania  side  20  feet  deep  at  mean  low  water,  and  the 
remaining  width  of  1,000  feet  with  a  depth  decreasing  from  26  feet  to 
12  feet  at  the  New  Jersey  side.  The  position  of  this  improved  channel 
is  to  be  such  as  to  permit  the  widening  of  Delaware  avenue  and  the 
extension  of  the  wharves  along  the  Philadelphia  front  from  opposite 
Kaighn's  Point  to  the  foot  of  Petty's  Island.  The  estimated  cost  of  the 
project,  exclusive  of  the  cost  of  the  islands,  is  $3,500,000. 

The  river  and  harbor  act  of  August  11,  1888,  contains  the  following 
appropriation : 

ImproviDg  the  Larbor  of  Pfailadelpbia :  For  tho  removal  of  Smith's  iBlaDtl  and 
Wiiulmill  Island,  IntUe  State  of  PeBusylvaiiia,  aud  Pelty'8  lalaud,  in  the  State  of 
New  Jersey,  or  Huch  parts  of  thcui  and  the  shoals  adjacent  thereto  as  may  be  re- 
«inircd,  and  for  the  improvement  of  the  harbor  between  the  cities  of  Phihulelphia, 
Pennsylvaniaf  and  Camden,  New  Jersey,  five  hundred  thonsand  dollars:  Provided, 
That  no  part  of  this  sum  shall  be  expended  until  the  title  to  the  lands  forming  said 
islands  shall  be  acqniredand  vested  in  the  United  States  without  charge  to  the  lat- 
ter beyond  three  hundred  thonsand  dollars  of  the  sum  heroin  appropriated. 

Proceedings  in  condemnation  of  Smith's  and  Windmill  islands  w^ere 
commenced  in  December  1888,  and  for  the  part  of  I'etty's  Island  re- 
quired under  the  project  in  July,  1889.  1  he  commissioners  appointed 
by  the  courts  awarded  the  owners  of  Smith's  and  Windmill  islands  the 
sum  of  $484,0(M),  and  of  Petty's  Island  $202,288.50;  the  legal  costs  of 
the  condemnation  proceedings  were  $22,364.36,  making  the  aggregate 
cost  of  the  property  taken  $708,652.8r>. 

The  title  to  the  property  condemned  having  been  approved  by  the 
Department  of  Justice,  instructions  were  received  May  24,  1890,  to 
apply  in  payment  for  the  islands  the  $300,000  appropriated  bj^-  act  of 
August  11,  1888,  after  the  balance  had  been  paid  by  the  State  of  Penn- 
sylvania and  city  of  Philadelphia.  This  requirement  was  comi>lied 
with  by  the  payment  of  $200,000  by  the  State  of  Pennsylvania, 
$208,652.80  by  the  city  of  Philadelphia,  and  $300,000  by  1  he  United 
States.    The  latter  payment  was  completed  on  June  27,  1890. 

The  act  of  March  2, 1889,  making  appropriations  lor  the  naval  serv- 
ice for  the  fiscal  year  ending  June  30, 1890,  provided  $75,000  for  dredg- 
ing and  filling  in  at  League  Island,  and  in  the  expenditure  of  this  sum 
the  Secretary  of  the  Navy  is  authorized  to  co-operate  with  the  Secrettiry 
of  War  in  utilizing  any  material  that  may  be  removed  from  adjacent 
waters  under  appropriations  made  by  Congress. 

At  the  close  of  the  fiscal  year  a  project  was  under  consideration,  in 
compliance  with  the  instructions  of  the  Department,  for  the  application 
of  the  sum  above  mentioned;  and  also  of  the  $200,000  remaining  from 
the  appropriation  of  August  11,  1888,  to  the  work  of  removing  the 
islands. 

This  work  lies  in  the  collection  district  of  Philadelphia,  at  which,  as  a  port  of  en- 
try, there  was  collected  during  the  year  ending  December  31,  18rt9,  revenue  to  the 
amount  of  $22,612,956.17.  The  nearest  fort  and  light-houses  are,  respectively.  Fort 
Mifflin  and  8chuylkill  River  range-lights. 

Total  appropriations  to  June  30,  1890 $500,000.00 

Total  espendltures  to  June  30,  1890 300, 177.91 


\ 


I 


I 


.! 
a 


it 


J 
% 


<  I 


884        UEPOKT    OF    THE    CHIEF    OF    ENGINEERS,   U.  S.  A£MV. 

Money  statemenL 

Julyl,  1889,  amount  available $aOO,000.« 

July  1, 1890,  amount  expended  iluriujc  fiscal  year  ($:J0O,  000  of 
which  applied  to  purchase  of  lauds),  exclusive  of  liabilitiea 
outstanding  July  1,  1889 «J0O,  177.91 

July  1,  1890,  outstaudiug  liabilities ^...  1.50 

300,179.41 

Julyl,  1890,  balance  available 199,8a>.5a 

Amount  appropriated  by  act  of  September  19,  1890 , ilOU,  WiO.  i«' 

Amount  available  for  fiscal  year  ending  June  30,  1891, :&J,}^}.lii 

r  Amount  (estimated)  required  for  completion  of  existing;  project 3, 100.tt>J.(Xi 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  eudm^  Jnue 

{      30,1892 1,000.000.00 

I  Subuiitt«<l  in  compliance  with  retiuirementa  of  sections  2  of  river  and 
t     harbor  acts  of  ISm  and  1867. 


i  .  G  3. 

IMPROVEMENT  OF  SCHUYLKILL  RIVER,  PENNSYLVANIA. 


The  act  of  August  11,  18vS8,  appropriated  625,000  for  coDtiuuin^tlie 

improvement  of  the  Schuylkill  liiver.    This  amount  was  practically 

!  expended  during  the  fiscal  year  ending  June  30,  1880,  in  widening  and 

deepening  by  dredging  the  channel  between  Point  Breeze  and  Peiuose 
Ferry  Bridge. 
The  river  between  its  mouth  and  Gibson's  Point,  in  its  nnimproved 
i|    I  condition,  carried  a  channel  over  the  bar  directly  at  its  month  with» 

i^    j  depth  of  about  10  ieet  at  mean  low  water,  and  between  the  bar  and 

ll  Gibson's  Point  a  ruling  depth  of  about  10  feet. 

'\i  The  present  project  proposes  the  formation  of  a  channel  400  feet 

wide  and  24  feet  deep  at  mean  low  water  Irora  the  mouth  of  the  river 
to  Girard  Point,  a  distance  of  about  1  mile;  from  tlience  to  Gibsou's 
Point,  a  farther  distance  of  about  3  miles,  a  channel  20  feet  deep  ami 
250  feet  wide;  from  thence  to  Chestnut  Street  Bridge,  Philadel])hia. a 
distance  of  about  3  miles,  a  channel  of  navigable  width  and  IS  feet 
deep  at  mean  low  water.  This  latter  reach  of  river  has  required  uo 
other  improvement  than  the  removal  of  about  1,000  cubic  yards  of  rock 
near  Locust  and  South  streets.  The  channels  proposed  are  to  be  ob- 
tained by  dredging,  at  an  estimated  cost  of  $485,000,  of  which  auioant 
$393,760  has  been  appropriated. 

The  improvement  of  the  channel  of  the  Schuylkill  River  by  dredginj? 
was  commenced  in  1870,  and  up  to  the  dose  of  the  present  fiscal  year 
about  1,320,000  cubic  yards  of  material  have  been  removed,  of  which 
about  550,000  cubic  yards  have  been  dredged  in  the  formatiou  of  the 
channel  near  the  mouth  between  deep  water  in  the  Delaware  River  and 
Girard  Point,  a  distance  of  about  I  mile.  Th".  remaining  7C0,000cubic 
yards  have  been  removed  from  between  Girard  Point  and  Gilwou's 
Point,  a  distance  of  about  3  miles. 

This  work  has  resulted  in  the  formation  of  a  channel  about  150  feet 
wide  and  20  feet  deep  at  mean  low  water  across  the  bar  at  the  river's 
li '  mouth  ;  a  channel  250  feet  wi(ioan<l  from  20  to  24  feet  deep  from  inside 

^  the  bar  to  Penrose  Ferry  Br  id  j:c  from  thence  to  Point  Breeze  a  chan- 

nel 250  feet  wide  auA*2iV>iLW(\^^\>i^'^'^'^\^^^^^t.he  half  mile  of  river  directly 
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above  the  bridge  where  the  20  foot  ehainiel  is  only  100  feet  wide;  and 
from  Point  Breeze  to  Gibson's  Point,  a  channel  from  100  to  200  feet 
wide  and,  J 8  to  20  feet  deep.  Between  Gibson's  Point  and  deep  water 
inside  the  bar  at  the  mouth  the  improved  channel  has  maintained  the 
depth  to  which  it  was  dredged. 

The  channel  over  the  bar,  although  twice  dredged  to  a  depth  of  24 
feet  at  mean  low  .water  by  the  removal  of  about  650,000  cubic  yards  of 
material,  has  quickly  shoaled  to  20  feet;  toredred^e  this  channel  to  the 
dimensions  proposed  in  the  project,  viz,  400  feet  wide  and  24  feet  deep, 
^ould  require  the  removal  of  at  least  350,000  cubic  yards  of  material. 

The  shoaling  principally  occurs  over  a  portion  of  the  channel  about 
1,500  feet  in  length,  and  situated  directly  at  the  river's  mouth.  It  is 
mainly  due  to  the  abrupt  angle  at  which  the  tidal  currents  of  the 
Schnylkill  meet  those  of  the  Delaware  River,  and  the  abnormal  width 
of  the  former  river  at  this  point.  From  the  experience  of  the  past  it 
seems  highly  probable  that,  instead  of  attempting  to  maintain  the  de- 
sired depth  of  24  feet  in  this  part  of  the  river  by  dredging,  it  would  be 
more  assuredly  and  economically  accomplished  by  the  aid  of  a  dike  so 
placed  as  to  iiroduce  tidal  concentration  upon  the  shoal  area. 

The  present  demands  of  commerce  limit  the  requirement  of  an  im- 
proved condition  of  river  channel  to  that  partof  the  river  lying  between 
the  mouth  and  Gibson's  Point,  or  the  lower  4  miles  of  the  river.  At 
Girard  Point  are  located  large  grain  elevators  and  wharves.  At  Gib- 
son's Point  and  Point  Breeze,  which  are  near  each  other  and  closely 
related  as  to  commercial  requirements,  are  the  large  storage  tanks  and 
wharves  of  the  petroleum  oil  refineries.  The  interests  assembled  at 
these  three  points  cover  mainly  the  commerce  of  the  Schuylkill  River, 
and  lx)th  the  grain  and  oil  trade  require  deep-draught  vessels  for  the 
proper  and  economical  transaction  of  their  business.  Channel  depths 
should  exist  which  will  permit  the  passage  of  vessels  at  all  stages  of  the 
tide  between  the  mouth  of  the  river  and  Gibson's  Point  drawing  24 
feet  of  water.  As  it  now  is  and  will  be  until  such  a  24-foot  channel  is 
formed  between  Gibson's  Point  and  the  mouth  of  the  river,  deep-draught 
vessels  will  be  permitted  to  move  only  at  high  water,  or  else  obliged  to 
lighter  part  of  their  cargoes. 

The  work  already  done  is  of  great  benefit  to  commerce,  and  the  further 
improvement  of  the  river  is  highly  desirable.  If  funds  become  avail- 
able for  continuing  the  improvement,  they  should  be  first  applied  to 
deepening  and  widening  the  channel  in  the  half  mile  of  river  directly 
above  Penrose  Ferry  Bridge,  where  about  75,000  cubic  yards  of  material 
are  yet  to  be  removed  to  complete  the  formation  of  the  20-foot  channel  to 
the  proposed  width  of  250  feet.  After  this  is  accomplished  the  perma- 
nent improvement  of  the  bar  at  the  mouth  should  be  undertaken,  and 
subsequently  the  present  project  for  the  improvement  of  the  river 
should  be  expanded  so  as  to  provide  for  the  formation  of  a  channel  24 
feet  deep  at  mean  low  water  between  Girard  Point  and  Gibson's  Point, 
and  the  further  widening  of  the  channel  at  f  ankee  Point,  where  the 
abrupt  change  of  direction  is  a  great  inconvenience  to  navigation. 

TbiB  work  lies  in  the  collection  district  of  Philadelphia,  at  wbich,  as  a  port  of 
entry,  tliere  was  collected  during  the  year  ending  December  31,  18^9,  revenue  to  the 
amonnt  of  $22,61'2, 950.17.  Tbe  nearest  fort  and  light-bonses  are,  respectively,  Fort 
Mifilin  and  Schuylkill  River  range  lights. 


Total  appropriations  to  June  30,  1890 |:193,750.00 

Total  expenditures  to  June  30, 1890 393,5•^7.G5 


!  Amount  (estimated)  required  for  completion  of  existing  project 40,25*11 

Amount  that  can  be  protitably  expended  in  fiscal  year  end  iugjnne  30, 1892  46, 300.  C 
Submitted  in  compliance  "C^ith  reqnii*emeuts  of  sections  *2  of  river  and 
barbor  acts  of  18C6  and  1867. 


COMMERCIAL  STATISTICS. 


Arrivals  and  departureM  of  vessels  during  the  year  ending  December  31,  1888. 


Steaindrs 

Sailing  vesaela 

Total.... 


n 

96 


4i 


li 


Freight  statement. 


Koceived. 

Shipped. 

Articles. 

Qnantitj. 

Articles. 

Quantity. 

Mi»c4^1Ian«ous  inercbaDdiAo 

.tons.. 

5R,084 

Petroleniu  . 
Grain 

Total.. 

.tons.. 
..do... 

M3,M 
S2.W 

Total 

58,084 

m,w 

The  above  information  was  famished  by  Messrs.  Peter  Wright  ^Sons,  of  Philadel- 
phia, Pa. 


G4. 

IMPROVEMENT  OF  ICE  HARBOR  AT  MARCUS  HOOK^  PENNSYLVANIA. 

The  river  and  barbor  act  of  August  11, 1888,  appropriated  $15,000  for 
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eigbteen  years  which  have  elapsed  the  wear  of  the  ice  upon  ihe  upi»er 
surfaces  of  the  timber  substracture,  which  is  but  slightly  below  the  phiue 
of  mean  low  water,  will  necessitate  in  the  near  future  repairs  to  this 
worn  part  of  the  substructure. 

It  is  also  probable  that  dredging  will  have  to  be  resorted  to  at  inter- 
vals to  maintain  the  requisite  depth  of  the  water  in  the  harbor.  For  these 
objects  funds  should  be  available. 

This  work  is  located  in  the  collection  district  of  Philadelphia.  This  is  the  iioarcHt 
port  of  entry,  the  collections  during  the  year  ending  December  31,  1881),  ainonnting 
to  $22,612,956.17.  The  nearest  fort  and  light-house  are,  respectively,  Fort  Miiliin  and 
Christiana  Light. 

Total  appropriations  from  1866  to  June  30,  1890 ^. $209, 000. 00 

Total  expenditures  from  18G6  to  June  30,  1890 208, 497. 89 

Money  statement, 

July  1, 1889,  amount  available $G54. 11 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

obtatanding  July  1, 1889 •... ...  152.00 

July  1,1890,  balance  available 502.11 

Amonnt  appropriated  by  act  of  September  19,  1890 5, 000. 00 

Amonut  available  for  fiscal  year  ending  June  30, 1891 5,502. 11 


\ 


Amonntthatcan  beprofitably  expended  in  fiscal  year  ending  June  30, 1892      5,  OOU.  00 
Submitted  in  coniplinuce  with  requirements  ol  hectious  2  of  river  and 
harbor  acU  of  18G6  and  lbC7. 


ICE  HARBOR  AT  HEAD  OF  DELAWARE  BAY,  DELAWARE. 

The  act  of  August  2,  1882,  contained  an  appropriation  of  $25,000  for 
**  ice-harbor  at  head  of  Delaware  Bay,  and  for  removal  of  Runken  piers 
in  channel  back  of  Reedy  Island,  Delaware.^  The  sum  of  $3,700  was 
expended  in  188^3  in  removing  the  sunken  piers  at  Ileedy  Island,  and 
$5,023.07  has  since  been  expended  in  surveys,  examination,  and  office 
expenses.  * 

Several  plans  for  ihe  formation  of  an  ice-harbor  in  the  vicinity  of 
Liston's  Point  have  been  proposed,  but  the  difficulties  connected  witli 
the  problem  have  been  such  that  a  satisfactory  solution  has  not  yet  been 
reached. 

The  greatest  need  of  commerce  on  the  Delaware  River  is  an  improved 
ship-channel  between  the  i:ort  of  Philadelphia  and  the  sea,  and  until 
this  shall  have  been  carried  further  towards  accomplishment,  expendi- 
tures can  be  applied  with  more  advantage  to  commerce  to  channel  im- 
provements than  to  ice-harbor  construction. 

The  cost  of  ah  adequate  ice-harbor  in  the  vicinity  of  Listen's  Point 
would  probably  be  from  $400,000  to  $000,000,  and  after  other  require- 
ments of  commerce  have  been  met,  such  an  ice-harbor  would  be  a  de- 
sirable adjunct. 

Total  appropriation  to  June  30,  1890 8:>r>,  000. 00 

Total  expeuditures  to  June  30, 1890 8,7:^3.07 

Money  statement. 

July  1,  1889,  amonnt  available....? \VCN,^ri<N.^5f^ 

Julv  1. 1890,  balauce  available VoO^tK^.^si. 
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G6. 

CONSTRUCTION  OF  IRON  PIER  IN  DELAWARE  BAY,  NEAR  LEWES,  DEU- 

WARE. 

The  last  appropriation  previons  to  1890  was  that  of  $13,000  on  Au- 
gust 2,  18iS2.  This  amount  was  expended  in  1883-'84  in  the  renewal  of 
a  part  of  tlie  decayed  timber  superstructure. 

During  the  gale  of  Marcli  12,  1888,  a  vessel  was  driven  against  the 
pier,  breaking  or  bending  five  of  the  wrought-iron  screw-piles  to  such 
an  extent  as  to  seriously  injure  about  100  linear  feet  of  the  stmcturc 
On  Sei)tember  13,  1889,  during  another  gale,  the  bark  Tl  Salvatore  was 
driven  from  her  moorings  behind  the  breakwater  and  eventaally  ool* 
lided  with  the  pier  at  a  point  adjacent  to  the  site  of  the  previous  in- 
juries. The  vesspl  wns  forced  entirely  through  the  pier,  breaking  or 
bending  twelve  additional  piles  and  completely  wrecking  the  super- 
structure of  an  additional  100  linear  feet  of  the  pier. 

Under  date  of  October  10,  1889,  the  oflicer  then  in  charge  of  the  dis- 
trict reported  the  matter  to  the  Department  with  an  estimate  of  $10,000 
for  the  repair  of  the  pier.  The  act  of  April  4, 1890,  providing  "  for  cer- 
lain  of  the  most  urgent  deficiencies  in  the  appropriations  for  the  serv- 
ice of  the  Government  for  the  fiscal  year  ending  June  30,  1890,  and  for 
other  purposes,"  contained  the  following  item  :  "Constructing  pier  in 
Delaware  Bay,  near  Lewes,  Delaware:  For  repairs,  $10,000." 

The  plan  for  repairing  the  pier,  submitted  in  compliance  with  the 
instructions  of  the  Department  dated  April  11,  1890,  proposes  remov- 
i  ing  the  seventeen  injured  piles  and  replacing  them  with  cast-iron  col- 

umns, bolted  to  timber  sills,  sunk  below  the  action  of  sconr.  The  cast- 
iron  caps  and  diagonal  bracing  attached  to  the  injured  piles  are  to  be 
utilized  upon  the  columns  and  the  timber  superstructure  restored  upon 
its  former  plan  of  construction.  To  guard  against  the  recurrence  of 
similar  nccidents  from  colliding  vessels  or  wrecks  in  the  future,  it  is 
j)roposed  to  place  fender-piles  along  both  sides  of  the  shore-arm  of  the 
pier.  Timber  on  hand  and  stored  upon  the  pier  is  to  be  used  in  these 
repairs.  The  approval  of  the  above-described  project  for  the  repair  of 
the  ])ier  was  received  at  the  close  of  the  fiscal  year. 

During  the  fiscal  year  ending  June  30,  181)0,  $78.60  was  expended  in 
the  prei)aration  of  i)lans  for  the  repair  of  the  pier.  • 

The  pier  consists  of  a  substructure  of  wrought-iron  piles,  sunnoanted 
with  a  timber  platform  11  feet  above  low  water,  and  was  designed  to 
carry  a  railroad  track  so  as  to  conform  to  the  privilege  granted  in  the 
act  of  July  15,  1870,  the  railroad  having  its  terminus  in  the  vicinity  of 
the  pier,  "to  extend  their  railroad  upon  and  <5ver  said  pier,  and  to 
freely  use  said  pier  in  connection  with  their  said  road,  subject  to  such 
i^^  I  regulations  and  charges  for  maintenance  and  repairs  as  the  Secreti^ry 

of  War  may  adopt."    The  railroad  has  as  yet  shown  no  intention  of  ex- 
ercising this  privilege. 

The  increased  weight  of  engines  and  rolling  stock  which  have  arisen 
since  the  pier  was  designed  make  the  wooden  superstructure  too  light 
to  bear  such  increased  loads.  This,  in  connection  with  the  perishable 
character  of  the  superstructure,  would,  if  the  pier  is  ever  used  by  the 
railroad  company,  render  necessary  an  iron  superstructui^e  adjusted  to 
the  demands  of  modern  railroad  requirements.  Such  a  plan,  in  accord- 
ance with  Senate  resolution  of  March  12,  1886,  was  submitted  nuder 
date  of  April  2,  1880  (see  Keport  of  the  Chief  of  Engineers  for  1880, 
(pages  837-839)  at  au  estimated  cost  of  $93,000. 
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The  pier  is  used  occasionally  by  tlie  quarautiue  service  connected 
with  the  marine  hospital  at  Cape  Henlopeu  and  others  who  desire  to 
communicate  with  the  shore  from  vessels  entering  the  harbor,  and  by 
the  Light-Honse  Establishment  for  the  temporary  storing  of  a  few  buoys. 

It  is  possible  that  in  future  breakwater  construction  the  pier  may 
afford  facilities  for  carrying  on  the  work,  but  before  it  can  be  utilized 
for  such  purposes  the  decayed  wooden  superstructure  will  require  ex- 
tensive repairs.  The  fender-piles  which  surround  the  outer  end  of  the 
pier  have  either  been  broken  or  so  nearly  chafed  off  by  vessels  lying 
at  the  pier  that  their  protective  value  is  nearly  destroyed.  It  is  essen- 
tial to  the  safety  of  the  pier  that  the  fender-piles  be  maintained  with 
unimpaired  strength. 

To  meet  such  requirements  and  to  provide  for  contingent  repairs 
there  should  be  available  at  least  $10,000. 

The  pier  is  in  the  coUeotion  dintrict  of  Delaware,  the  nearest  port  of  entry  boiug 
WilmingtoUy  where  the  amount  of  revenue  co11ect<?d  dnriug  the  year  endiug  Decem- 
ber 31,  1^9,  was $10, 140.^(21.  The  nearest  fort  and  light-house  are,  respectively,  Fort 
Delaware  and  the  Delaware  Breakwater  Light. 

Total  appropriations  to  June  30,  1890 1378,500.00 

Total  expenditnres  to  June  30, 1S90 3G8, 453.  (>(> 

Money  stntement 

Jaly  1,  1889,  amount  available $124.94 

Amount  appropriated  by  act  of  April  4, 1890 10.000.00 

• 

10,liJ4.y4 
July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,1889 78.  GO 

July  1,1890,  balance  available 10,046.:i4 

f  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1892  10, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867. 


G7. 

IMPROVEMENT  OP  HARBOR  AT  DELAWARE  BREAKWATER,  DELAWARE. 

The  act  of  August  11, 1888,  appropriated  $100,000  for  the  continua- 
tion of  this  improvement.  Under  date  of  November  28,  1888,  a  con- 
tract was  entered  into  with  the  Brandy  wine  Granite  Company  for  the 
delivery,  at  the  i)rice  of  $2.23  per  ton,  of  about  41,000  gross  tons  of  stone 
ill  the  gap  between  the  breakwater  and  the  icebreaker.  During  the 
past  fiscal  year  17,755  tons  of  stone  were  delivered,  making  the  aggre- 
gate amount  of  stone  furnished  under  the  contract  40,950  tons.  Tlie 
contract  was  completed  September  27, 1889. 

The  work  in  progress  since  the  .adoption  of  the  existing  project  in  * 
1882  has  hsul  for  its  object  the  closing  of  the  gap  of  about  1,350  feet  be- 
tween the  breakwater  and  the  ice-breaker,  by  the  deposition  of  random 
stone  forming  the  substructure  of  the  work.  At  the  close  of  the  fiscal 
year  101,713  gross  tons  of  stone  had  been  placed  in  the  work,  thereby 
nearly  completing  the  random  stone  8ul)structure. 

A  survey  to  determine  tbe  exact  condition  of  the  work  was  attempted 
in  the  fall  of  1889,  but  the  continuous  stormy  weather  and  rough  condi- 
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tiou  of  the  bay  prevented  its  aceompliHhment.     It  is  proposed  to  coo 
plete  tbis  survey  during  tbe  early  summer. 

Tbe  nearly  completed  condition  of  tbe  random  8tOD«  substructure 
made  it  necessary  to  provide  for  tbe  proposed  concrete  superstroctore, 
and  under  date  of  February  12,  1890,  Lieut.  Col.  Henry  M.  Robert,  then 
in  charge  of  tbe  work,  submitted  a  revised  project  ibv  tbe  work  remain- 
ing  to  be  done,  wbicb  was  approvetl  by  tbe  Uexjartment  on  Febraarj 
20,  1890,  and  is  appended  hereto. 

This  project  proposes  that  tbe  random  stone  substrnctare  sbali  be 
completed  with  a  sea  slope  of  1  vertical  to  2  horizontal,  and  harb(»r 
slope  of  1  vertical  to  IJ  borizontal ;  tbe  top  of  the  snperstructure  to  lie 
02  feet  wide  and  15  feet  below  mean  low  water.  The  concrete  saper- 
sfructure  to  have  a  cross-section  of  27  feet  high  and  27  feet  wide,  with 
its  top  7^  feet  above  mean  low  water.  Tbe  superstructure  from  its  ba«e 
to  a  height  of  about  2  feet  above  bigh  water  to  be  bnilt  of  coiicrete 
blocks ;  the  remaining  5J  feet  of  height  to  consist  of  concrete  iu  ma^ 
The  estimated  cost  of  completing  tbe  work  in  acC'Ordance  with  this  proj- 
ect was  $500,000. 

Within  the  last  two  years  the  shipping  in  the  harbor  has  severely 
suffered  from  two  unusually  violent  gales.  On  March  12, 1888, 27  vtf- 
sels  lying  at  anchor  behind  the  breakwater,  and  in  its  vicinity,  were 
driven  ashore  and  wrecked.  From  September  9  to  13, 1889,  theharbor 
was  again  swept  by  a  severe  easterly  gale,  during  which  the  wind  at- 
tained a  velocity  of  from  60  to  75  miles  per  hour ;  23  vessels  were  driven 
from  their  moorings  behind  the  breakwater  and  wrecked  upon  the  adja- 
cent beach.  Several  vessels  anchored  in  the  bay  and  10  miles  norUi  of 
the  breakwater  foundered  and  sunk  at  their  cables.  Most  of  the  vesseh 
driveu  upon  the  beach  were  subsequently  released,  but  a  number  were 
so  completely  wrecked  as  to  be  incapable  of  removal.  The  heavy  seas 
which  swept  directly  through  the  gap  between  the  breakwater  and  ice- 
breaker forced  vessels  away  from  the  area  of  deepest  water,  thereby 
greatly  restricting  the  available  anchorage  ground  of  the  harbor.  Al- 
though the  seas  swept  away  the  bell-tower  and  platform  at  the  light- 
house on  the  breakwater,  no  material  injury  was  done  to  the  break- 
water beyond  the  displacement  of  a  few  stones  from  the  sea  slope  at 
the  northerly  end  of  the  work. 

lu  the  sixty-two  years  which  have  elapsed  since  the  Delaware  Break- 
water was  first  i)lanned,  great  changes  have  ensued  iu  tbe  character, 
dimensions,  and  draught  of  the  vessels  for  which  protection  was  required 
and  provision  made.  In  addition  to  this  change  of  requirements,  tbe 
deep  water  area  then  available  for  anchorage  behind  the  breakwater 
has  been  greatly  reduced  by  shoaling. 

From  these  continued  causes  a  necessity  hiis  arisen  for  a  more  ample 
harbor  of  refuge  whereby  protection  can  be  given  to  tbe  deep  dniugbt 
vessels  parsing  this  part  of  the  Atlantic  coast,  and  in  expression  of  this 
need  the  commercial  and  maritime  interests  of  Philadelphia  have  al- 
ready memorialized  Congress. 

Even  assuming  that  such  a  deep-water  harbor  of  refuge  will  liecome 
an  accomplished  fact,  there  nevertheless  remains  the  necessity  for  com- 
pleting the  existing  project  of  the  present  breakwater,  whereby  in- 
creased accommodation  will  be  given  to  tbe  four  or  five  thousand  fi*^b 
ing  vcvssels  and  smaller  coasting  craft  which  yearly  use  the  harbor  and 
with  advantage  can  continue  to  do  so  even  after  a  more  capacious  bar 
bor  is  bnilt  in  the  vicinity. 

The  Maritime  Eixc\\a\i^^  o^  PVvvVcvdel^bia  maintains  a  station  on  tbe 
breakwater,  aT>«\  thiows^  l^\^^tA\>\i-c>"^\^^  \v^\wsyiecL  vV^a  xsiaiulaDd  Mi 
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their  station  are  in  connection  with  the  8bipi>ing  of  tiie  barbor.  The 
reports  of  the  Maritime  Exchange  state  that  daring  the  year  1880, 2,948 
vessels,  exchisive  of  tugs,  fishing,  and  small  coasting  craft,- anchored 
under  the  protection  of  the  breakwater. 

If  fnnds  are  available,  it  is  proposed,  during  the  next  fiscal  year,  to 
complete  the  substructure  and  commence  the  construction  of  the  con- 
crete superstructure.  A  detailed  project  for  the  execution  of  this  work 
is  now  in  course  of  preparation. 

This  work  is  situated  in  the  collection  district  of  Delaware.  Wiliuin^^t^n  im  the 
nearest  port  of  entry,  at  which  the  revenue  collected  during  the  year  ending  Decem- 
ber 31,  1889,  was  $10,140.21.  Fort  Delaware  is  the  nearest  fort,  and  the  Bruukwater 
Light  the  nearest  light-house. 

Total  appropriations  to  June  30, 1890 - $0,548,353.70 

Total  expenditures  to  June  30, 1890 2,547,1*^5.92 

Total  appropriations  under  present  project  to  Juno  30, 1890 356, 250. 00 

Total  expenditures  under  preeeu  t  project  to  J  une  .30, 1890 355, 022. 22 

Money  statement 

July  1, 18^,  amount  available $5,075.72 

July  1 ,  1889,  amount  covered  l>y  existing  contracts 39, 705. 15 

44,780.87 
July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  Jnly  1,1889 $43,649.85 

July  1,1890,  outstanding  liabilities 74.43 

4.3,724.28 

Jnly  1, 1890,  balance  available 1,153.X> 

Amnunt  appropriated  by  act  of  September  19,1890 - 80,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 81, 153. 35 

f  Amount  (estimated)  required  for  completion  of  existing  project 420, 000.  00 

J  Amount  tbut  can  be  profitably  expended  in  fiscal  yoarendiug  Jnne30, 1892  420, 000. 00 
)  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L     harbor  acts  of  1866  and  1867. 


special  report  on  delaware  breakwater,  with  reference 
to  the  plan  for  closing  the  gap  between  the  breakwater 
and  the  ice-breaker. 

United  States  Engineer  Office, 

Philadelphia^  Pa,,  February  12,  1890. 

General  :  I  have  the  honor  to  submit  the  foUowing  report  upon  the 
Delaware  Breakwater,  with  a  recommendation  that  certain  modifica- 
tions be  made  in  the  present  plan  for  closing  theg^ip  between  the  break- 
water and  the  ice-breaker. 

The  original  project  for  the  Delaware  Breakwater  was  submitted  in 
1828,  and  the  work  was  completed  in  1869,  at  a  cost  in  round  numbers 
of  $2,200,000.  The  work  consisted  of  two  detached  works  of  random 
stone  2,558  and  l,3i^9  feet  long,  respectively,  separated  by  an  interval 
of  1,3S0  feet.  The  connecting  of  the  two  detached  portions  by  filling 
the  gap  was  commenced  in  1883,  and  is  still  in  progress. 

The  project  for  closing  the  gap  provides  for  a  brush  mattress  2  feet 
thick  and  100  feet  wide,  upon  which  is  to  be  placed  random  stone  to  a 
height  of  12  feet  below  mean  low  water,  at  which  level  it  is  to  have  a 
width  of  48  feet  with  side  slopes  of  1  vertical  on  2  hoT\2.ow\;!3X\  w^ov^Wj^^ 
rabble  lonndatioii  ia  to  be  placed  a  monoVvttiw  »\\\y«tsX*T\3LeXMct^  ^1  ^i«w- 
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Crete,  with  a  height  of  24  feet  aud  a  width  of  24  feet  at  the  bottinn  aad 
12  feet  at  the  top,  which  top  is  to  be  12  feet  above  mean  low  water  and 
about  7^  feet  above  mean  high  water. 

The  condition  of  the  work  at  present  is  as  follows :  The  brush  mat-  ii 
tress  was  completed  in  1884,  and  101,713  tons  of  random  stone  hm  \ 
been  placed  upon  it,  raising  the  rabble  monnd  at  places  to  within  I!l  \ 
feet  of  low  water.  f 

A  survey  to  ascertain  the  exact  condition  of  the  mbble  monnd  was    I 
attempted  last  fall,  bat  had  to  be  abandoned  on  accoont  of  the  unpr^     \ 
cedented  stormy  season.    It  reqaire<l  1.5  tons  of  stone  for  every  cnlsf 
yard  of  volume  in  the  completed  breakwater,  and,  as  the  rabble  inoiiiMl    | 
in  the  gap,  with  its  propovsed  cross-section,  would  have  a  volnrae  of 
87,500  cubic  yards,  it  would  probably  require  aboat  131,250  tons  of 
stone  to  construct  the  rubble  mound  on  the  present  plan.    Of  thii 
amount  101,713  tons  have  already  been  placed  in  the  ^p,  leaving  only 
about  30,000  tons  yet  to  be  placed  to  complete  the  rabble  mound  on  the 
present  plan. 

It  becomes  necessary,  therefore,  to  be  prepared  for  at  once  commeoe- 
ing  the  superstructure. 

An  examination  of  the  present  plan  has  led  me  to  doubt 'the  wisdom 
of  carrying  it  out  in  its  details.  My  objections  may  be  briefly  stated 
as  follows : 

(1)  The  superstnicture  is  to  he  a  monolith  of  concrete. — This  requires 
that  the  concrete  shall  be  mixed  on  the  breakwater  or  the  ice-hre«iker, 
which  are  masses  of  rubble-stone,  only  22  feet  wide  at  top  and  rising 
only  8J  feet  above  mean  high- water,  and  exposed  to  the  force  of  the 

\\  waves  from  the  sea.     Work  could  only  be. carried  on  in  favorable 

weather  while  the  entire  force  would  have  to  be  constantly  employed. 
Material  would  have  to  be  brought  from  a  distance  in  qnantitiej)  too 
large  to  be  stored  on  the  breakwater,  which  would  necessitate  tbeir 
being  stored  on  the  shore.  The  room  on  the  breakwater  is  so  small 
that  I  can  notice  how  the  concrete  could  be  mixed  there  except  at 
great  expense.  If  the  concrete  is  mixed  on  shore  and  transported  to 
the  breakwater  in  boats,  considering  the  uncertainty  of  prompt  delivery 
from  weather  and  other  causes,  there  would  appear  to  be  great  risk  of 
much  of  the  concrete  being  spoiled.  In  any  case,  I  think  the  expense 
would  be  much  greater  than  it'  the  superstructure  were  made  of  concrete 
blocks,  constructed  where  they  could  be  mjulo  at  least  ex{>ense^  consid- 
ering the  price  of  labor  and  of  material.  Even  if  the  breakwater  ex- 
tended to  the  mainland  so  that  there  could  be  railroad  commnnicadon 
between  the  place  where  the  concrete  was  mixed  and  the  work,  yet  even 
then  I  doubt  the  expediency  of  making  the  superstructure  a  monolith. 

(2)  The  cross'section  of  the  superstructure  w  too  light — ^The  breakwater, 
when  completed,  will  consist  of  a  broken  line  composed  of  three  straiffbt 
lines,  the  middle  one,  corresponding  to  the  gap,  being  much  more  ex- 
posed to  the  waves  than  the  others.  The  present  plan  for  the  super- 
structure of  this  middle  portion  provides  for  a  width  of  24  feet  at  the 
bottom  and  12  feet  at  the  top,  or  a  mean  width  of  18  feet.  Judging 
from  the  experience  of  the  past,  I  have  no  confldence  in  the  ability  of 
such  a  section  to  resist  the  force  of  the  waves  at  the  Delaware  Break- 
water, lam  inclined  to  think  an  addition  of  one-third  to  the  width 
would  suffice,  but  to  avoid  all  risk  it  would  be  better  to  add  50  percent., 
so  as  to  give  a  mean  width  of  27  feet  instead  of  18  feet. 

Instead  of  sloping  sides  I  would  make  them  vertical,  on  acoowDt  of 
the  great  inconvenience  with  the  block  system  of  having  so  many  siies 
M  are  necessitated  by  aeoti^'Uiiit  eXiwJi^^vcL^vltli-^  and  also  becaose  the 
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danger  is  more  from  sliding  than  overturning,  and  the  rectaugular  sec- 
tion give^a  greater  resistance  of  friction  by  placing  a  larger  volume  of 
concrete  oiit  of  the  water,  where  its  effective  weight  is  nearly  doubled. 

(3)  T/te  rubble  mass  is  to  liave  its  top  tHthifi  12  feet  of  low  water- — With 
vertical  superstructures  of  concrete  or  masonry  structures  the  force  of 
the  recoil  of  the  wave  or  the  undertow  is  felt  to  a  very  great  depth,  and 
late  exi)erience  would  lead  to  placing  the  foundation  as  low  i\s  15  or  18 
feet  below  low  water  at  a  place  with  the  exposure  of  the  Delaware  Break- 
water. The  rubble  mound  is  now  at  such  a  height  that  it  would  be  ex- 
pensive to  make  its  tow  lower  than  15  feet  below  low  water,  and  Ir 
would  recommend  that  that  height  be  adopted.  This  will  require  the 
removal  of  some  stone, but  the  expense  is  justifiable. 

(4)  Only  24:  feet  is  allowed  for  the  bermes  at  the  foot  of  the  superstruct- 
ure.— For  the  reasons  just  given  for  lowering  the  top  of  the  rubble 
mass,  I  would  recommend  that  there  be  a  berme  of  10  feet  on  the  harbor 
side  and  25  feet  on  the  exposed  side  of  the  concrete  superstructure. 
This  would  allow  of  the  placing  large  size  stone  at  the  foot  of  the  verti- 
cal wall  on  the  exposed  side,  aud  add  very  much  to  the  protection  from 
uifdermining. 

(5)  The  rear  slope  of  the  rubble  nmss  is  too  gentle. — The  rear  slope  is 
placed  at  1  vertical  to  2  horizontal,  the  same  as  the  front  slope.  The 
rear  slope  of  the  present  breakwater,  which  is  more  exposed,  now  stands 
at  1  vertical  to  1.5  horizontal,  so  there  is  no  need  of  providing  for  a 
gentler  slope  in  the  gap. 

In  accordance  with  the  above  views  I  would  recommend  the  adop- 
tion of  the  following  project  for  completing  the  Delaware  Breakwater : 

REVISED  PROJECT. 

Rubble  mound. — The  rubble  mound  to  have  side  slopes  of  1  vertical 
to  2  horizontal  on  the  sea-face  and  1  vertical  to  1^  horizontal  on  the 
harbor  face ;  its  top  to  be  62  feet  wide  and  15  feet  below  mean  low 
water. 

Superstructure, — ^The  superstructure  to  have  a  cross-section  of  27 
feet  height  and  27  feet  width,  its  base  being  15  feet  below  mean  low 
water  and  its  top  7^  feet  above  mean  low  w.ater ;  the  material  of  which 
it  is  composed  to  be  concrete  blocks  up  to  about  2  feet  above  high  water, 
the  topping,  after  the  blocks  have  settled,  to  be  a  mass  of  concrete ;  the 
foot  of  the  superstructure  to  be  protected  on  the  sea* face  by  large  blocks 
of  stone  weighing  not  less  than  4  tons. 

ESTIMATE. 

20, CKK)  tuu8  rabble-stone,  at  $2.50  per  ton $50,(00 

10,000  tons  very  large  rubble-stone,  at  $3  per  ton 30, 000 

3(i,500  cnbic  yanls  ofconcrete  placed  in  work,  at  |10  per  cubic  yard 3^)5, 000 

Snperiotendeuce  and  contingencies 55,000 

Total •- 500,000 

This;  together  with  the  amount  already  appropriated,  exceeds  the  esti- 
mate for  the  existing  project  of  1882  by  $181,250. 
Very  respectfully,  your  obedient  servant, 

Henry  M.  Robebt, 
Lieut,  OoL  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.8,  A, 
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and  side  slopes  of  1  vertical  upon  2  horizoutal. 

(3)  The  constrnctiou  of  a  concrete  superstnictare  npon  the  raDdom  stone  foon 
tiou  with  a  bottom  width  at  12  feet  below  mean  low  water  of  24  feet  aod  a 
width  at  12  feet  above  mi^an  low  water  of  12  feet. 

The  first  stib  division  was  completed  in  1834,  and  the  second  ha9  been  sooea 
completed  that  it  becomes  necessary  to  consider  in  detail  the  third. 

£ven  thon;;h  the  project  stands  committed  to  a  concrete  superstrnctnre,  it  mi] 
be  instructive  to  conhider  to  what  extent  such  a  superstructure  would  be  rooree 
nomical  than  to  continue  with  a  cooBtruction  similar  in  section  to  the  existing  brs 
water. 

From  a  study  of  the  26  sections  of  the  breakwater  taken  in  1872,  the  mean  eecti 
shown  in  accompanying  sketch  (Fig.  1,  Plate  1)  has  been  compiled. 

The  present  slopes  of  the  breakwater  may  be  considered  as  8loi>es  of  eqailibrii 
resulting  from  the  action  of  waves  thereon,  and,  since  the  gap  will  be  exposed 
forces  in  no  way  loss  than  those  impressed  upon  the  breakwater,  it  would  not  ben 
to  assume  a  section  for  a  random  stone  breakwater  closiiig  the  icap  less  than  tli 
which  is  found  to  exist  in  the  present  breakwater. 

The  original  depth  of  water  over  the  site  of  the  breakwater  was  about  30  feet 
determined  by  the  survey  of  1828.  The  mean  depth  over  the  original  site  of  tbf  z 
as  determined  from  the  sui-vey  of  1881  was  32  feet  Applying  this  increase  of  2r 
to  the  mean  section  of  the  breakwater  there  will  resnlt  a  cross>sectional  areaof  49£ 
square  yards,  or  a  volume  for  a  random  stone  breakwater  closing  the  gap  of  l^ 
cubic  yards  for  each  linear  foot  of  the  work. 

Of  this  vohiiiie  of  165.1  cubic  yards,  106.3  cubic  yards  is  below  the  plane  of 
feet,  and  r)8.8  cubic  yards  above  the  plane  of  12  feet  Ixdow  mean  low  water. 

The  average  volume  contained  in  the  random  stone  foundation  for  the  existing  pr 
ect  of  closing  the  gap  is  65.1  cubic  yards  per  linear  foot  of  breakwater.  Froni  tl 
it  follows  that  there  would  be  an  excess  in  rubble  stone  of  (16.'>.1— (>6.1)  100  cul 
yards  per  linear  foot,  if  the  present  section  of  the  breakwater  was  used  in  cloiii 
the  gap  in  ]dace  of  the  proposed  random  stone  foundation  with  a  concrete  snp 
structure.  This  excess  of  100  cubic  yards  per  linear  foot  will  be  divided  as  follov 
41  cubic  yards  will  be  below  the  plane  of  12  feet  and  59  cubic  yards  above  the  pla 
of  12  feet  below  mean  low  water. 

From  the  experience  gained  in  the  construction  of  the  breakwater  it  was  foa 
that  each  cubic  yard  of  volume  of  the  breakwater  was  equal  to  1.5  gross  tons  of  8U> 
deposited.  On  this  basis  the  above  excess  of  100  cubic  yards  would  be  divided 
follows: 

(41 X  1.5)  61.5  gross  tons  below  the  — 12.0-foot  plane. 
(59x1.5)  88.5  gross  tons  above  the  — 12.0-foot  plane. 

The  contract  cost  of  placing  these  quantities  of  stone  may  be  estimated  as  fi 
lows : 

61.5  gross  tons  at  ^2. 50  ^  |15.3. 75 


APPENDIX  G REPOUT  OF  MAJOR  RAYMOND.       8D5 

tliere  rosnltH  46.3  cubic  yards  or  1,250  cubic  feet  per  lindhr  foot  of  HuperHtruoturc. 
A86niniDg  tbut  tbr  superstructure  will  be  24'feet  lii;;b,  as  provided  iu  the  exiHting 
project,  there  "will  rosult  »  mean  width  of  (1250 -f- 24)  52  feet.  The  present  project 
provides  for  a  siiperstrncturc  24  feet  wide  at  base  and  12  feet  wide  at  top.  If  this 
section  be  iucreae^ed  to  a  uniform  width  of  24  feet,  there  wonhi  8till  remain  the  mar- 
gin of  (52  —  24)  28  feet  in  favor  of  the  concrete  superstructure,  or  a  bavin*;  of  25  cubic 
yards  per  linear  foot  of  breakwater. 

This  quantity  at  |10  per  cubic  yard  represents  a  saving  of  f250  per  linear  foot,  or 
for  the  entire  length  of  the  gap  (1,:?50  feet  by  $250)  $337,500. 

Or  it  might  be  stated  thus;  with  an  assnracd  scctiou  to  the  concrete  superstructure 
of  (24  X  24  feet)  21^  cubic  yards  per  liuear  foot  the  f4C^3.50  would  pernut  the  concrete 
to  cost  {$4(h)J)0  -f-  2H)  $21.73  per  cubic  yard.  Such  a  i)rice  is  manifestly  more  than 
double  that  which  would  obtain  in  practice. 

From  the  furegoiifg  it  becomes  evident  that  a  concrete  superstructure  will  be  far 
more  economical  than  to  repeat  the  present  sectiou  of  the  breakwater. 

COMPARISON  BETWEEN  THE  EXPOSURE  OF  THE  PRESENT  BREAKWATER  AND  A  WORK 

CLOSING  THE  GAP. 

The  destructive  forces  impressed  upou  a  breakwater  vary  with  the  fetch  of  the  se- 
verest seas,  and  also  with  the  angle  of  incidence  between  the  line  of  impact  of  such 
seas  aud  the  axis  of  the  breakwater. 

Other  conditions  being  equal  the  force  of  impact  of  waves  of  translatiou  varies 
with  the  siu'^  of  the  augle  of  incidence  as  above  detiued. 

It  will  be  seen  by  reference  to  the  chart  of  Delaware  Bay  that  tuis  angle  will  vary 
with  the  same  wave  in  the  case  of  the  breakwater  aud  the  work  closing  the  gap  as 
follows: 
Angle'' between—  Degrees. 

B.  W.  and  line  to  outar  edge  Now  Jersey  coast 55 

Qap  and  line  to  outer  edge  New  Jersey  .coast G7 

B.  W.  and  line  to  outer  edge  Shoals 47 

Gap  and  line  to  outer  edge  Shoals 58^ 

1$.  W.  and  line  to  middle  exposure 30 

Gap  and  line  to  middle  exposure 42 

B.  W.  and  line  to  end  Capo  Henlopen 13 

Gap  and  line  to  end  Cape  Uenlopeu *25^ 

Upon  the  assumption  that  the  force  of  the  same  line  of  wave  impingin'g  upou  the 
breakwater  and  upon  the  gap  with  the  above  angles  of  incidence,  will  be  proportional 
to  the  sin^  of  these  angles,  we  will  have,  cousidering  the  normal  impact  as  uuity, 
the  following: 
Angle  between — 

B.  W.  and  line  to  outer  edge  coast 0.07 

Gap  aud  line  to  outer  edge  coast 0.35 

B.  W.  and  line  to  outer  edge  shoals 0.53 

Gap  and  line  to  ont^er  edge  shoals 0.72 

B.  W.  and  line  to  middle  exposure 0.25 

Gap  aud  line  to  middle  exposure 0.  45 

B.  W.  and  line  to  end  Cape  Henlopen 0.05 

Gap  and  line  to  end  Cape  Uenlopeu 0. 18 

From  this  comparison  the  exposure  of  the  gap  from  the  sector  which  is  unpro- 
tected by  coast  line  or  outlying  shoals  would  be  nearly  double  the  exposure  of  tbe 
present  breakwater.  £veu  under  these  conditions  the  gap  would  still  be  exposed  to 
forces  which  are  only  aliout  one-half  of  those  which  would  result  if  the  axis  of  the 
gap  was  normal  to  the  line  of  approach  of  unobstructed  waves  from  the  ocean. 

It  is  probable  that  the  apparent  advantage  of  this  obliauity  of  axis  to  the  lino  of 
approach  of  maximum  waves  is  in  practice  somewhat  reduced  by  the  tendency  of  the 
adjacent  shore-lines  to  wheel  the  waves  into  lines  approaching  parallelisni-to  the 
breakwater.  That  the  obliquity  of  the  axis  of  the  breakwater  to  the  lines  of  wave 
approach  modifies  the  effective  action  of  the  waves  is  shown  by  the  fact  that  the  sea 
alopes  are  much  steeper  than  those  which  are  found  upon  European  breakwaters  of 
siuiilar  type  subjected  to  full  ocean  exposure. 
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DKSCUIPTION    OF     BUEAKWATEKS     C()NS»t>TlNG     OF     A     CONCRETE     SUPERSTfiUCTUKI 

FOUNDED   UPON  A   KAN  DOM    tjTONE   SUBSfKCCTCRE. 

Such  breakwaters  have  beeu  built  at  the  following  localities : 


Locality. 


Colombo,  Ceylon  .. 

Madras,  India 

Hormngao.  India... 
Manora,  India. ... 
Ku8ton<Uie,  Turkey 

Odessa,  Rasaia 

Fiume,  Austria 

Ymuiden,  Holland. 


X«atitude  N. 

J.in'n*^^ 

T    a.nai^i*— w  — 

70 

»' 

130 

^ 

2iO 

» 

2SO 

1? 

440 

»'^ 

4eo 

a^ 

•      450 

i^ 

52k^ 

V 

The  folio wiu);  table  gives  the  princi})al  diiiieDsioos  of  these  breakwaters: 


Locahty. 


Colombo 

Madr&a 

Mormugao  .. 

Manoi-a 

KuMtundjie^ 

Odo»8a§ 

Fiumell  

Ymuiden  — 


Baeo  of 

snpct"- 

Top  of 

super- 

Total 
height  of 

Width  of 
8up«r- 
8tnict- 

«tn»cturo 

stiiiclure 

aaper- 

bc^low 

ul>ovo 

ntruct- 

M.L.W. 

M.  L.W. 

ure. 

uro. 

*20 

12 

32 

34 

22 

8 

30 

24 

H8 

J  20 

38 

30 

15 

U 

2i 

24 

tie 

12 

28 

12-18 

22 

10 

32 

22-28. 

22J 
t25 

24 

2:14 
28-38 

18 

43 

Ranse  of 
tiJes. 


Hei;;ht 

above 

high 

water. 


ofvatir 


1M8 

i(^ 


*  Rabble  and  10-tou  bags  uf  concrete  extend  nliont  5  feot  above  the  base. 
tiSea-face  and  slope  protected  with  large  concrete  blocLs. 

i\  Includoa  a  parapet  7  feet  high  and  15  feet  tliiok. 
')  Upon  the  west  nhorouf  the lUack  Sea. 
I  Upon  the  Gulf  Quarnero,  Adriatic  Sea. 

Of  the  foregoing  breakwaters  Colombo,  Madras,  Mormagao,  Manora,  and  Yniaidea 
are  exposed  to  ocean  waves;  Knsteudjie  aud  Odessa  to  the  waveB  of  the  Black  S«a, 
and  Finnie  to  the  waves  of  the  Gnlf  of  Quarnero,  on  the  Adriatic  Sea. 

The  exposure  to  which  these  breakwaters  are  subjected  may  be  divided  into  two 
classes,  the  five  subjected  to  ocean  exposure  falling  into  the  hrst  class,  and  the  re- 
maining three  into  the  second  class.  In  using  the  Experience  which  has  resolteil 
from  these  works  as  a  criterion  for  construction  at  Delaware  Breakwater,  it  would 
seem  only  natural  to  accept  the  exposure  of  the  tirst  group  as  mure  similar  in  general 
conditions  to  the  Delaware  Breakwater  than  the  second. 


/ 


DEPTH  OF  CONCUETE  SUPERSTRUCTURE  BELOW  MEAN  LOW  WATER. 

In  the  five  works  comprising  the  first  group  the  foundations  of  the  concrete  snper- 
structnre  are  placed  from  15  to  25  feet  below  mean  low  water.  This  might  have  heen 
adopted  for  two  reasons,  viz :  (1)  Economy  of  ctuistruction  ;  (2)  Stability  of  the  work. 

In  the  case  of  Ymuiden  Breakwater,  where  the  rubble  base  was  only  3^  feet  in  thick- 
ness, it  seems  highly  probable  from  the  known  absence  of  stone  witbiu  reasonable 
distance  from  the  site  of  the  work  that  the  depth  of  25  feet  was  chosen  frotu 
grounds  of  economy.  Excluding  Ymuiden,  for  the  remaining  four  works  the  deptli 
of  the  concrete  foundation  varies  from  15  feet  at  Manora  to  22  feet  at  Madras. 

The  e;*rlier  breakwaters,  even  when  provided  with  a  superstructure  or  i»»r»i)<>^' 

E resented  to  tlie  sea  a  face  of  random  stone,  with  slopes  of  from  1.5  to  1.7  betwewi 
igh  water  and  about  12  feet  below  mean  low  water.  The  effect  of  these  long  fl»t 
slopes  leading  up  to  the  parapet  naturally  reduced  the  force  of  the  waves  and  nia- 
terially  lessened  the  back  draught  of  the  seas  and  their  effect  upon  the  stoue  forming 
the  sea-slope  below  the  surface  of  low  water. 

From  the  experience  gained  in  the  older  types  of  breakwaters  it  was  inferred  th»l 
the  waves  had  no  iniluence  upon  large  rubble  at  a  depth  of  12  feet  below  mean  low 
water ;  but  that  which  was  true  of  the  older  types,  with  tlat  slopes  extending  wt'll 
above  the  surface  of  the  water,  ceased  to  be  true  when  the  wave  was  met  by  a  verti- 
cal wall  founded  at  a  depth  of  12  feet  or  more  below  mean  low  water.  The  recoil  <»» 
a  wave  from  a  vertical  lace  is  so  much  more  severe  than  the  recoil  from  a  loDg  oit 
slope,  that  it  seems  only  natural  to  expect  that  the  distnrbanoe  of  the  rabble  baaeiu 
the  former  case  would  be  carried  to  a  much  greater  depth  than  in  the  latter.  ^*'"j** 
quently  the  UmAtiu^j;  dev)^\i  «wt  viVivoXi \w\)V\«>  >N\va^v>\xwvV  io  be  undisturbed  in  the  older 
types  of  breakwatera  vfaa  vkoV.  &  \>Mh^^  ^itvv.'itvQkw  >«\\wx.  ^^^^Yv^  \«^  \^\%^<«at6r8  sJtf' 
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looiited  with  a  vertical  anpeistrc^ctare  extending  well  below  the  surface  of  mean 
»w  water. 

This  radical  difference  between  the  action  of  a  vertical  wall  and  flat  siopes  of  ran- 
om  Bt^ne  has  resulted  in  material  changes  of  opinion  as  to  the  limiting  depthof 
ave  disturbance,  and  where  a  depth  of  12  feet  was  formerly  considered  sufficient  Uy 
lace  rubble-stone  beyond  the  action  of  waves,  depths  of  18,  and  even  22,  feet  are 
ow  advocated  and  used.  , 

At  Aldemey  the  rubble  base  was  originally  placed  at  12  feet  below  mean  low  water, 
at  before  a  condition  of  stability  was  attained  the  top  of  the  rubble  mound  at  the 
Ghse  of  the  superstructure  bad  been  reduced  to  a  depth  of  betweeu  15  and  16  feet,  and 
^en  at  this  depth  it  was  necessary  to  maintain  the  top  of  the  rubble  with  added 
laterial  to  replace  that  which  was  swept  away.  There  is  most  manifest  economy 
I  either  placing  the  rabble  so  low  at  the  first  as  to  secure  its  stability,  or  else  pro- 
iotins  it  with  stone  too  large  to  be  removed.  Otherwise  the  stability  of  the  whole 
ork  IS  endangered,  or  else  a  large  annual  expetise  must  be  iiicnrred  to  supply  the 
aste  and  thereby  insure  tbe  wonc. 

At  Tynemonth,  where  the  superstructure  is  founded  at  a  depth  of  20  feet  below 
lean  low  water,  it  has  been  necessary  to  protect  the  top  of  the  rubble  mound  on  tbe 
ta-face  with  a  double  row  of  large  concrete  blocks. 

At  Colombo  the  base  of  tbe  superstructure  at  2,000  feet  from  the  shore,  and  in  water 
)  feet  deep,  is  placed  W  feet  below  mean  low  water,  but  the  sea-face  of  the  work  is 
rotected  by  large  rubble-sto'ne  raised  to  a  height  of  5  feet  above  the  base,  and  such 
ione  further  protected  with  a  close  layer  of  10-ton  bags  of  concrete.  At  3,000  feet 
om  the  shore,  and  in  water  40  feet  deep«  tbe  superstructure  is  carried  to  a  depth  of 
)  feet  below  mean  low  water,  and  then  protected  by  large  rubble  and  concrete  bags 
At  Madras  tbe  base  of  the  superstructure,  founded  22  feet  below  mean  low  water, 
terns  to  bave  been  sufficiently  deep  to  protect  the  top  of  the  rubble  base  from  the 
feet  of  wave  recoil.  Nevertheless,  in  the  amended  project  for  the  extension  of  the 
iadtas  breakwater  a  wave-breaker  is  provided  along  the  sea-face  of  the  superstruct- 
re,  consisting  of  large  random  blocks  of  concrete  piled  against  the  sea-face  and  extend- 
ig  to  tbe  plane  of  high  water. 

At  Mormugao  the  base  of  the  superstructure,  founded  18  feet  below  mean  low  water, 
is  been  protected  on  it«  sea-face  by  a  wave-breaker  consisting  of  20-ton  concrete 
locks  extending  above  the  plane  of  high  water. 

At  Manora  the  superstructure,  founded  at  15  feet  below  mean  low  water,  has  not 
iffered  from  any  reduction  of  the  rubble  base.  This  is  probably  due  to  the  reduced 
cposure  of  the  locality,  joined  with  the  fact  that  the  superstructure  is  so  low,  prac- 
cally  the  plane  of  mean  high  water,  that  the  seas  easily  pass  over  the  work,  and 
mseqnently  greatly  reduce  the  back  draught  or  recoil  of  the  waves.  ^ 

At  Kustendjie  the  superstructure,  founded  at  Hi  feet  below  mean  low  water,  is  pro- 
)cted  on  the  sea-face  with  large  random  stone  blocks,  which  extend  about  8  feet 
yov^  the  base  of  the  superstructure. 

At  Odessa,  where  the  superstructure  is  founded  22  feet  below  mean  low  water,  the 
ibble  base  has  not  required  protection. 

At  Ymniden,  although  the  superstructure  is  founded  at  a  depth  of  25  feet  below  mean 
tw  water,  the  sea-face  is  provided  with  a  wave-breaker  of  large  concrete  blocks  ex- 
inding  above  the  plane  of  high  water.  This  added  precaution  was  probably  m  ide 
dcessary  for  the  reason  that  the  rubble  base  was  only  S^feet  in  thickness,  and  being 
kunded  on  yielding  sand,  it  became  imperatively  necessary  to  protect  the  sea-face 
om  oarrents  which  would  produce  scour  and  the  consequent  settlement  of  the  entire 
ork. 

With  the  exception  of  tbe  Manora  Breakwater,  the  top  of  which  is  not  above  mean 
igh  water,  we  find  that  even  when  tbe  base  of  the  superstructure  is  placed  at  from 
)  to  22  feet  below  mean  low  water  it  has  been  considered  necessary  to  give  in- 
reaaed  assurance  to  the  rubble  base  by  special  protection.  While  the  formation  of 
ave-breakers  undoubtedly  strengthens  an  otherwise  weak  superstructure  it  is  highly 
robable  that  the  expenditure  of  a  less  amount  of  money  applied  towards  placing  the 
»andations  at  a  lower  level  or  in  giving  increased  thickness  to  the  superstructure, 
ould  produce  better  results. 

From  the  foregoing  it  may  assumed  that  the  best  modern  practice  would  place,  in 
realities  subject  to  ocean  exposure,  the  base  of  tbe  superstructure  at  from  15  to  22 
let  below  mean  low  water,  and  even  then  give  the  top  of  the  rubble  mound  addi- 
onal  seonrity  by  the  use  of  large  stone  or  concrete  blocxs. 

}OMPARATrVlS  EXPOSURK  OF  THB  DIFFERENT  LOCALITIES  UNDER  CONSIDERATION. 

The  foroes  tending  to  the  destruction  of  a  breakwater  depend  upon  the  exposure  of 

le  site,  or,  in  other  words,  upon  the  height  and  velocity  of  the  extreme  waves  which 

le  work  will  be  required  to  meet  and  the  angle  of  incidence  of  such  waves  with  the 

reakwater. 

j^t  Colombo  the  direction  of  the  breakwater  from  tbA  Vnixd  \j^  ^*  V^  ^.y>\A  N^k^ 
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direction  makes  an  angle  of  about  30^  with  the  northwest  monsoons  and  58^  wifhtb 
Boathwest  monsoons.  These  monsoon  winds  are  of  Ion;;  dnratlon  and  prodtoe  the 
heaviest  seas  which  have  been  observed  at  Colombo.  Of  the  two  direction!  nuKd 
the  southwest  monsoons  are  the  most  severe,  and  that  of  July,  1878.  which  soniewfatt 
injured  the  work  and  led  to  a  change  in  the  section  of  the  breakwater,  prodond 
waves  15  feet  high  from  trough  to  crest  and  with  a  velocity  of  aboat  35  feet  per  mt- 
ond.  ^ 

At  Madras  the  directions  of  the  breakwaters  are  S.  72^  £.,  converging  by  ntsn 
arms  at  anfjles  of  70^  with  the  short  arras. 

The  site  is  more  exposed  to  heavy  seas  than  at  any  other  of  the  localities  osdff 
consideration.  Besides  the  monsoon  gales,  severe  cyclones  occar  in  May  and  Korea* 
ber,  which  impress  heavy  seas  upon  the  breakwaters.  No  information  is  gi?eD  ut/o 
the  augle  of  incidence  of  the  severest  stofkns,  but  it  is  stated  that  waves  over  Li  kti 
in  height  are  experienced.  When  the  work  was  nearly  completed  in  18B1  a  cjcksi 
from  the  north  severelv  injured  the  breakwater  by  wrecking  the  converging  am 
and  detaching  blocks  m>m  the  shore-arms  of  the  work.  The  destmction  of  the  (otidb 
was  caused  by  the  side-long  rush  of  the  sea,  which  disturbed  the  mbble  base,  aa4  the 
displacement  of  the  blocks  from  the  shore-arms  was  due  to  the  total  lack  of  horixos* 
tal  bond  between  the  blocks.  • 

At  Mormugaothe  direction  of  the  breakwater  is  N.  21^  E.,  and  the  woric  is  fiDT 
sheltered  from  all  winds  except  from  the  southwest  around  to  the  northwest   Tiie 
heaviest  seas  arise  from  the  southwest  monsoon  which  strikes  the  breakwater  tt  an 
angle  of  about  30^.'    The  site  is  much  less  exposed  than  Madras  or  Colombo,  Imt  tte 
I  breakwater  has  25  per  cent,  greater  width  than  the  former,  and  in  addition  if  pro- 

vided with  a  heavy  wave-breaker  of  random  concrete  blocks.  The  plan  fbr  the  work 
was  designed  just  at  the  time  that  the  Madras  breakwater  had  met  with  its  disailer, 
and  Harcourt  considers  that  the  wave-breaker  at  Mormugao  was  simply  an  addi- 
tional precaution  against  the  experience  of  Madras. 

At  Manora  the  breakwater  has  a  direction  of  8.  12^  E.     The  severest  storms  to 

which  it  is  exposed  are  the  southwest  monsoons,  which  produce  waves  15  feet  )ag^ 

300  feet  apart,  and  with  a  velocity  of  about  30  miles  per  hour.    These  waves  imping 

I  upon  the  breakwater  at  an  angle  of  about  70^.    The  work  was  planned  for  a  saper 

i   ^  structure  about  4  feet  above  mean  high  water,  but  subsequent  settlement  redaoea  its 

top  surface  to  the  plane  of  high  water.  On  account  of  this  limited  height  of  saper- 
stracture  the  heavy  seas  pass  entirely  ever  the  work.  During  saoh  gales  theBttp6^ 
structure  has  a  swaying  motion,  and  even  under  moderate  swells  it  rocks  laterally  it 
the  top  one-fourth  of  an  inch. 

The  breakwaters  at  Kustendjie,  Odessa,  and  Fiume,  located  upon  inland  seas,  pretnt 
such  modified  conditions  of  exposure  as  to  render  them  of  lete  value  than  the  prd- 
oeding  cases  of  works  exposed  to  oceanic  seas. 

At  Ymuiden  the  breakwaters  cover  the  sea  end  of  the  Amsterdam  Canal,  and  m 
built  on  converging  lines  from  a  low,  sandy  shore.  The  direction  of  the  northern  break- 
water is  east  and  west,  that  of  the  southern  N.  65°  W.  No  definite  information  btf 
been  found  as  to  the  height  or  velocity  of  waves  during  severe  gales,  beyond  the  gen- 
eral statement  that  the  low,  flat  shores  of  this  part  of  the  North  German  Ocean  are  ex- 
posed to  heavy  seas  with  high  surf.  The  inference  seems  to  obtain  that  the  shallov 
}  depth  in  the  vicinity  of  Ymuiden  greatly  reduces  the  velocity  with  whieh  the  varei 

reach  the  breakwaters. 

To  determine  the  most  economical  dimensions  for  a  breakwater  at  any  given  localitr, 
requires  that  the  maximum  exposure  be  fairly  known.  Such  exposure  can  not  be  pred- 
icated upon  averages,  but  must  take  into  consideration  the  effects  likely  to  resolt  fitMP 
the  most  fortunate  combination  of  infrec^uent  causes  and  all  tending  to  produce  wavee 
of  the  greatest  possible  height  and  velocity.  Such  results  would  not  follow  from  ordi- 
nary severe  gales,  but  would  rather  belong  to  tidal  waves  or  cyclonic  storms.  It  ii 
also  possible  that  a  series  of  heavy  isochronous  waves  might  fall  upon  a  breakwater 
superstructure  so  as  to  induce  therein  a  swaying  motion,  which  would  become  aaj[- 
mented  if  the  interval  of  such  waves  was  in  rhythm  with  the  movement  of  the  w* 
perstructure  until  the  work  yielded  to  the  increasing  vibrations. 

If  the  exposure  at  any  locality  where  a  breakwater  has  sncoessfully  stood  can  be 
fairly  compared  with  the  exposure  of  the  locality  for  which  a  breakwater  is  to  be  de- 
signed, then,  other  conditions  being  similar,  a  reasonably  safe  criterion  is  obtained. 
But  every  new  determination  must  be  so  largely  a  question  of  judgment  that,  eteo 
after  the  most  carefal  comparisons,  assurance  of  results  can  not  be  assumed  onless 
quite  a  large  margin  is  allowed  to  cover  unrecognized  differences  of  conditions. 

In  considering  the  question  of  the  proper  dimensions  to  be  given  lo  a  breakwater 
superstructure, more  valuable  indications  are  to  be  obtained  from  the  cases  of  fiailoref 
of  works  than  in  the  successes. 

The  Madras  Breakwater,  as  already  stated,  failed  entirely  from  an  error  in  the  de- 

W  tails  of  couHtruction,  by  whieh  no  bond  was  given  to  the  blocks  of  the  snperstractow 

ff  in  a  direction  ttau&vet«i&  U>  \»\x^  «bXAa  q1  \\i<^  Vyci&«JiL^ater.    The  Manora  BreML water  oon- 
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tained  the  samp  source  of  weakness,  but  its  reduced  liei|;ht  (the  plane  of  high  water) 
sared  the  saperstructure  from  a  fate  similar  to  that  of  Madras. 

Of  the  remaininfsr  breakwaters  which  have  been  considered,  Colombo  fnrnishes  the 
only  oase  of  partial  failhre  which  could  be  nsed  as  a  valnable  indication  of  the 
necessary  section  of  a  breakwater  to  withstand  the  action  of  an  exposure  similar  to 
that  of  Colombo.  As  originally  desienf)d,  the  breakwater  was  rectangular  in  sec- 
tion, with  the  dimensions  shown  on  sketch.    (Figs.  3  and  4,  Plate  1.) 

The  breakwater  was  given  a  width  of  50  feet,  so  as  to  utilize  the  top  as  a  quay. 
This  width  of  50  feet  consisted  of  a  sea-wall  24  feet  thick,  hearting-wall  of  ruoble- 
stone  14  feet  thick,  and  a  harbor-wall  12  feet  thick.  In  the  donstniction  of  the  work 
the  sea-wall  was  kept  about  700  feet  in  advance  of  the  har^r-wall. 

In  July,  1878,  when  the  breakwater  had  attained  an  extension  of  about  1,300  feet 
from  the  shore,  and  when  the  24-foot  thick  sea-wall  was  700  feet  in  advance  of  the 
harbor-wall,  an  nnnsuaMy  heavy  southwest  monsoon  caused  a  horizontal  displace- 
ment of  the  outer  end  of  the  advanced  sea-wall  'Ho  the  extent  of  15  inches,  pivoting 
on  a  point  150  feet  landward,  and  lowering  the  outer  end  12  inches,  diminishing  to 
nothing  450  feet  inshore.*'  •  •  •  «  J^^^  signs  of  weakness  which  indicated  the  in- 
adequacy of  the  sea-wall  to  sustain  unaided  the  thrust  of  the  sea"  led  to  a  modifica- 
tion of  the  hitherto  adopted  plan.  The  use  of  the  breakwater  as  a  quay  waa  abolished, 
because  it  was  found  that  the  waves  swept  over  the  top  of  the  work  with  too  much 
force  to  permit  its  use  for  such  a  purpose.  The  failure  of  a  superstructure  24  feet  in 
thickness  to  withstand  the  shook  of  the  seas  had  been  demonstrated ;  consequently  the 
further  progress  of  the  sea-wall  was  delayed  until  the  harbor- wall  could  be  brought 
up  to  its  outer  end.  Then  the  dimensions  of  superstructure  were  moditied  by  omit- 
ting the  rubble-hearting  between  the  sea  and  harbor  walls  and  uniting  the  two  walls 
in  one  section  'M  feet  in  thickness.  This  width  was  continued  for  the  remaining 
3,000  linear  feet  of  the  breakwater. 
*  At  the  time  gf  this  failure  of  the  sea-wall  the  top  of  the  concrete  blocks  had  not 
yet  been  covered  with  the  nionolith  of  concrete  4  feet  in  thicknesn,  which  after  all 
settlement  had  ceased  was  finally  placed  so  as  to  unite  the  tops  of  the  blocks.  Al- 
though an  increased  stability  would  have  been  given  to  the  wall  by  this  concrete 
capping,  yet,  on  the  other  hand,  the  added  height  of  4  feet  would  have  subjected  the 
Buperstmcture  to  an  increased  displacing  force  from  the  waves.  This  experience  at 
I  Colombo  was  most  valuable,  and  indicates  that  under  a  similar  exposure  the  thickness 
T  of  the  superstructure  to  iusure  stability  must  be  something  greater  than  24  feet.  With 
the  wall  'M  feet  in  thickness,  no  diflSculty  has  subsequoutly  occurred,  and  of  course  it 
is  not  demonstrated  that  a  less  thickness  than  'M  feet  would  not  have  insured  sta- 
bility. The  failure  of  the  wall  when  24  feet  thick  and  the  success  of  the  wall  when 
34  feet  thick  simply  indicates  that  somewhere  between  these  limits  assured  stability 
-was  reached. 
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METHODS  OF  CONSTRUCTION  ADOFTED  AT  THE  FOREGOING  BREAKWATERS. 

For  general  dimensions  see  table,  page  896. 

Id  general  terms  the  supers tructu re  of  the  breakwaters  of  Colombo,  Madras,  Mor- 
mugao,  Manora,  and  Knstendjie  consisted  of  superposed  blocks  of  concrete  arranged 
in  a  series  of  sections,  each  free  to  settle  in  planes  transverse  to  the  axis  of  the  break- 
water independently  of  the  other  sections  and  without  the  disruption  of  any  bond 
between  these  sections,  and  yet  each  massive  enough  to  withstand  the  shock  of  the 
BO  as. 

The  general  plan  of  these  superstructures  is  shown  on  Plate  2,  Figs.  1, 2, 3,  4,  and  5. 

The  transverse  planes  of  the  sections  are  inclined  to  the  horizontal  at  the  angles 
shown. 

The  superstructure  of  the  breakwaters  of  Odessa  and  Ymniden  consists  of  concrete 
blocks' laid  in  horizontal  courses  as  ordinary  bonded  masonry.  The  superstructure  of 
the  Fiume  Breakwater,  in  part,  consists  of  concrete  in  mass  deposited  in  frames  in 
the  water,  so  as  to  make  a  monolith  of  the  entire  superstructure. 

Dimensions  of  blocks  in  the  first  five  breakwaters. 


Locality. 


Colombo . . . 
IfMlrsA.... 
Mormngao. 
Manora... 
Knateii4)ie 


Height. 


Feet. 


6 
8 
8 
8 
6 


Depth. 


Feet, 

n 

5 


i 


LeDc;th. 


Feet 

8, 9,  and  14 

12 

13  and  17 

12 


Weight 


\ 


Tone 
17t4>30 

27 
28  to  37 

27 
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At  Colombo  each  sloping  section  of  blocks  was  prevented  from  tranaven*  a9f^ 
ment  by  five  Joggles,  consisting  of  oblong  grooves  formed  io  the  blocks  and  filkd  nb- 
seqnently  with  concrete  in  bags.  These  grooves  were  18  inches  in  a  directkmtt 
right  angles  to  the  axis  of  the  breakwater  and  gave  for  each  set  of  sloping  block»> 
united  cross-section  of  22b  square  feet. 

At  Madras  the  blocks  of  each  slouing  section  are  connected  by  a  mortise  and  teooi 
4 J  inches  wide  and  2^  inches  deep,  rormed  on  the  top  and  bottom  respectively  at' esek 
block,  bnt  no  attempt  was  made  to  connect  the  sea  and  harbor  rows  of  each  sectioo 
or  the  several  sections  together.  • 

In  the  revised  plans  tor  the  extension  of  this  breakwater,  provision  is  madeflDr 
clamping  together  the  upper  pair  of  blocks.  This  lapk  of  transverse  liond  was  Um 
cause  of  a  part  of  the  injury  to  the  breakwater  which  occnrred  in  1881. 

At  Mormngao  similar  mortises  and  tenons  were  used  to  those  described  forMsdiM, 
and  in  addition  a  rectangular  vertical  joggle  15  inches  square  connected  each  psiro^ 
blocks  of  the  upper  two  courses.    The  up|)^r  pair  of  blocks  were  forther  secured  to- 

f  ether  by  2-inch  si)uare  iron  clamps  and  a  dowel  of  iron  7  feet  long  penetrating  3| 
eet  into  the  upi>er  {lair  of  blocks.    (Plat-e  1,  Fig.  6.) 

At  Manora  no  attempt  was  made  in  any  way  at  tirst  to  connect  the  sections  of  blocU 
Bnbsequently,  when  it  was  found  that  the  action  of  the  sea  displaced  the  upper  blocks, 
an  attempt  was  mads  to  add  to  their  stability  by  inserting  stone  dowels  between  (be 
top  blocks  and  the  block  immediately  below.  The  breakwater  still  remained  as  ivo 
independent  walls  placed  side  by  side  without  even  a  connection  at  the  top  betweea 
them. 

At  Kustendjie  the  blocks  extended  entirely  through  the  wall  in  single  pieces,  and 
no  attempt  was  miule  to  connect  the  blocks  of  each  section,  or  the  sections  together. 

The  general  arrangement  yf  joggle  boud  between  the  blocks  at  Colombo  not  only 
connects  the  several  sectious,  bnt  also  the  individual  blocks  of  each  section  and  smm 
to  be  an  evolution  from  the  methods  which  had  preceded.  Mr.  Kyle,  the  resideDt 
engineer  of  the  Colombo  works,  stated  before  the  Institution  of  Civil  Engineers  that 
while  the  system  adopted  worked  well,  it  was  still  open  to  improvement. 

In  the  Colombo,  Madras  (revised),  Mormugao,  and  Kusteo^ie'breakwaterB  tiie  lop 
of  the  blocks,  after  settlement  had  ceased,  were  tied  together  by  a  monolithic  vsMof 
concrete  for  the  entire  width  of  the  superstructure  and  from  4  to  6  feet  in  deplh. 
8uch  a  mass  df  concrete,  besides  securing  the  upper  blocks,  protected  the  top  of  iJie 
work  from  the  pounding  action  and  sweep  of  the  seas,  and  largely  removed  the  dan- 
ger of  iigury  from  the  compression  of  air  or  water  in  the  upper  jointe  of  the  blocks. 

At  Kustendjie,  where  the  sections  of  blocks  were  laid  at  an  angle  of  4ti^  with  the 
horizontal,  there  was  a  tendency  for  the  toe  ot  the  lower  block  to  slip  ahead,  finjJIy 
producing  a  concave  slope  to  the  transverse  section  of  the  superstmctare.  From  tb« 
sketch  on  plate  2  it  will  be  seen  that  the  plane  of  the  foot  of  the  lower  row  of  hloeb 
was  at  right  angles  to  the  face,  and  in  setting  the  lower  blocks  supporting  rubble- 
stone  was  i^uired  to  be  placed  under  the  base  of  the  block.  This  would  natarallj 
leave  the  block  with  a  tendency  to  settle  outward  and  finally  produce  the  concave 
slope  described. 

At  Mormugao  there  was  a  slight  tendency  for  the  angle  of  the  slope  to  flatten  and 
become  concave  at  the  second  or  third  courses  above  the  base.  It  will  be  seen  by 
reference  to  plate  2  that  the  lower  face  of  the  lower  blocks  was  a  compromise  between 
the  forms  used  at  Kustendjie  and  later  works. 

At  ColombOy  Madras,  and  Manora  no  such  tendency  towards  the  slipping  of  tbe 
lower  blocks  and  consequently  flattening  of  the  slope  is  alluded  to  in  theaescripUoo 
of  these  works. 

At  Colombo  the  ultimate  settlement  of  the  tops  of  the  blocks  was  from  8  to  IB 
inches.  This  was  allowed  for  by  keeping  the  outer  end  of  the  work  slightly  bi|(her 
when  tirst  laid. 

At  Madras  the  settlement  was  from  6  inches  to  4  feet,  the  latter  being  over  a  yield- 
ing bottom  of  sand  and  mud. 

At  Manora  the  settlement  was  excessive,  and  was  from  3  to  4  feet.  At  this  locality 
^e  deposition  of  the  rubble  mound  but  slightly  preceded  the  construction  o(  the 
superstructure,  and  its  settlement  was  not  complete  before  the  superstmctare  was 
added.  In  addition  to  this  the  sand  bottom  yielded  to  the  rubble  to  an  unexpected 
degree. 

At  Mormugao  the  settlement  of  the  superstructure  was  from  1^  to  2  feet  and  qait« 
even  in  extent. 

The  principle  of  using  sloping  blocks  arranged  in  more  or  less  vertical  sectiona  io- 
dependent  of  each  other,  was  devised  to  overcome  the  difficulty  adhering  to  settle- 
ment and  the  resulting  dislocation  of  blocks  bonded  and  arranged  in  horiaoat^ 
planes.  Again,  in  the  system  of  ordinary  horizontal  bond  the  outer  end  of  the  wori 
required  to  be  left  in  an  unfinished  condition  from  the  necessity  of  stepping  back  the 
successive  courses  of  masonry  on  each  other.  With  the  system  of  slopmg  bjocks,  the 
outer  end  of  the  wotU  \«  at  «i>VX  Wm^m  «kc\o^«^  ^w^m^t^  «soiue  condition. 
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slopinj;  block  systenl  was  first  adopted  at  Manora  in  1870,  and  directly  after- 
t  Kastcndjie,  then  at  Madras  and  Colombo,  and  lastly  at  Mormugao  in  1880. 
lon-Harconrty  in  discnssing  the  various  forms  of  breakwaters^  says:  ''The 
system  (annpright  wall  founded  upon  a  rubble  mound)  will  probably  have  the 
Ktended  application;  and  of  all  varieties  of  the  type  tne  best  appears  to  be  a 
bnicture  founded  some  20  feet  below  low  water,  upon  a  simple  rubble  base, 
[  of  large  coDorete  blocks  laid  with  overhanging  eranes  upon  the  sloping  block 
)le,  securely  connected  vertically  and  horizontally,  and  capped  with  concrete-in- 
fter  settlement  has  ceased.'' 

ief  allusion  may  be  of  interest  in  this  connection  to  the  cases  of  superstruct- 
Dsisting  entirely  of  concrete-in-mass,  deposited  in  frames  and  forming  a  mono- 
naas. 

pplied  to  breakwaters,  this  method  of  construction  has  been  used  at  Aberdeen 
east  coast  of  Scotland,  Fraserburgh  and  Buckie  on  the  northeast  coast  of 
id,  Newhaven  on  the  English  Channel  directly  south  of  London,  and  at  Fiume 
Austrian  frontier  of  the  Adriatic  Sea. 

berdeen  South  Pier  the.  substructure  consisted  of  blocks  of  concrete  laid  as 
ry  with  the  ordinary  horizontal  bond,  and  carried  to  a  height  of  about  4  feet 
the  plane  of  mean  low  water.  Upon  this  is  reared  the  superstructure  of  c«n- 
d-mass.  At  Aberdeen  North  Pier,  Fraserburgh,  and  Newhaven  the  substrnct- 
iB  formed  by  50  to  100  ton  bags  of  concrete  deposited  from  a  hopper  barge  and 
it  to  a  height  of  3  or  4  feet  above  mean  low  water,  and  upon  this  the  conorete- 
s  snperstrnotnre  was  placed, 
ackie  the  breakwater  extends  to  a  depth  of  10  feet  at  mean  low  water.    The 

I  is  rocky  and  uneven,  and  the  breakwater  is  entirely  of  concrete  deposited 
frames  lined  with  jute  cloth. 

ewhaven  the  substructure  consists  of  lOO-t^on  bags  of  concrete  deposited  from 
'  barges.  This  substructure  is  brought  3  or  4  feet  above  mean  low  water,  and 
it  is  reared  the  superstructure  of  concrete-in- mass  which  was  deposited  in 
.  The  filling  of  a  section  of  the  frames  was  commenced  at  low  water  and  uau- 
.rried  on  ahead  of  the  rising  tide. 

*iume  a  breakwater  was  commenced  in  1849,  whoso  superstructure  was  built 
oncrete-in- mass  founded  on  a  rubble  mound  at  a  depth  of  22f  feet  below  the 
surface.  The  locality  being  on  an  arm  of  the  Adriatic  Sea  is  gre%tly  sheltered, 
ncrete  was  deposited  in  bottomless  frames  soured  to  piling  and  in  sections 

II  feet  in  length.  Fiume  furnishes  the  only  case  6f  a  breakwater  consisting  of 
rete- in-mass  superstructure  founded  upon  a  rubble-stone  base.  In  subsequent 
f  ater  extension  the  plan  was  modified  to  that  of  a  simple  rubble  mound  sur- 
ed  above  high  water  with  a  concrete  parapet. 

11  these  localities  the  breakwaters  are  used  as  quays. 

advantages  in  using  concrete-ln-mass  or  in  bags  are  mainly' confined  to  small 
which  would  not  justify  large  expenditure  for  plant,  or  to  localities  where  stone 
ce  and  the  foundations  are  firm. 

disadvantages  of  the  system  are,  that  it  is  not  suitable  for  irregular  settle- 
It  requires  that  the  locality  should  be  sufficiently  sheltered  to  permit  the  use 
ig  and  sea  staging;  it  requires  the  use  of  larger  proportions  of  cement ;  it  in- 
es  an  element  of  uncertainty  as  to  the  character  of  the  concrete  below  the  sur- 
'  the  warier,  and  it  does  not  permit  the  utilization  of  the  labor  force  except  at 
>f  comparatively  calm  weather. 

1  the  exception  of  Buckie  and  Fiume  breakwaters  the  concrete-in-mass  was 
ktirely  above  the  surface  of  mean  low  water.  The  application  of  such  a  method 
itruction  to  Delaware  Breakwater  would  contain  all  the  disadvantages  of  the 
I  to  a  marked  extenc  and  without  any  of  its  advantages.  The  separation  of 
»rk  from  the  mainland  would  reauire  the  transportation  of  the  freshly  made 
te  to  the  work  in  barges,  and  with  any  delay  such  material  would  sufl'er  dan- 
deterioration.  But  beyond  these  disadvantages  the  rubble  mound  has  been 
)ted,  and  it  would  now  be  impracticable  to  place  the  necessary  piling  for  the 
iging  and  the  concrete  frame  supports. 

>tting  concrete  blocks  two  methods  have  been  used,  viz,  from  staging,  and  from 
.  The  great  advantage  possessed  by  cranes  over  staging  upon  exposed  sites  is, 
hile  the  latter  must  be  left  exposed  to  storms,  the  former  can  always  be  run 
Qto  shelter.  And  although  the  first  cost  of  suitable  cranes  for  handling  heavy 
is  quite  large,  their  use  dispenses  with  the  great  labor,  ultimate  cost,  and 
nddent  to  the  use  of  staging. 

advantage  seems  so  entirely  in  favor  of  cranes  that  they  have  practically  taken 
M^e  of  staging  in  modern  works.  At  Kustendjie  alone  staging  was  used,  but 
al  length  of  the  breakwater  was  only  253  linear  feet,  and  the  work  would  not 
conomically  carried  any  large  expenditure  for  plant. 
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'   C&mpoBition  of  oonereie  blocks  at  variauB  localitiea. 


• 

Locality. 

Cement. 

Sand. 

OrareL 

• 
Stone. 

ProfMr 
tioaa 

Aberdeen  .............•............■..•..••.•••■>....■•.•.. 

4 

!♦ 

3 

2 
2 

1 
1 
2 

2 

6 

i» 

i" 

4 
2 
5 

51 

6 

« 

4 

i'k 

1:1 

KuA  tendi  ie . .....................................*.. 

1:8 

MftDorft  ........•...>.................«..•............••.■•> 

l;tt 

Yniuideii.......  ............................................ 

1:8 

Colombo  ................................................... 

1:8 

M ortDUgao  ................................................. 

!:'• 

AldBinev  .................................................. 
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The  parte  above  used  are  by  volume. 

The  authority  of  the  best  practice  in  work  of  this  kind  seems  to  be  the  nse  of  Port- 
land cement  for  the  manufacture  of  concrete  blocks  in  proportion  of  abont  1  tn  8 ;  io 
which  sand  occupies  two  parts,  with  gravel  and  2^-inch  broken  stones  for  the  remain- 
ing six  parts.  Ii  gravel  or  clean  shingle  can  not  be  economically  obtained  the  liz 
parts  of  broken  stone  is  divided  into  four  parts  broken  to  paes  through  ^  to  3|  inch 
ring,  and  two  parts  clean-screened  stone  broken  to  three-fonrths  Inch  to  1|  inch  cabee. 

Under  Mr.  Kyle's  experiments  at  Colombo,  concrete  blocks  of  the  latter  composi- 
tion, viz,  one  cement,  two  sand,  six  broken  stone,  gave  after  three  months  an  aver- 
age tensile  strength  of  41  pounds  per  sqnare  inch  or  section  and  a  crushing  strength 
of  4,231  pounds  per  square  inch  of  section. 

To  such  a  mixture  of  concrete  hard  rnbble-stoile  was  afterwards  added  to  the  ex- 
tent of  abont  40  per  cent  of  the  entire  volume  while  the  materlsd  was  being  placed  is 
the  molds.  Care  was  taken  that  none  of  this  rubble- stone  came  within  4  iDches 
from  the  surfaces  of  the  blocks. 

At  Colombo  the  molds  were  removed  after  three  days,  and  three  weeks  after  the 
blocks  could  \)%  set.  At  Manora  the  blocks  were  three  to  four  weeks  old.  At  Mot- 
mugao  when  about  three  weeks  old,  and  aX  Kustendjie  when  two  weeks  old. 


Cost  of  rubble  base  and  concrete  blocke  exclusive  of  cost  of  plant  and  superstmeture. 
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Locality. 


Colombo  .. 
Madras  ... 
Manora  ... 
Mormugao 
Aberdeen  . 


■s 

s 

a 


4,212 
7,836 
1.503 
1,178 
1.050 


Total  cost 


$2,  430,  000 

2, 402, 000 

620.000 

420.000 

373,500 


Rabble  atone  in  base. 


S 
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320,400 

938. 100 

90,700 

79,600 
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$1.63 
.86 
.861 
.59 
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$1.80 


3.00 
»75 


Cenorete  blooksb 


0 

Is 

& 


1S4.984 

202,843 

29,180 

60,900 

22,851 


a 

a 


$9.57» 
3.77 
4.28 
4.10 
3.15 
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$0.82 

1.04 

.62 

.97 
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o 

|ft$7 
4.» 

4.C2 
413 


*  This  price  iududes  the  cost  of  setting. 

In  connection  with  the  cost  of  concrete  in  blocks  the  cost  of  concrete  in  bags  Vid 
n  frames  is  appended.  The  prices  ^iven  as  in  the  case  of  concrete  blocks  are  excio* 
isive  of  the  cost  of  plant  auii  superintendence. 
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No  comparison  can  be  fairly  made  in  the  cases  given  between  tli»  cost  of  con- 
crete in  blocks  and  concrete  in  bags  or  fhhmes.  In  the  former  cases  the  work  was 
mainly  done  in  India,  largely  with  native  labor  and  the  employment  of  women,  and 
where  expensiye  freight  charges  had  to  be  added  for  cement,  tools,  and  machinery. 
With  the  latter  cases,  while  the  prices  for  labor  may  have  been  higher,  the  labor  was 
nndonbtedlv  more  efficient,  and  the  cost  of  the  concrete  was  in  several  cases  materi- 
ally redacea  by  the  nse  of  shingle  dredged  from  the  site  of  the  work  in  the  improve- 
ment of  the  harbor. 

The  entire  cost  of  the  works  at  Colombo  was  |3,274,000,  which  includes  the  dredging 
of  the  harbor,  foreshore  reclamation,  shore  works,  and  all  expenses  of  administration. 
The  amoont  given  in  the  table  of  $2,430,000  was  the  cost  of  the  breakwater  proper, 
Increased  by  its  proportion  of  general  and  administrative  expenses.  The  ordinary 
labor  was  fnmished  hy  prisoners  paid  at  the  rate  of  37^  cents  per  day  of  eight  hours. 
Cement,  tools,  machinery,  etc.,  and  skilled  labor  were  brought  from  England.  The 
stone  was  bronght  12  miles  by  rail. 

The  cost  of  the  Madras  breakwater,  $2,402,000,  contains  the  items  of  $395,000  for 
preliminary  expenses  of  snrverys,  railways,  buildings  and  plant,  and  $150,000  for 
superintendence. 

The  cost  of  the  Manora  breakwater,  $529,000,'contains  about  $75,000  for  plant. 

The  cost  of  the  Mormngao  breakwater,  $420,000,  contains  about  $SSO,000  for  superin- 
tendence and  $133,000  for  plant  and  its'  maintenance. 

PROGRESS  IK  PLACING  THB  CONCRETE  SUPERSTRUCTURB  AT  LOCALITIES  NAMED. 

At  Colombo  one  hundred  and  sixty-six  prisoners  working  ei^ht  hours  per  day  were 
able  to  make  six  blocks  per  day,  and  three  hundred  and  nine  prisoners  working 
twelve  hours  per  day  made  twelve  blocks  per  day. 

The  season  during  which  it  was  possible  to  lay  blocks  was  about  six  months,  dur- 
ing which  an  average  of  one  hundred  and  twenty-five  working  days  were  obtained. 
The  average  progress  of  superstructure  during  these  seasons  was  900  linear  feet  or 
150  linear  feet  per  month,  of  superstructure  34  feet  wide  and  from  24  to  28  feet  high. 
The  rate  of  progress  would  have  been  somewhat  higher  if  the  blocks  could  always 
have  been  on  hand.  On  one  occasion  720  tons  were  set  in  twelve  hours,  which  was  at 
the  rate  of  one  30-ton  block  each  half  hour.  The  average  rate  was  about  8,000  tons 
per  working  month. 

At  Madras  the  superstructure,  24  feet  wide  and  30  feet  high,  was  advanced  on  the 
South  breakwater  at  the  rate  of  990  linear  feet  per  season  of  six  months,  and  on  the 
north  breakwater  at  the  rate  of  770  linear  feet  per  season,  or  about  7,000  tons  per 
month. 

At  Manora  in  a  season  of  four  months  containing  ninety-two  working  days  nine 
hundred  and  ten  blocks,  each  27  tons  weight,  were  set,  equal  to  710  linear  feet  of  break- 
water. The  average  rate  per  day  when  work  was  possible  was  ten  blocks,  or  270  tons, 
per  day,  or  about  6,000  tons  per  month.  The  highest  rate  was  eighteen  blocks  per 
day,  but  atx>ne  time,  under  very  favorable  conditions,  six  blocks,  or  162  tons,  were  set 
in  one  hour  and  forty  minutes.  The  rate  of  progress  was  usually  controlled  by  the 
rate  at  which  the  top  of  theruf)ble-mound  could  be  prepared  by  the  divers. 

At  Mormugao,  with  dimensions  of  superstructures  of  30  feet  wide  and  30  feet  high, 
the  average  rate  of  progress  was  109  Imear  feet  of  superstructure  per  month.  It  is 
stated  that  the  progress  could  easily  have  been  200  feet  per  month,  or  10,000  tons,  if 
the  blocks  had  been  on  hand  ready  to  lay. 

From  the  foregoing  it  seems  fair  to  assume  that  with  the  blocks  on  hand  and  with 
suitable  appliances  for  handling  them  that  from  8,000  to  19,000  tons  of  concrete  blocks 
could  be  placed  in  a  superstructure  each  working  month. 

This  rate  of  progress  applied  to  building  a  concrete  block  superstructure  at  Dela- 
ware Breakwater  would  be  equivalent  to  from  200  to  250  linear  feet  per  month,  or  the 
work  of  constructing  1,350  linear  feet  could  be  accomplished  in  five  or  six  working 
months. 

Trusting  that  the  compilation  of  facts  contained  in  the  foregoing  may  aid  in  the 
determination  of  the  best  method  of  construction  to  be  adopted  at  Delaware  Break- 
water, t 
I  am,  most  respectfully,  your  obedient  servant, 

L.   Y.   SCHRRMERHORN, 

A99i8tani  Engineer* 
Lieut.  Col.  Henry  M.  Robert, 

Cor]f$  of  Engineers,  U.  3,  Am 


904    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

G8. 

IMPROVEMENT  OP  MANTUA  CREEK,  NEW  JERSEY. 

Mantna  Greek  discharges  into  the  Delaware  River  at  a  point  alMMit 
10  tniles  below  Philadelphia  and  opposite  to  Mifflin  Bar. 

An  examination  of  the  oreek  between  its  month  and  the  village  of 
Mantua,  N.  J.,  a  distance  of  about  II  miles,  was  made  in  1881,  and  in 
1882  a  project  submitted  for  the  improvement  of  this  11  miles  of  creek 
so  as  to  obtain  a  channel  with  a  low-water  depth  of  10  feet  and  width 
of  80  feet  on  the  lower  one-half  mile  of  the  creek,  decreasing  to  4  feet 
deep  and  40  feet  wide  at  Mantua.  The  estimated  cost  of  obtaining 
such  a  channel  by  dredging  was  $35,000. 

The  river  and  harbor  act  of  August  2, 1882,  appropriated  $3,000  for 
the  improvement  of  the  creek,  but  its  application  was  withheld  await- 
ing further  appropriations. 

Under  date  of  February  27, 1889,  the  Chief  of  Engineers  directed 
that  a  report  be  made  upon  the  best  application  of  available  funds  for 
the  improvement  of  the  creek,  and  what  work  could  be  most  jndiciooslj 
undertaken  to  relieve  navigation  to  the  phosphate  works,  or  that  part 
of  the  creek  covering  about  its  lower  one-halt  mile. 

A  resurvey  of  this  part  of  the  creek  was  made  in  May,  1889,  and  a 
project  submitted  June  28, 1889,  for  the  expenditure  of  available  funds 
by  '^  the  formation  of  a  dredged  channel  66  feet  wide  and  not  less  than 
8  feet  deep  at  mean  low  water  between  the  8-foot  curve  in  the  Delaware 
Eiver  and  the  phosphate  works,  a  distance  of  about  3,000  feet."  This 
project  was  approved  by  the  Chief  of  Engineers,  July  2,  1889. 

Under  an  agreement  with  the  American  Dredging  Company  dated 
July  12, 1889,  20,000  cubic  yards  of  sand  and  mud  were  removed  at  the 
rate  of  13  cents  per  cubic  yard,  scow  measurement,  and  deposited  be- 
hind the  MifQin  Bar  Dike.  By  this  work  a  channel  was  dredged  8  feet 
deep  at  mean  low  water  and  from  60  to  75  feet  wide,  extending  from 
deep  water  in  the  Delaware  River  to  the  phosphate  works  in  the  creek. 

Available  funds  were  exhausted  in  the  accomplishment  of  this  im- 
provement. '     . 

This  work  is  in  the  collection  district  of  Bridgeton,  K.  J.  PhUadelphia  is  the  Des^ 
est  port  of  entry,  at  which  the  revenue  collected  during  the  year  endiiflg  December 
31,  1889,  was  $-22,612,956.17. 

Fort  Mifliin  is  the  nearest  fort,  and  Tinicum  and  Fort  Mifflin  Bar  range-lights  an 
the  nearest  light-houses. 

Total  appropriations  to  June  30,  1890 $3,000.00 

Total  expenditures  to  June  30, 1890 3,000,00 

Money  statement, 

July  1, 1889,  amount  available $2,915.66 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1889 2,915.02 


Gg. 

REMOVAL  OF  WRECKS  FROM  DELAWARE  BAY  AND  RIVEB. 

The  act  of  January  23,  1880,  appropriated  $25,000  for  the  removal  of 
the  wrecks  of  ten  vessels  whicli  foundered  at  Delaware  Breakwater 
Harbor  in  October^  VWll,    1£J\^\»  oil  ^Jc^^isft  wrecks  were  removed  ifl 
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ISSO,  1881,  and  1882,  the  remaining  two  disappearing  as  obstractions  to 
navigation.  The  act  of  August  2,1882,  made  the  balance'  of  the  ap- 
propriation available  for  the  removal  of  any  wrecks  then  or  thereafter 
existing  in  Delaware  Bay  or  Biver. 

In  1^  and  1888  three  additional  wrecks  were  removed  from  the 
vicinity  of  Delaware  Breakwater  Harbor  under  this  appropriation. 

During  the  past  fiscal  year  no  wrecks  have  been  removed  under  this 
appropriation.    * 

Money  statement 

Jnly  1,  1889,  araotint  available $758.62 

July  1,  1890,  amouDt  expended  darin;^  fiscal  year,  exclasiye  of  liabilities 

oQtetanding  July  1,  1889 1 24.54 

July  1,  1890,  balance  ayailable 734.08 


G  10. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR   ENDANGER- 
ING NAVIGATION. 

During  the  fiscal  year  six  wrecks  have  been  removed  under  the 
the  authority  of  the  act  of  Congress  approved  June  14»  1880. 

In  May,  1889,  the  Patriot  was  sunk  in  Delaware  Breakwater  Harbor 
in  about  5  fathoms  of  water.  The  wreck  was  a  dangerous  obstruction 
to  vessels  entering  the  harbor. 

Under  date  of  August  29,  1889,  a  contract  was  entered  into  with 
Franklin  G.  Manll  for  the  removal  of  this  wreck  for  the  sum  of  $I,295«  . 
The  work  was  completed  on  October  15, 1889. 

In  September,  1889,  four  coal  barges,  the  Tonawanda,  Wallacej  Cos- 
ilda^  and  St,  Cloudy  and  the  bark  11  Salvatore^  were  wrecked  in  the  Dela- 
ware Bay.  Three  of  the  coal-barges  sank  directly  in  the  Main  Ship- 
Channel,  about  4  miles  below  the  Brandywine  Shoal  light-house,  and 
the  fourth  upon  the  outer  point  of  the  Shears,  about  2  miles  north  of 
the  breakwater.  The  bark  II  Salvatore,  after  being  driven  stern  fore- 
most through  the  iron  pier  at  Lewes,  Del.,  sank  in  the  breach  formed 
in  the  pier.  , 

The  wrecks  were  considered  dangerous  obstructions  to  navigation, 
and  their  removal  was  at  once  undertaken.  As  it  was  impossible  to 
definitely  connect  the  names  of  the  four  coal-barges  with  the  sites  of 
their  wrecks,  they  were  designated  as  the  ''  north  wreck,^  '^  east 
wreck,''  "  west  wreck,"  and  "  Shears  wreck." 

Under  date  of  !N'ovember  30, 1889,  a  contract  was  entered  into  with 
the  Atlantic  and  Gulf  Wrecking  Company  for  the  renloval  of  the  north 
wreck  for  the  sum  of  $3,850.  Under  date  of  December  17,  1889,  a  con- 
tract was  made  with  Charles  W.  Johnston  for  the  removal  of  the  east 
wreck,  west  wreck,  and  the  Shears  wreck  for  $4,000,  $2,800,  and  $4,200, 
respectively.  Under  dat43  of  November  30, 1889,  a  contract  was  entered 
into  with  Franklin  C.  Maull  for  the  removal  of  the  11  Salvatore  for  the 
sum  of  of  $1,749. 

Under  these  contracts  the  north  wreck  was  removed  January  31, 
1889,  the  east  wreck  May  29, 1890,  the  west  wreck  April  29,  1890,  the 
Shears  wreck  March  26, 1800,  and  the  11  Salvatore  April  30, 1890. 
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Ah§traet  of  ptamwaU  for  retnovaZ  of  ikt  vfreek  of  the  hark  Patriot^  Ijrwv  »"  Dri«« 
Breakwater  Harbor,  Del,,  opened  Augnat  21,  1889,  by  Lieut,  CoL  Henry  Jf.  Ethei, 
Corps  of  Engineere, 


No. 


1 
2 
3 


N«me  and  addreaa  of  bidder. 


Joseph  D.  Traxton JLewes,  I>el ......^.. 

Atlantic  and  Onlf  wreckinir  Company,  Somera  Point,  N.J —...... 

Franklin  C.  MaoU,  Lewea,  Del «.. 


Pnoe. 


1.451li 
1.2t&« 


CoDtraot  (dated  August  29,  1889)  entered  into  with  Franklin  C.  Manll. 

Abstract  of  proposals  for  removal  of  the  wrecks  of  ike  coal  bargee  Tonawanda,  Wellea, 
Casilda,  and  Si  Cloud,  designated  as  below,  and  of  the  bark  H  Salvatore,  all  h/i^  <• 
Delaware  Bay,  opened  November  23,  1889,  by  Lieut,  CoL  Henry  M.  Bobert,  Corps  of 
Engineers, 


Name  and  address  of  bidders. 

Prioe  for  remo^aL 

No. 

North 
wreck. 

East 
wreck. 

West 

wreck. 

Shears 
wreck. 

Bark 
D  Sal- 
ymtore. 

AnoQBt 

1 

Franklin  (J.  ManlL  Lewes,  Del 

$4,000 
6,100 

8.350 

16.000 
4.000 

5,900 

$3,800 
2,800 

3.000 

$4,7«0 
4.200 

4.400 

$1.74f 
2.275 

2.300 

I3i.m 

2 
8 

Charles  W.  Jobuston,  Lewes,  Del 

Atlantic  and  Gulf  Wrecking  Company,  Som* 
ers  PoiuLN.J 

11450 

Name  and  address  of  bidder. 

Kecommended  for  aooeptance. 

No. 

North 
wreck. 

East 
wreck. 

'V^est 
wreck. 

Shears 
wreck. 

Bark 

DSal- 

T»tOT«. 

ABMOBt 

• 

1 

Franklin  C.  Manll 

$1.74$ 

$1,?49 

2 

Charles  W.  Johnston 

$4,200 

$3,000 

$4,200 

^» 

3 

Atlantic  and  Gnlf  Wrecking  Company,  Som- 
ers  Point.  N.  J 

•3.850 

m 

xomu  required  lor  bue  reiuovai  oi  uie  nve 
wreckii...... 

lt,7iB.M 

1.  Contract  (dated  November  30, 1889),  fov  removal  of  bark  II  Salvatare  entered  into 
with  Franklin  C.  Manll. 

2.  Contract  (dated  December  17, 1889),  for  removal  of  "  east  wreck,"  "west  wreck," 
and  *'  Shears  wreck,^'  entered  into  with  Charles  W.  Johnston. 

3.  Contract  (dated  November  30, 1889),  for  removal  of  ''north  wreck,"  entered  into 
with  the  Atlantic  and  Gulf  Wrecking  Company. 


G  II. 
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PEELIMINARY  EXAMINATION  OF  ALLOWAY  CREEK,  NEW  JERSEY. 

United  States  Engineer  Office, 

FhiUidelphia^  Pa^  December  29, 1888. 

General:  In  compliance  with  the  instructions  contained  in  your 
letter  of  September  29, 1888,  I  have  the  honor  to  submit  the  followiDg 
report  on  a  preliminary  examination  of  Alloway  Creek,  New  Jersey. 

AUoway  Greek  is  a  tributary  of  the  Delaware  Eiver,  its  month  heing 
about  7  miles  below  Fort  Delaware.  Its  lower  portion  is  very  deep, 
the  least  deptli  even  at  vt&  mouth  being  over  12  feet  at  low  water, 
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whereas  usually  the  tributaries  of  the  Delaware  have  at  their  mouths 
very  shallow  bars.  At  10  miles  above  its  mouth,  at  Quinton,  the  stream 
is  crossed,  just  below  low  water,  by  a  12inch  cast-irou  water-pipe, 
which  carries  water  to  Salem,  4  miles  distant,  and  effectually  termi- 
nates the  further  navigation  of  the  stream. 

This  lower  10  miles  of  the  creek  contains  9  bars,  carrying  less  than  6 
feet  at  low  water,  three  of  them  having  in  the  channel  a  least  depth  of 
4  feet.  The  aggregate  length  of  these  bars  is  about  7,000  feet.  A  cut 
100  feet  wide  with  an  average  depth  of  2  feet  would  give  an  excellent 
channt^l  with  6  feet  at  low  water  al)  the  way  up  to  Qninton,  excepting^ 
what  is  called  ^^  the  canal,"  a  short  cut  not  100  yards  long,  which  is  deep 
enough,  but  sbonld  be  widened  from  its  present  width  of  40  feet  to  75 
or  100  feet.    The  cost  of  this  improvement  should  not  exceed  $20,000. 

The  present  commerce  of  Alloway  Greek  amounts  to  as  much  as 
$1,000,000,  acconling  to  the  yery  fall  statement  of  Messrs.  Hires  &  Co., 
forwarded  herewith,  two-thirds  of  the  amount  being  connected  with 
the  canning  and  window-glass  factories.  Thc^  increase  of  2  feet  in 
the  dranght  of  vessels  navigating  the  stream,  which  would  result  from 
the  proposed  improvement,  would  naturally  reduce  freights  and  prove 
a  great  benefit  to  commerce.  The  country  tributary  to  this  stream  is 
not  supplied  with  railroad  facilities  and  must  depend  mainly  upon  Al- 
loway Greek  to  get  its  produce  and  manufactures  to  market. 

In  my  opinion,  Alloway  Greek  is  worthy  of  improvement.  The  least 
amount  required  for  a  survey  and  report  as  contemplated  by  the  act  of 
August  11, 1888, 1  would  estimate  at  $600. 

lliere  are  forwarded  herewith  the  following  papers : 

.   (1)  Statistics  of  commerce  famished  by  Messrs.  Hires  &  Co. 

(2)  Copy  of  Assistant  Engineer  L.  Y.  Schermerhorn's  report  of  examination. 

(3)  Sketch  of  Alloway  Creek. 

Very  respectfully,  your  obedient  servant, 

Henby  M.  Bobebt, 
LieuU  Col.  oj  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


report  of  mr.  l.  y.  schbrmerhorn,  assistant  enoineeb. 

United  States  Engineer  Office, 
Philadelphia,  Fa.,  December  12,  1888. 

Colonel  :  I  have  the  honor  to  snbmit  the  following  report  npon  an  examination  of 
Alloway  Creek,  New  Jersey,  required  nnder  the  provisions  of  the  river  and  harbor 
act  of  Angast  11,  1888. 

The  creek  rises  in  the  eastern  part  of  the  township  of  Alloway,  Alloway  County, 
N.  J. ,  at  a  point  about  25  miles  above  its  month,  aud  flowing  generally  in  a  south- 
westerly direction,  discharges  into  the  Delaware  River  at  a  point  nearly  opposite 
the  lower  end  of  Reedy  Island,  or  about  seven  miles  below  Fort  Delaware. 

The  examination  was  carried  only  to  the  village  of  Quiuton,  10  miles  above  the 
month,  for  the  reason  that  just  above  the  bridge  at  Quinton  the  stream  is  crossed  by  a 
oast-iron  water-pipe  which  carries  the  water  supply  from  a  pond  at  Quinton  to  the 
village  of  Salem,  distant  abont  4  miles.  This  water-main  is  12  inches  in  diameter 
and  its  top  is  barely  below  mean  low  water. 

At  the  village  of  Alloway,  which  is  4^  miles  above  Qninton,  the  creek  is  crossed  by 
a  mill-dam.  Even  if  the  water-main  at  Quinton  did  not  constitute  a  barrier  to  the 
improvement  of  the  creek  above  Quinton,  there  is  too  small  an  amount  of  commerce 
aboye  Qninton  to  Justify  any  attempt  at  improving  this  upper  4i  miles  of  the  stream. 

Between  the  month  of  the  creek  and  Quinton  the  stream  has  a  low-water  width  of 
from  200  to  300  feet.  The  border  land  to  the  creek  is  generally  marsh  meadow,  indif- 
ferently protected  from,  overflow  by  light  dikes.  The  bed  of  the  creek  is  composed 
of  mud  and  aand,  the  later  always  ocoorring  in  the  shaUoNr  T««kA\i«^   *l^«t^  vka  \^s» 
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indications  of  rock  or  bowlders  in  any  of  the  shoal  areas  determined  by  thisfixvu- 
nation. 

The  month  of  the  creek  carries  into  the  Delaware  River  a  straight  and  pezmaDCBt 
channel,  from  12  to  14  feet  deep  at  mean  low  water.  The  absence  of  the  nsoal  delu 
bar  at  the  month  of  the  creek  is  quite  remarkable.  ^ 

The  mean  rise  of  the  tide  at  the  mouth  of  the  creek  is  about  6  feet,  at  Hancock'i 
Bridge  about  5  feet,  and  at  Qniuton  al>out  4  feet.  This  marked  decline  in  the  riv  of 
tbe  tide  is  probably  caused  by  the  open  dikes,  which  allow  of  a  dispersion  of  tidil 
volume  on  the  lowei*  reaches  of  the  creek. 

The  creek  is  crossed  by  the  three  draw-bridees  located  as  follows :  At  Haocoek'i 
Bridge,  &£  miles  above  the  mouth ;  at  Hancock^  Landing,  7^  miles  above  tbe  moatk 
and  ai  Quinton,  10  miles  above  the  mouth.  These  draw-bridges  are  provided  witb 
ample  openings,  and  are  in  ^ood  repair  and  easily  operattnl.  Tbe  location  of  tfae 
bridge  at  Hancock's  Landing  is  rather  unfortunately  chosen  since  it  crosses  tbe  creek 
at  an  abrupt  bend  where  shoal  areas  occur  both  above  and  below  the  bridge.  Tbi 
shoal  above  the  bridge,  as  subsequently  described,  is  one  of  the  present  marked 
obstructions  to  navigation,  and  the  difficulty  of  passing  this  shoal  is  Increaaed  byiti 
proximity  to  the  draw-span  of  the  bridge. 

Although  these  bridges  are  provided  with  suitable  draws  thev  are  not  provided 
with  regular  bridge-tenders.  Tne  operation  of  the  Hancock's  Brid^  draw  is  ^ceoa- 
pljsbed  by  a  tender  employed  by  parties  interested  in  the  tai?  which  navijpilsstk 
river  in  her  trips  between  Philadelphia  and  Quinton.  The  bridge  at  Hascock'i 
Landing  is  without  a  tender  and  vessels  are  obliged  to  tie  upbefore  passing  the  diav, 
so  as  to  either  permit  some  of  tbe  crew  going  ashore  to  open  and  close  the  draw  or 
to  obtain  such  service  from  some  chance  passer-by.  Upon  this  creek,  as  well  aa  »DaDj 
others  throughout  the  country,  this  lack  of  bridge-tenders  upon  bridges  prorided 
with  draws  which  require  to  be  frequently  opened  is  a  vital  defect  and  a  seriooiob- 
structiou  to  navigation. 

The  village  at  Hancock's  Bridge,  5}  miles  above  the  month,  has  a  populatioo  of 
about  200.  It  has  one  or  more  canning  factories,  is  provided  with  ample  wbarvee,  and 
forms  the  shipping  center  for  the  settlements  at  Hagerstown,  Harmenville,  Cantoo, 
and  quite  a  large  contiguous  country.  The  village  of  Qninton,  10  miles  above  tbe 
mouth,  has  a  population  of  about  800.  It  has  several  canning  factories,  two  large 
glass-works,  and  is  the  center  of  a  thriving  and  well-cultivated  farming  coiintrr. 
The  nearest  railroad  to  the  villages  of  Quinton  and  Hancock's  is  the  West  Jerwy 
Kailroad,  at  Salem,  N.  J.,  which  is  from  4  to  5  miles  distant. 

The  existence  aud  location  of  the  obstructions  to  navigation  herein  referred  to  and 
shown  on  the  accompanying  sketch  were  determined  by  a  trip  np  the  creek  iu  tbe 
steam  yacht  Mermaid  at  about  high  water  and  without  a  pilot  &miliar  with  tbe 
creek  and  a  return  trip  on  a  rising  stage  of  the  tide  nnder  the  pilotage  of  .Captain  ▲. 
Padgett,  who  for  many  years  has  sailed  a  tug-boat  between  Qninton  and  Pbiladelpbia 
and  who  was  thoroughly  familiar  with  all  the  shoals  of  the  creek.  Soundings  were 
made  along  the  channel  about.  100  feet  apart,  and  their  positions  noted  as  to  marked 
points  on  the  sketch  and  river.  Whenever  the  statements  of  the  pilot  or  the  deptb 
of  the  sniindingH  indicated  shoal  areas  their  general  position  could  hie  qaite  accuratelj 
located  by  the  configuration  of  the  banks  of  the  creek.  By  reference  to  high-water 
marks  along  the  banks  tbe  soundings  could  be  reduced  to  low  water  with  fair  ap- 
proximation. 

The  opinion  of  those  interested  in  tbe  improvement  of  Alloway  Creek  was  that  a 
6-foot  low-water  channel  would  meet  all  present  requirements  of  commerce.  Tbe 
results  of  the  examination  indicate  that  such  a  channel  could  probably  be  obtained 
by  a  comparatively  small  expenditure,  IMit  that  any  material  increase  l>eyond  Sfiset 
depth  would  require  an  exp«;uditure  entirely  disproportionate  to  such  increased  deptb. 

The  following  statement  shows  the  location  and  extent  of  the  shoal  areas  aa  de> 
termined  by  this  exau*ination  : 


Location. 


Above  st-Ation : 
31  miles  ... 
4}  miles  ... 
5  milefi  .... 
6^  miles  ... 
6|  miles  ... 
Similes  ... 

7  miU« 

7|  miles  ... 
7|  miles  ... 


LeD)2:th  of 
sboal  be- 
tween 6-foot 
carves. 


\ 


Feet. 
600 
300 
000 

1,200 
700 
300 
800 

1,200 

goo 


Minimam 

low-water 

depth. 


\ 


Feet. 


4.0 
4.7 
4.5 
4.0 
5.3 
4.7 
5.5 
4.0 
5.0 


Avengt. 


Feet, 


5.0 
5.0 
5.0 
4.6 
5.5 
5.0 
6.8 
5.5 


RMaarks. 


The  sqoare. 
Above  caaaL 

Above  aeeosd  bridfa 
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The  shoals  at  *'The  Sqnare,"  *' Above  Canal,"  and  at  "Second  Bridge"  (Hancock's 
Landing)  are  those  which  are  roost  complained  about  and  which  this  examination 
indicates  as  carrying  the  least  water. 

The  cat-oif  just  above  Hancock's  Bridge,  known  as  the  '' Canal, *'  has  a  width  of 
about  40  feet  and  a  low-water  depth  of  from  11  to  12  feet.  This  canal  has  resulted 
from  a  shallow  artificial  ditch  made  some  years  ago,  which  quickl3''  enlarged  to  its 
prej«ent  dimensions.  The  parts  of.  the  creek  which  were  cat  oft'  by  the  canal  have 
materially  shoaled,  and  the  throttled  section  of  the  creek  at  this  point  acts  as  a  bar- 
rier to  the  free  movemeftt  of  the  tidal  volame.  To  correct  this  evil,  and  to  give  ves- 
sels a  snflSciently  wide  channel  to  pass  each  other  at  this  locality,  the  canal  should 
be  widened  to  100  feet,  if  the  improvement  of  the  creek  is  undertaken. 

To  reach  an  approximate  estimate  of  the  probable  cost  of  improving  these  shoal 
areas  so  as  to  afford  a  channel  75  feet, wide  and  6  feet  deep  at  mean  low  water,  it  may 
be  assnmed  that  the  excavation  will  average  2  feet  deep  for  an  aggregate  distancevof 
abont  7,000  feet,  which  would  reqnire  the  removal  of  about  50,(K)0  cubic  yards  of 
material ;  if  the  channel  width  be  assumed  as  100  feet  it  would  require  the  removal 
of  about  70,000  cubic  yards,  scow  measurement. 

If  the  widening  of  the  canal  to  a  width  of  about  100  feet  and  to  a  depth  of  6  feet 
at  mean  low  water  over  the  widened  area  be  adopted  as  part  of  the  improvement  of 
the  creek,  it  will  add  abont  10,000  c^bic  yards  to  the  foregoing  estimates  of  quanti- 
ties. The  material  dredged  from  the  shoal  areas  of  the  channel  should  be  deposited 
in  the  old  channels  at  the  canal. 

If  the  commercial  importance  of  Alloway  CrSck  is  deemed  sufficient  to  justify  its 
improvement.  a«ystematic  sqrvey  should  be  made  of  the  parts  of  the  creek  where 
an  improved  channel  is  necessary.  These  localities  can  be  quite  exactly  determined 
by  a  running  examination,  which  can  comprehensively  pass  over  those  parts  where 
DO  improvement  is  reqnired,  and  in  so  doing  determine  the  shoal  areas.  Detailed 
surveys  of  those  shoal  areas  can  be  then  made  as  they  are  successively  reached.  By 
this  plan,  at  a  cost  not  exceeding  $600,  all  surveys  can  be  made  which  are  necessary 
for  forming  a  definite  plan  of  improvement  and  a  reliable  estimate  of  its  cost. 
Very  respectfully,  your  obedient  servanti 

L.  Y.  SCHERMKRHORN, 

Assiatant  Engineer, 
Lieat.  Col.  Hxnrt  M.  Robkrt, 

Corp$  of  Engineers,  U,  S.  A. 


COMMERCIAL.  STATISTICS. 

Dbckmbbr  1,  188d. 

We  herewith  submit  for  yonr  information  a  statement  of  the  business  done  and 
depending  upon  the  stream  known  as  Alloway  Creek,  being  an  approximate  estimate 
of  $1,050,200. 

The  nnmber  and  kind  of  vessels  navigating  the  creek  are,  one  steam-boat  making 
two  trips  weekly,  two  sloops,  ten  schooners,  fifteen  barges,  tugs,  boats. 

The  maximum  draught  of  boats  is  7^  feet. 

The  kind,  qoantityj  and  valne  of  shipments  are  specified  as'follows: 


Shipments. 


Into  the  ereek : 

Coal > tons. 

Soda  Mb V do  .. 

Sand do... 

Lime  (for  maonfacturing  purposea) do... 

Fertilisers do^.. 

Oermanolay do... 

Loniber  (for  manufactnriDg  purposes) feet. 

Lumber  (for  btiildiug  purposes) do... 

Tin  plates  for  cans boxes. 

Solder toDs. 

Labels  for  oans 

arster-sbells bushels, 
me  (for  fertilisinf;) do... 

Merohandiae,  general  store do... 


thiftof  tbeoreekt 

Window-Klasa....v boxes. 

Cuined  soods do... 

Ship-timber feet. 

Grain  and  form  produce bushels. 


Quantity. 


12,000 

500 

2,000 

400 

800 

100 

2, 000, 000 

1, 000, 000 

20,000 

70 


120,000 
20,000 


60,000 
176.000 
125. 000 
100,000 


Value. 


$42,000 

13,000 

3.000 

2.400 

20,000 

1,500 

25,000 

25,000 

100,000 

2-i,  000 

10,000 

4,800 

1,500 

200.000 


470. 200 


\      X 


150,000 
350,000  . 
5,  UOO 
76,000 


Thoileptli  ntlflw  wStt-riii  choiinolahnuldbcat  lout  6  n>ot  ttxnn  m« 
IIaiiC€>ck  B  Itridgi',  anil  Ti  feut  from  the  latter  pln<^n  to  ijaiiiton. 

The  presKQt  nvarMt  shipping  pointn  lif  rail  are:  Far  Hftoriuok'B  1 
forCantdu,  10  iniles;  fnrQuiutuo,  4  iiiil«H;  for  Aliowsy, 'J  mileii. 

The  iDuonvonienciHi  to  oonimsrce  frotn  the  pnw^nt  condition  of  ilie 

I'irai.  Boats  entering  tba  erauk  nt  low  wat«r  can  onlf  wtl  a  uliart: 
tht-y  »re  obliged  to  wait  for  liiBb  wutsr  before  the:r  can  go  ovar  t 
koown  MB  "  TTie  Squnre,"  thereby  eauHiug  u  low  iu  potDt  of  tiiuo  of  u 

Sfoond,  About  !i  tuilett  froui  tae  mouth  is  what  ib  kauwa  ks  tb«  '' 
the  uarroweBt  part  of  which  is  &bout  SOO  jards,  und  at  this  plaw  if 
wBaiuade  thesikllingdistance  would  be  leweiied  about  ImilB.alsn  inop 
of  high  wat<<T  nearer  the  source  of  the  Btream.  Thiit  cut  refcrreil  lo 
meadow,  and  woold  not  be  an  expeaeiTO  oatlay  of  money. 

Third.  Nine  niites  f^om  the  iQODth  is  a  draw-brldce  kuowo  a«  Xr 
east  side  of  which,  in  the  middle  of  the  stream,  about  !200  ft?i>t  frniii 
known  as  "Middle  Grotindi,"  makinj;  it  neceesar;  for  boats  afl<-r  y 
drun*  to  iuiiDodiatelf  eteor  for  and  rnn  along  the  south  bank  i 
The  most  serious  rosalt«from  tbii  baroconr  in  towing  boats  uu  ani< 

Fovrlh.  Twelve  mile»  from  the  mouth  and  about  200  rartla  hIiom^ 
Qitiulou  is  a  line  of  waler-pipe  •.'Tossiog  Ihe  creek.  Said  pipe  coutpt* 
ply  to  Salem,  N,  J.  At  low  watAr  (ordinary  tide)  there  is  about  :t  u-ni 
them,  impossible  for  boat«  lo  go  over  them  eii^eplfug  at  high  waut 
tended   with  the  danger  of  iushipping  boats'  ruduera,  also  oansins 


We  wDDid  respectfully  call  atteotiou  to  some  obstniotions  ariaiug 
DAtural  causes,  unin^ly,  draw-lirldges  without  bridge  t^ndera.  Tlii 
these  bridges  crossioK  the  stream,  known  as  Hancock's  Bridge,  New  H 
too,  all  within  a  distance  of  6  mile*,  which  are  qoiM  annoying  u-  K" 

Alloway  Cr«ek  is  about  IS  miles  long,  and  tbrongh  its  entire  I' 
rich  agricultural  country,  probably  as  pruduotive  aud  fertiln  a>> 
State.     The  buiiincBa  interests  located  in  the  thriving  little  towti  ~ 
are  asking  for  nil  improved  oimditiou  of  the  stream,  which  ia  the  oti  i 

Enrtation,  aud  if  accomplished  would  not  only  lessen  tlui  dlfflcultlcs  [ 
ut  would,  wo  believe,  stimulate  the  iuhabit.ania  aloug  her  ahora*  U 
that  the  commerce  of  the  atrenm  would  be  largely  increased. 
Yours,  respectfully, 
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miles  above  the  mouth  of  the  creek,  the  stream  is  crossed  by  a  cast-iron 
water-pipe  which  carries  water  to  the  neighboring  city  of  Salem,  and 
since  the  top  of  this  pipe  is  but  slightly  below  the  plane  of  mean  low 
water  it  presents  a  barrier  to  the  navigation  of  the  creek  above  Quin- 
ton,  except  for  vessels  of  very  light  draught.  This  consequently  limits 
all  present  consideration  of  the  improvement  of  the  creek  to  that  part 
below  Quinton. 

It  was  further  shown  th^t  the  commerce  of  AUoway  Greek  from  and 
below  Quinton  aggregated  in  1888  about  $1,000,000,  that  the  improve- 
ment of  the  stream  below  Quinton  so  as  to  obtain  a  6-foot  low  water  chan- 
nel would  meet  all  the  requirements  of  its  present  commerce,  and  that 
sach  an  improvement  could  probably  be  obtained  for  about  $20,000. 

In  view  of  these  facts  I  reported  that,  in  my  opinion,  Alloway  Greek 
below  Quinton  was  worthy  of  improvement,  and  recommended,  for  the 
purpose  of  obtaining  the  data  for  a  trustworthy  estimate,  that  a  survey 
of  the  lower  10^  miles  of  the  creek  be  made,  at  a  cost  not  to  exceed 
$600.  This  amount  was  allotted  in  April,  1889,  and  the  field  work  of 
the  survey  was  accomplished  in  June  and  July,  1889. 

A  detailed  survey  was  made  from  Quinton  to  the  mouth  of  the  creek. 
The  field-notes  show  that  after  passing  ''The  Square,"  which  is  about 
7  miles  below  Quinton,  there  is  a  good  channel  from  6  to  10  feet  deep 
at  mean  low  water,  and  at  least  75  feet  wide  to  the  mouth,  l^or  this 
reason  the  lower  3^  miles  of  the  creek  are  not  shown  on  the  accompany- 
ing maps  of  the  survey. 

The  physical  characteristics  of  the  stream  are  fully  stated  in  the  re- 
port of  the  examination. 

•  The  maps  of  the  survey  show  that  iu  the  7  miles  between  Quinton 
and  The  Square  a  6-foot  low- water  channel  from  25  to  100  feet  wide 
exists  in  about  6^  miles  of  the  creek,  and  that  for  the  remaining  three- 
fourths  of  a  mile  the  natural  channel  carries  from  2^  to  5  feet  at  mean 
low  water.  The  improvement  which  is  required  consists  in  widening 
and  deepening  by  dredging  such  parts  of  the  natural  channel  as  are 
now  of  insufficient  width  and  depth. 

The  formation  of  a  dredged  channel  through  the  7  miles  of  creek  above 
the  square  would  require  the  removal  of  the  following  quantities  of 
material,  namely  : 

Cubic  yards. 

Channel  Gfeet  deep  at  mean  low  water  and  75  feet  wide 115,000 

Channel  6  feet  deep  at  mean  low  water  and  50  feet  wide 54.000 

Channel  5  feet  deep  at  mean  low  water  and  75  feet  wide 52,000 

Channel  5  feet  deep  at  mean  low  water  and  50  feet  wide 30,000 

It  is  believed  that  the  commerce  of  Alloway  Greek  fully  justifies  the 
formation  of  a  6-foot  low- water  channel.  In  the  straighter  parts  of  the 
3  miles  of  creek  above  the  Upper  Hancock  Bridge  a  channel  of  the  above 
depth  and  60  feet  wide  would  meet  all  the  present  requirements  of  com- 
merce, but  that  the  rest  of  the  stream  should  have  a  6-fbot  channel 
with  a  least  width  of  75  feet.  This  would  require  about  100,000  cubic 
yards  of  dredging,  and  would  give  a  6  foot  channel  at  mean  low  water 
75  feet  wide  from  the  mouth  to  about  1,000  feet  above  i^e  Upper  Han- 
cock Bridge,  and  60  feet  wide  for  the  remaining  3  miles  to  Quinton. 

The  vessels  now  navigating  the  creek  usually  attempt  the  passage  of 
the  shoal  upper  reaches  at  about  the  time  of  high  water,  and  under 
such  conditions  the  most  marked  obstructions  to  navigation  occur  at  the 
Square,  Canal,  and  Upper  Hancock  Bridge. 

At  the  Square  a  cross-over  bar  exists  carrying  less  than  2^  feet  depth 
at  mean  low  water,  which  separates  the  6-foot  GhanL\ie\&^\^oN^^w^\^K2r« 
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the  bar  by  adistauue  of  about  4(K)l«et.  Tbeabn 
whiob  is  required  in  croasiDg  tb6  bar  has  gireii 
it  bears. 

Tbe  improvenK^itt  of  tbe  (Square  can  be  heel  A( 
iiiga  chauuel  acrosH  the  bar  atid  uoDHtruutitifffl 
6(10  feet  long  exteutliiii;  ubliqaely  from  tbe  lej^ 
wards  the  deep-wat«r  cLiaaiiel  below  the  Imr.  Sii< 
the  ebb  currents  from  their  present  puth  aloa^  1 
ventrato  them  u|>oti  ttio  dredged  chauiiel  across  t 

The  dike  shoald  be  formed  of  the  material  ■ 
across  the  bar,  iUs  chmitiel  tulope  being  afterwa 
wash  by  a  facing  of  Hloiie  about  one  foot  in  tbickn 
the  dike  could  be  itiied  aa  a  dumping  basin  for  i 
drodged  from  tbo  bar  not  required  for  the  cou 
Sn«h  n  dike  could  probably  b«  built  for  less  than 

The  "Canal,"  which  is  abont  otie-bairniile  abo 
cock,  i«  ail  artificial  cut-oft'  aboat  200  feet  in  long 
ago,  by  which  the  creek  at  Ihia  point  waH  Hhoitui 
mile.  This  canal  is  about  50  feet  wide  lietwe«n  i 
carrieH  a  depth  of  fn>ni  6  to  7  feet  in  a  vhaiinel  a 

Besides  tbe  dttliculties  arising  from  the  use  of 
wide,  tbe  creek  is  throttled  by  this  reduction  in  it 
lent  OS  to  materially  diminish  the  tidal  volume  [ 
oftbestream  above  the  canal.  Any  plan  for  tb 
loway  Creek  should,  in  addition  to  the  fomiatioi 
point  fi  teet  deep  and  75  feet  wide,  provide  for  tbe 
t«  alrant  150  feet  lietween  the  low-water  line**,  v 
mal  low-water  width  of  tbe  creek  in  tbe  vicinil 
would  require  tbo  removal  of  about  8,000  cabiuya 
amount  hatt  been  provided  for  in  the  foregoin^u 

At  Upper  Hancock  Bridge  the  obstruction  t 
partly  in  the  Kboal  areas  just  above  tbe  bridge,  ac 
it«elf.  This  bridge  is  so  located  aoross  the  creek 
prosimity  to  an  abrupt  turn  in  the  creek  which 
upon  tbe  side  ot  the  creek  opi>ositetothe8idecov 
of  the  bridge.  This  inconvenient  position  of  tbe  i 
and  at  tbe  bund  above,  forces  vessels  in  passing 
abruptly  from  one  side  of  the  creek  to  the  other,  i 
are  obliged  to  waft  for  tbe  opening  of  the  draw,  i 
tbe  unfortuimttt  Iflcatlon  of  tbo  bridge  betimes  s 

Between  the  mouth  of  Alloway  Creek  and  ( 
crofiswl  by  thi'ee  bridges  provided  with  draws  pi 
Hions :  ^H 

HanRock  Bnrljfe  cleur  ilraw-spnn ^^M 

Upyvr  Hnntook  Brid^  clear  dr»v-H|>»n JHH 

QuiRloa  Bridgp  uli-ar  dritw-xpnii .  ..,,,\ 

These  bridges,  although  provided  witb  saitabi 
viiled  with  regalar  bridge- tenders.  The  draw  at 
used,  since  only  a  small  amount  uf  commerce  pai 
But  during  the  season  of  navigation  the  ITaucocl 
to  be  opened  several  times  each  day. 

When  ihis  service  is  rcqnired,  vessels  desiring 
either  tie  up  at  an  at^jacent  landing,  so  as  to  pen 
ojien  the  draw,  or  they  must  depend  upon  eomt 
perform  the  service  tot  v\vttwv.   Tta*  a«Mv(>4.  of  ti 
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the  draw  is  particalarly  emblarrassiDg  at  the  Upper  Hancock  Bridge, 
where  the  location  of  the  bridge  and  the  direction  of  the  channel  ap- 
proach thereto  makes  it  very  difficult  to  stop  the  vessel  until  the  draw 
can  be  opened  by  one  of  the  vessel's  crew.  If  Alloway  Creek  is  to  be 
improved,  some  better  provision  shoold  be  made  for  the  proper  handling 
of  the  draw-bridges. 

PLAN  AND  ESTIMATE. 

The  plan  of  improvement  which  has  been  indicated  may  be  snmma- 
rized  as  follows :  The  formation  by  dredging  of  a  channel  6  feet  deep  at 
mean  low  water  and  60  feet  wide  from  Quinton  to  a  point  about  1,000  feet^ 
above  the  Upper  Haucock  Bridge;  from  theuce  a  channel  of  the  same 
depth  and  at  least  75  feet  wide  down  the  stream  to  the  lower  side  of  the 
Square.  At  the  Canal,  in  addition  to  obtaining  a  channel  of  the  dioien- 
sions  named,  the  width  of  the  creek  is  to  be  increased  to  about  150  feet 
between  its  low-water  lines.  At  the  Square  the  dredged  channel  is  to 
be  supplemented  by  a  deflecting  dike  about  500  feet  in  length,  formed 
of  the  dredged  material,  with  its  channel-face  protected  by  a  covering 
of  stone  1  foot  thick. 

I  would  estimate  the  cost  of  this  plan  of  improvement  as  follows: 

100,000  onbio  yards  of  dredging,  at  20  cents |20, 000 

500  linear  feet  of  dike 1,500 

Contingencies  and  snperintendenoe 3,500 

25, 000 

This  estimate  is  based  upon  appropriations  of  not  less  than  $12,000 
at  a  time.  With  small  appropriations  the  cost  would  exceed  the  above 
estimate.  It  would  be  far  better  if  the  entire  $25,000  was  appropriated 
at  one  time. 

The  general  commercial  statistics  of  Alloway  Greek  are  given  in  the 
report  of  the  examination  under  date  of  December  29, 1888. 

There  are  transmitted  by  this  mail,  in  a  separate  package,  four 
tracings  *  covering  that  part  of  the  creek  which  requires  improvement. 
Very  respectfully,  your  obedient  servant, 

Hbnby  M.  Kobebt, 
Lieut.  CoL  of  Engineers. 
Brig.  Cren.  Thomas  L.  Gasev, 

Chief  of  JEJngineerSj  U,  8.  A. 
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APPENDIX  H. 


IMPROVEMENT  OF  HARBORS  AND  RIVERS  IN  THE  STATES  OF  DELA- 
WARE AND  MARYLAND,  AND  OF  MAURICE  RIVER,  NEW  JERSEY,  AND 
THE  INLAND  WATER-WAY  FROM  CHINCOTEAGUE  BAY,  VIRGINIA,  TO 
DELAWARE  BAY. 


REPORT  OF  WILLIAM  F.  SMITH,  UNITED  STATES  AGENT,  MAJOR  OF 
ENGINEEJiS,  RETIRED,  IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING 
JUNE  30,  1890,  WITH  OTHER  DOCUMENTS  RELATING  TO   THE  WORKS, 


IMPROVEMENTS. 


1.  Maarice  River,  New  Jersey. 

2.  Wilmington  Harbor,  Delaware. 

3.  Ice  Hat^or  at  New  Castle,  Delaware. 

4.  Duck  Creek,  Delaware. 
St.  Jones  River,  Delaware. 
Mispillion  Creek,  Delaware. 
Broad  kin  Rirer,  Delaware. 
Inland  water-way  from  Chincoteagae 

Bay,  Virginia,  to  Delaware  Bay,  at 
or  near  Lewes,  Delaware. 


5. 
6. 
7. 

8. 


9.  BroacT  Creek,  Delaware. 

10.  Snsqaehanna  River  above  and  below 

Havre  de  Grace,  Maryland. 

11.  Fairlee  Creek,  Maryland. 

12.  Corsica  Creek,  Maryland. 

13.  Choptank  River,  Maryland. 

14.  Harbor  at  Cambridge,  Maryland. 

15.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. • 


EXAMINATIONS  AND  SURVEYS. 


16.  Appoqniniroink  Creek,  Delaware. 

17.  Wicomico  River,  Maryland. 

18.  North  East  River,  Maryland. 

19.  Chester  River  between  Crumpton  and 

Jones's  Landing,  Maryland. 

20.  Manokin  River,  Maryland. 


21.  Elk  River,  Maryland. 

22.  Onancook  Harbor,  Virginia. 

23.  Harbor  of  Cape  Charles  City  and  ap- 

pfV)aches  by  Cbenton  lulet,   Vir- 
ginia. 

24.  Chincoteague  Inlet,  Virginia. 


United  States  Engineer  Office, 

Wilmington  Del,,  July  9, 1890. 

General  :  I  have  the  honor  to  traDsmit  herewith  the  annual  report 
of  the  works  of  river  and  harbor  improvement  in  my  charge  for  the  fis- 
cal year  ending  June  30, 1890. 

I  was  assisted  during  the  year  by  Mr.  A.  Stierle,  assistant  engineer, 
in  the  prosecution  of  these  works. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent, 
Brig.  Gren.  Thomas  L.  Casey, 

Chief  of  Engineers  U,  8.  A. 
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H  I. 


.   I  \  IMPROVEMENT  OF  MAURICE  R<VER,  NEW  JERSEY. 

j  As  stated  in  my  last  annual  report,  the  appropriation  of  $IO,0Q0 

made  by  the  act  of  August  11,  18S8,  was  still  unexpended  at  the  cloge 
of  the  fiscal  year  ending  June  30, 1890,  owing  to  the  high  prices  dien 
prevailing  for  dredging. 

The  work  had  previously  been  advertised,  and  as  the  lowest  bid 
received  was  30  cents  per  cubic  yard,  scow  measurement,  or  16  cents 
higher  than  the  price  paid  in  1887  for  dredging  in  the  same  locality  and 
I.  ^  which  was  measured  in  this  place,  it  was  deemed  advisable  to  with- 

hold the  money  for  better  prices.    In  December,  1889,  the  authority  of 
the  Ohief  of  Engineers  was  obtained  to  have  the  work  done  in  opes 
{ I  market.    Of  two  offers  received,  that  of  the  American  Dredging  Com- 

pany, viz,  15  cents  per  cubic  yard  removed  and  measured  in  place^ 
was  the  lowest.    They  are  now  engaged  in  dredging  the  river,  and  the 
{ j  the  work  under  the  present  appropriation  will  be  completed  in  Jolj, 

f»  1890. 

The  available  funds  are  to  be  expended  in  widening  the  channel  near 
Millville  and  in  deepening  it  wherever  necessary. 

Operations  were  commenced  on  May  6, 1890.  and  up  to  the  close  of 
the  fiscal  year  49,918  cubic  yards  of  material  had  been  removed  from 
the  channel. 

The  original  project  was  for  a  low- water  channel  100  feet  wide  and 
6  feet  deep  from  the  town  of  Millville  to  a  point  aboat  4  miles  below, 
where  the  natural  and  continuous  6- foot  depth  is  found,  and  for  a4'foot 
channel  along  the  wharves  in  the  town  named. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1890,  the  sum  of 
$28,816.83  had  been  expended,  and  the  projected  channel  has  been  ex- 
tended the  full  width  and  depth  to  1,000  feet  above  the  bridge  at  Mill- 
ville. 

It  is  proposed  to  continue  the  improvement  of  the  channel  with  the 
amount  asked  for  by  extending  it  to  the  head  of  navigation,  if  snffi- 
cient  funds  are  appropriated.   . 

This  work  is  in  the  oollection  district  of  Bridgetoo,  N.  J.,  which  is  also  the  neftmt 


{  port  of  entry. 


The  amount  of  revenae  collected  there  during  the  fiscal  year  ending  Jane  W,  1^, 
was  176.62. 

AMOUKTS  APPROPRIATSD. 

• 

By  actpassed  An^Bt2,  1882 |3,000 

By  act  approved  Jnly  5,  1(?84 17,000 

By  act  approved  August  5,  1886 5,000 

By  act  of  August  11,  1888 10,000 

Money  statement 

July  1,  1889, amount  available  |9,99L07 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1889 $3,807.90 

July  1,  1890,  outstanding  liabilities 4,204.77 

8,01167 

July  1, 1890,  balance  available 1,978.40 

Amount  appropriated  by  act  of  September  19,  1890 8,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 9, 97&  40 

i  i  i  f  Amount  (estimated)  required  for  completion  of  existing  project 69, 000;  00 

//  I  Amount  that  can  be  VTO^takV)\y«3.\)Qnded  in  fiscal  year  ending  June '30, 1892    20,000^00 

I  Submitted  in  com\>\\aaiQQ  vi\x\i  t^c^Sx«»m«QXa  ^i  %ka\jli;sia  1  of  river  and 

t    harbor  acta  ot  1^566  MiaLl^T- 
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GOBfMXRCIAL   8TATI8TIC8. 


BeoeipU. 


ClAMlflOfttiOIL 


£*w  prodacU:  Coal,  pig-iron,  •hiptimber,  ioe, ootton 

Mftmuactored  ptrodacto :  Bricks,  lertilisers,  and  aawed  lumber 

Agrioaltoral  pnidacu :  Grain  and  bay , 

General  mercbandise 


Weigbt 


38,370 


Value. 


TimM. 

27.030 

$327,000 

7,775 

07,700 

4.471 

00.400 

100 

4,000 

489,200 


Shipments, 


Claeaifloation. 

Weight. 

Value. 

Raw  prodaota:  Cord  wood,  sand,  olav,  and  ffravel 

TOflM. 

63.800 

12,000 

200 

tl06, 325 
376,000 

Mannfactured  products :  Iron  pipe  and  lumber 

Agricnltaral pfoduots:  B.Ay..'.l ....-......,-. 

2,000 

70,600 

484,325 

Total  tonnage,  115,976  tons.    There  was  no  increase  since  last  report. 
Vessels  sailing  and  trading  in  Maurice  River ,  New  Jersey, 


• 
Class  of  reaaels. 

No. 

tonnage. 

Draogbt. 

...    1 
Trips. 

IHretfffat  flieamert.  •- 

• 
3 

1 
22 

Not  giTen. 

16 
1,621 

F6et. 

8 

One  mootbly ;  two  ftom  seren  (o  eight 

trips  per  year. 
Onoe  or  twice  per  month  and  weekly. 

Tnic-boats.......  ....*......... 

Sflbooners ........r 

4  to  10 

Vessels  built  and  repaired  during  the  year. 


Built: 

Schooners....  . 
Repaired: 

Steam^barge... 

Sailing  vessels. 

Schooners 


No. 


i  Begistered 
toUl 
tonnage. 


1 

47 
6 


484 

160 
470 


Draught 
when  leav- 
ing ship- 
yard. 


Feet 


7* 


CalouUted 

maximum 

draogbt 

when  loaded. 


Fut 


16 


H  2. 


IMPROV^iENT  OF  WILMINGTON  HARBOR,  DELAWARE. 

At  the  beginninf^  of  the  past  fiscal  year  advertisements  had  been  pab- 
lished  for  proposals  for  dredging  a  15-foot  low-water  channel  150  feet 
wide  between  the  Delaware  Biver  and  Market  Street  Bridge,  under  the 
appropriation  of  $30,000  made  by  act  of  Angnst  11, 1888,  Bids  were 
opened  July  29,  and  the  contract  was  awarded  to  the  lowest  bidder  ^ 
the  National  Dredging  Company  of  Wilmmgtoii,I>^.^\Sci^\n\^iftk\^Ks^ 


, 
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13.9  ceDts  per  cubic  yard,  measured  in  scows.  Operations  were  o(Nn- 
menced  on  August  26  and  ended  on  December  9, 1889.  The  amount  of 
material  removed  from  the  channel  was  165,214  cubic  yards,  priucipallj 
mud,  sand,  and  gravel.  The  channel  dredged  extended  from  the  15-foot 
curve  in  the  Delaware  Biver  to  the  Shellpot  Bridge  of  the  Philaddphui, 
Wilmington  and  Baltimore  Railroad  across  the  Christiana  Biver,  adis- 
'  tance  of  7,200  feet.  This  section  was  dredged  to  the  full  proposed  width 
of  150  feet.  From  the  bridge  and  through  the  north  draw  of  it  another 
cut  80  feet  in  width  was  dredged  in  an  up-river  direction  for  a  distance 
of  900  feet,  until  it  intersected  and  led  into  the  main  channel  above. 

The  repairs  to  the  jetty  at  the  mouth  of  the  Christiana  Biver  which 
were  found  necessary  at  the  beginning  of  the  past  fiscal  year  were  de- 
layed at  that  time  on  account,  as  then  stated,  of  a  stringency  in  the 
I  lumber  market  for  large-sized  timber.    Authority  had  been  obtained  to 

do  the  work  by  day's  labor  and  to  purchase  material  in  open  marked 
Upon  making  a  close  examination,  however,  it  was  found  that  daring 
the  delay  additional  damage  had  been  done  and  that  the  repairs  would 
Lave  to  be  made  upon  a  larger  scale,  and  proposals  were  invited  to  do 
the  work  by  contract.  Of  two  bids  received  that  of  Mr.  Ira  Luot,  of 
New  Castle,  Del.,  was  the  lowest,  and  the  contract  was  awarded  to  bim. 
He  commenced  the  repairs  September  27  and  finished  October  20, 18S9. 
The  work  embraced  the  removal  of  370  linear  feet  of  face  timber,  77 
cross-ties,  147  running  feet  of  sheet-piling  with  53  walling  strips,  38 
braces  and  caps,  and  116  planks  in  the  board  walk.  There  were  nsed 
in  addition  300  cubic  yards  of  large  stone  for  filling  into  the  cribs  and 
132  cubic  yards  of  riprap  on  the  south  face  of  the  outer  end  of  the  jetty. 
The  cost  of  the  repairs  was  $1,463.67.  The  amount  expended  daring 
the  fiscal  y3ar  ending  June  30, 1890,  is  $27,129.21. 

The  condition  of  the  channel  above  the  section  dredged  last  year  is 
not  exactly  known  at  this  date,  as  no  examination  has  been  made  since 
September,  1888. 

At  that  time  it  was  found  that  the  channel  dredged  in  1887  had 
shoaled  considerably  between  the  Market  Street  Bridge  and  Third 
Street  Bridge,  and  also  for  a  short  distance  opposite  the  mouth  of  the 
Brandy  wine  Creek.  Tbe  shoaling  below  the  latter  point  reported  at  the 
same  time  was  removed  by  the  recent  dredging. 

The  approved  project  of  improvement  for  this  harbor  embraces  a  15- 
foot  low- water  channel  150  feet  wide  from  the  entrance  into  the  Dela- 
ware Biver  to  the  Boiling-Mill  Wharf,  4,750  feet  above  present  end  of 
the  jetty;  100  feet  wide  from  this  wharf  to  the  Delaware  and  Western 
Bailroad  Bridge ;  and  75  feet  wide  from  this  bridge  to  the  Pulp  Works; 
also  a  channel  12  feet  deep  at  mean  low  water  and  50  feet  wide  from 
the  Pulp  Works  to  the  Delaware  Bailroad  Bridge,  and  the  consttuction 
of  a  jetty  at  the  mouth  of  the  Christiana  River.  This  project  was  rec- 
ommended by  a  Board  of  Engineers  in  1881,  and  its  cost  estimated  at 
$176,551. 

The  construction  of  the  jetty  and  dredging  operations  in  accordance 
with  this  project  were  commenced  in  the  following  year. 

On  page  622  of  the  Annual  Bepor^  of  the  Chief  of  Engineers  for  the 
fiscal  year  ending  June  30, 1883,  is  printed  a  revised  estimate  for  the 
completion  of  this  project.  This  estimate  apparently  increases  the 
channel-width  of  the  whole  section  to  be  improved  between  the  Boiling- , 
Mill  Wharf  and  the  Pulp  Works  to  150  feet,  and  makes  no  provision 
HI  for  a  12-foot  channel  from  the  Pulp  Works  to  the  Delaware  Bailroad 

///  Bridge,  as  originally  contemplated.    The  total  cost  of  the  work  iu  the 

faarbori  exdusive  oi  Ui^  <^oaX  ol  \}Ki^  \^\x>^^^Vii^\\.  waa  then  nearly  fifl* 
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ished,  and  inclasive  of  the  changes  made  in  the  width  and  length  of 
ttie  proposed  channel,  is  therein  placed  at  $101,384. 

The  project  for  the  jetty  was  modified  in  1884^  providing  for  an  addi- 
tional height  of  4  feet  and  an  extension  of  322  feet  in  the  length. 

Previous  to  the  adoption  in  188J1  of  the  present  project  the  harbor  had 
been  improved  nnder  a  project  made  in  1871  for  a  12-foot  channel  be- 
tween 100  and  200  feet  wide  from  the  mouth  to  the  city  of  Wilmington. 
Under  this  project,  which  was  reported  completed  in  1881,  the  sum  of 
$83,000  had  been  expended. 

Before  the  year  1871  the  Government  had  also  at  various  times  ex- 
pended $32,500  in  improving  the  navigable  channel  of  the  Christiana 
Kiver,  and  since  the  present  project  was  adopted  additional  appropria- 
tions of  $173,750  have  been  made.  The  total  amount  appropriated  by 
the  United  States  for  the  improvement  of  Wilmington  Harbor  is  there- 
fore, at  the  end  of  the  fiscal  year,  $289,606. 

The  obstructions  to  a  permanent  improvement  of  the  harbor  are  de- 
tailed in  a  report  submitted  to  the  Department  under  date  of  February 
19, 1889,  accompanied  by  a  map  of  the  survey  made  in  September,  1888. 

It  is  recommended  that  before  any  further  appropriations  are  ex- 
pended a  new  project  be  made  and  submitted  for  aipproval,  including 
the  condition  of  the  channel  as  affected  by  the  new  railroad  bridge  be- 
low the  mouth  of  the  Brandy  wine  Greek,  a  change  in  the  currents  of 
the  latter  stream  at  its  mouth,  the  removal  of  rock  from  the  channel  of 
Christiana  Biver,  the  extension  of  the  jetty,  and  the  imposition  of  certain 
obligations  upon  the  State  or  municipal  authorities  having  limited  juris- 
diction in  these  waters. 

An  appropriation  of  $100,000  is  recommended  for  the  fiscal  year  end- 
ing June  30,  J892,  to  be  expended  under  a  modified  project. 

WilmiDgton  is  a  port  of  entry  and  in  the  collection  district  of  Delaware.  The 
amount  or  revenue  ooUected  daring  the  fiscal  year  ending  June  30,  1890,  is  (6,536. 10. 

AMOUNTS  APPROPRIATED. 


By  act  approved — 

July  14,  1836 $15,000 

March  3,  1837 8,000 

July  7,  1838 9.356 

July  11,  1870 15,000 

June  10, 1872 10, 000 

March  3,  1873 6,000 

June23i  1874 6,000 

March3, 1875 10,000 

August  4,  1876 16,000 


By  act  approved —  , 

June  18, 1878 $7,000 

March  3,  1879 3,500 

June  4,  1880 10,000 

March  3,  1881 50,000 

By  act  passed  August  2,  1882 50. 000 

By  act  approved- 
July  5,  1884 25,000 

Augusts,  1889 18,750 

By  act  of  August  11,  1888 .30, 000 


Two  thousand  four  hundred  and  eleven  dollars  and  twenty -two  cents 
of  the  above  appropriations  have  been  carried  to  the  surplus  fund  of  the 
Treasury. 

Money  statement 

July  1, 1889,  amount  availahle $29,964.77 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstonding  Jnly  1,  1889 i 27, 129. 21 

July  1, 1890,  balance  available *. 2,835.f>6 

Amount  appropriated  by  act  of  September  19,  1890 30,000. 00 

Amount  avaUable  for  fiscal  year  ending  June  30,  1891 32, 835. 56 


(Amount  (estimated)  required  for  completion  of  existing  project 87, 634. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  enaiug  June  30, 1892    87, 634. 00 
Submitted  in  eomplianoe  with  requirements  of  seotioos  2  of  river  and 
harbor  acta  of  186C  and  1867. 
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Abstract  of  proposals  received  and  opened  by  General  Wm,  F,  Smithy  United  States  Afeaif 
July  29,  1889,  for  dredging  in  Jfilmington  Harbor,  Delaware. 


No. 

Nftme  and  addresa. 

Time. 

Prieepcr 
eabkj«4, 

Commence. 

Complete. 

■0OVBM»> 

nnmal 

1 

AUaa  DrAi1irini3f  Comoanv  Wilminirtoii.  Dsl  ••••••.••••••... 

188B. 
Aug.      15 
Alonoe 
Aug.      20 
At  onoe. 

1889. 
DecL       31 
Deo.       81 
Not.      M 
Dea      25 

CMi. 
14 

2 

National  DrAflflrintr  Comnanv.  Wllminirton.  Del ............. 

*U9 

3 

F^rauk  C  Somera  Camden.  N.J  ........ .^.. ................. 

m 

4 

Amerioan  Dredcini?  Comnanv.  PhiladelnhUL,  Pa  ............ 

15 

*  Becomnlended  fbr  acceptance  and  oontraot  awarded. 


Abstract  of  proposals  received  and  opened  by  General  Wm,  F.  Smith,  United  States  Agmtj 
September  3,  1889,  for  repairing  jetty  at  mouth  of  Christiana  River,  Wilmingtom  Htibsr, 
Del. 


Name  and  address. 

Prices  of  material  in  place. 

No. 

Timber,   per 
foot,  B.  M. 

ii 

SP* 

Spikes,  per 
pound. 

Stono  for  re- 
flUing. 

Stone  for  rip- 
rap. 

_ . 

Approxi- 

mstetolsl 

ofUda 

1 
2 

Geo.  C.  Piatt.  Philadelphia,  Pa  ... . 
Ira  Luut  New  Castle.  I)el 

OenU. 
4 
2.4 

Cents. 

4 

Cents. 
6 

4* 

Cents, 
5 

Per 
cu,  yd. 
$2.00 
L48 

Per 

eu.  yd. 

11.35 

1.35 

$1,6811; 
l.U&M 

Contract  with  Ira  Lunt. 

COMMERCIAL  STATISTICS. 

Vessels  sailing  in  and  out  of  Wilmington  Harbor ^  DeU 


Class  of  vesseL 


Pa8«)enger  steamers. 
Freijcht  Mteamers  . . . 

Tug-boatJi 

Si'.hoonerH 


No. 


S 

0 

5 

14 


Aggregate 
tonnage. 


844 
1,517 

223 
4,267 


Draught. 


Fset. 

6ito  8| 
7   to  8 
4   to   8 
4  tola 


Trips. 


Twice  a  day  each. 
Dally  and  weekly. 

Conatantly. 


This  list  was  compiled  from  data  famished  by  only  a  few  of  the  shipping  firms  and 
vessel-owners  of  Wilmington,  and  is  therefore  not  complete. 

Vessels  built  and  repaired  at  WilmingtoUf  Del.,  during  the  year  1889>*90. 


Classs  of  vesseL 


Bnilt: 

i*assenger  steamers 

Freight  steamers 

Passenger  and  freight  steamers 

Ooyemment  steamers  * 

Towing  steamers 

Car-lioata,  scows,  and  dredging-machines 

Schooners  

Repaired: 

Steamers , 

Sailing  ressels 

Barges 


No. 


Registered 

total 
tonnage. 


7 
2 

4 
2 
1 
8 

4 

85 

72 

6 


4,365 
100 
648 

1,897 
75 

8,850 

3.475 

18,167 

11«090 

1«S96 


DraoghA 
of  largen 

Tessel 
when  lear- 
ing  ship- 
yard. 


Feet 


6 
7| 


7 

i' 


Calcvlsttd 

maxiDam 

drsQj^t 

when  lotd«d 
of  larfett 

vessel  built 


Feet. 


17 


If 


*  OlVe  tVT«nU!b^\i\.\AT  \  Q\SA  T&»t^XAT^  A.tMBt>Ckter\]ta. 
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Tlie8e  data  were  kindly  furnished  by  the  following  ship-building  firms:  The  Har- 
lan &  Hollings worth  Company,  The  Jackson  &,  Sbiftrp  Company,  The  Pasey  &  Jones 
Company,  and  Emoch  Moure. 

The  Tolnme  of  the  maritime  bnsineas  remains  about  the  same  as  reported  last  year, 
▼iz:  952,000  tons,  viAued  at  116,000,000. 


Ha. 

ICE-HARBOR  AT  NEW  CASTLE,  DELAWARE. 

The  appropriation  of  $7,500  made  by  the  act  of  August  11,  1888,  is 
still  beiug  withheld  until  another  appropriation  is  made;  both  are  to 
be  applied,  if  the  amount  is  sufficient,  in  rebnildidg  Pier  H. 

An  exafnination  of  the  ice-piers  in  the  harbor  was  made,  with  the 
assistance  of  a  diver,  in  May,  1890.  The  number  of  piers  examined 
was  seven.  Three  of  these  piers  (B,  H,  and  K)  are  located  at  the  upper 
end  of  the  harbor,  along  a  line  normal  to  the  shore,  and  are  about  120 
feet  apart.  Two  (I  and  L)  are  located  at  the  lower  end  of  the  harbor, 
and  are  disposed  in  a  similar  manner.  The  distance  between  the  upper 
and  lower  line  of  piers  is  about  900  feet.  On  the  longer,  or  ofTshore 
side,  the  harbor  is  protected  against  the  influx  of  ice  by  two  piers  (M. 
and  N)  400  feet  apart  and  upon  a  line  400  feet  from  and  parallel  with 
low-water  line  on  shore.  The  area  inclosed  thus  forms  a  somewhat  , 
elongated  half  of  an  octagon,  containing  about  8  acres.  Piers  B  and  I 
are  square  in  plan ;  the  rest  are  hexagonal,  the  longest  axis  in  direction 
parallel  with  the  currents.  All  piers  have  a  crib-foundation,  filled  witli 
rubble,  and  extending  to  the  plane  of  mean  low  water,  upon  which  rest« 
the  superstructure,  about  12  feet  high,  consisting  of  cut/  dimension 
stone  and  rubble  hearting. 

*  Pier  B,  built  in  1803,  was  found  to  be  considerably  abraded  on  the 
corners  of  the  crib,  especially  on  the  up-river  side.  Pier  H,  built,  in 
1832,  suffered  from  like  causes  and  to  a  greater  degree.  At  one  corner 
the  projecting  ends  of  two  succeeding  courses  of  the  timber  have  been 
broken  off  for  a  length  of  2  feet,  causing  the  superstructure  immediately 
above  that  point  to  settle  3  inches.  The  other  corners  of  the  pier  have 
also  settled,  but  not  as  much.  On  pier  K,  built  in  1874,  one  of  the  top 
courses  of  the  crib  on  the  southeast  side  is  broken  off  for  a  length 
of  6  feet,  the  piece  being  pushed  into  the  crib.  Pier  M,  built  in  1879, 
was  found  in  fair  condition.  The  same  is  to  be  reported  of  Pier  N, 
which  was  builtr  in  1882,  and  of  L,  which  was  built  in  1875.  Pier  I, 
which  dates  back  to  1854,  shows  as  yet  no  defects  or  weak  points.  The 
vertical  oa^  sheathing  which  has  been  placed  against  the  sides  of  the 
crib  at  the  height  of  low  water  is  partially  gone  on  three  sides  and 
wholly  on  one  side,  the  pier  being  a  square  one.  It  may  be  said  gen- 
erally that  all  the  piers  show  the  effects  of  the  cutting  and  friction  of 
passing  ice  in  a  greater  or  less  degree  at  about  the  plane  of  mean  low 
water,  that  is,  near  the  top  of  the  crib.  The  wooden  or  iron  sheath- 
ing, with  which  all  are  fortified  at  that  height,  is  generally  soon  torn 
off' or  cut  in  two,  and  the  scarf  ends  of  the  crib-timbers  remain  exposed 
to  collisions  with  vessels  and  to  the  action  of  floating  ice,  and  conse- 
quently other  bad  results  follow.  The  examination  clearly  shows  that 
the  weakest  point  in  each  ice-pier  is  at  the  corners  of  the  cribs,  where 
destruction  will  begin  unless  arrested  in  time. 

A  survey  of  the  harbor  was  made  after  the  ice-piers  had  been  exam- 
ined, embracing  the  hydrography  of  the  river  for  abowt  1^^^  i<^^\»  ^i^^^^ 
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aod  below  the  harbor  and  from  the  shore  to  mid-channel  or  deep  water 
in  the  Delaware  Ei ver.  The  plotted  results  show  that  the  area  dredged 
in  1887  has  filled  up  again  to  the  original  depth  that  existed  before  the 
dredging  was  commenced.  The  contours  of  the  bottom  to^ay  are 
almost  identical  with  those  of  the  survey  of  1879.  In  other  words,  the 
excavation  made  by  dredging  into  the  shelving  shore,  not  having  beea 
followed  by  any  relative  increase  in  the  currents,  was  gradually  de* 
stroyed  again  by  the  prevailing  forces  which  tend  to  build  this  shore. 
It  would  appear,  therefore,  that  under  present  conditions  periodical 
dredging  will  always  be  necessary  to  maintain  a  depth  of  12  feet  or 
more  close  up  to  the  wharves. 

The  project  for  the  establishment  of  an  ice-harbor  at  New  Castle 
dates  back  to  colonial  times,  and  was  suggested  by  the  necessity  of  pro- 
viding a  place  of  refuge  for  vessels  during  the  prevalence  of  ice  in  the 
Delaware  Kiver.  Siiice  the  ice-harbor  at  Beedy  Island,  10  miles  below, 
has  become  useless  this  harbor  is  the  first  one  reached  by  vessels  com- 
ing up  the  bay,  and  its  importance  to  navigation  may  be  inferfed  £rom 
the  fact  that  as  many  as  2,000  vessels  seek  refuge  here  during  the  wia- 
ter  when  the  ice  is  unusually  heavy. 

In  its  preseut  condition  the  enlargement  of  the  harbor  is  only  a  qnee- 
tion  of  time.  The  insecure  state  of  pier  H  affords  an  opportunity  to 
increase  the  sheltered  area  to  some  extent  by  removing  it  and  rebuild- 
ing it  some  distance  farther  up  the  river,  nearly  on  a  line  with  piers  M 
and  K.  In  addition,  another  pier  built  on  the  30-foot  curve  inside  of 
the  intersection  of  two  lines  prolonged  off  shore  from  piers  K  and  M, 
and  L  and  N,  respectively,  would  materially  increase  the  protected  area 
of  the  harbor. 

It  IS  proposed  to  expend  the  balance  of  the  funds  now  available  and 
the  amount  asked  for,  if  appropriated,  in  rebuilding  pier  H. 

The  ice-harbor  of  New  Castle  is  in  the  collection  district  of  Delaware;  WilmiDgtOD^ 
18  the  uearest  port  of  eutry,  and  the  amount  of  revenue  collected  there  daring  th« 
fiscal  year  ending  Jane  30,  1890,  was  $6,536.10. 

AMOUNTS  APPROPRIATE^. 


By  act  approved — 

May  20, 1826 |25, 000.00 

March2,  1829 18,895.99 

Jnly  2,  1836 25. 000. 00 

March  3, 1837 10,000.00 

July  7,  1838 11,573.00 

August  30,  lii52 15, 000. 00 

July  15,  1H70 2,500.00 

June  10.  1H72 27,000.00 

March  3, 1873 20,000.00 

June  27,  1874 10,000.00 


By  act  approved — 

March  3,  1875 |20,000.00 

August  14.  1876 12. 000. 00 

Jane  18,1878 10,000.00 

March  3,  18T9 5.500.00 

June  14.  1880 3. 000. 00 

March  3,  1881 20,000.00 

Jnly  5,1884. 2,000.00 

Augusts,  1886 5.000.00 

By  act  of  August  11, 1888 7,500.00 


1 


Of  the  above  tbe  sum  of  $18,285.05  has  been  carried  to  the  sarplas 
fnnd  of  the  Treasury. 

Money  statement 

m 

July  1, 1889,  amount  avallahle 17,500,00 

Jnly  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liahilitiea 
outstanding  July  1,1889 153.56 

July  1, 1890. halance  available 7.346.44 

Amonntappropriatedbyactof  September  19.  1890  8,100.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 15,446.44 


APPENDIX   H— REPORT   OP   MAJOR   SMITH.  923 

H  4: 
IMPROVEMENT  OF  DUCK  CREEK,  DELAWARE. 

There  were  no  operations  dnrin^  the  fiscal  year  ending  Jane  30, 1890. 

The  appropriation  of  $10,000  of  August  II,  18S8,  was  expended  dur- 
ing the  fiscal  year  ending  June  30,  1889,  in  dredging  a  continuous 
channel  not  less  than  40  feet  wide  and  6^  feet  deep  at  mean  low  water 
between  Brick  Store  Wharf  and.  Smyrna  Landing,  and  in  making  a 
turning  basin  at  the  latter  place  of  a  sufficient  size  to  permit  a  steamer 
150  feet  in  length  to  turn  with  ease. 

The  improvement  of  this  stream  is  batsed  npon  a  survey  made  in  1887. 
The  project  submitted  embraces  the  making  of  a  7-foot  low-water  chan- 
nel 00  feet  wide  from  Smyrna  Landing  to  the  mouth,  and  100  feet  wide 
across  the  bar  at  the  month,  the  channel  across  the  bar  to  be  protected 
by  a  stone  jetty,  the  total  cost  of  the  improvement  being  estimated  at 
$90,698.40. 

Duck  Creek  was  surveyed  in  1878  under  the  direction  of  OoL  J.  N, 
Macomb,  Corps  of  Engineers,  and  a  project  submitted  for  its  improve- 
ment recommending  a  6-foot  low-water  channel  40  feet  in  width  within 
the  creek,«  and  a  channel  100  feet  wide  and  8  feet  deep  at  the  entrance. 
It  appears  that  the  improvement  of  the  mouth  was  subsequently  held 
to  be  of  greater  importance  than  that  of  the  creek  on  account,  as  then 
stated,  of  the  evident  desirability  of  harbors  of  refuge  for  the  numerous 
small  vessels  engaged  in  fishing,  oystering,  and  freighting  that  navi- 
gate the  broad  reaches  of  Delaware  Bay,  for  which  Duck  Creek  entrance 
offers  superior  natural  advantages.  Between  the  years  1880  and  1882 
appropriations  aggregating  $10,000  were  expended  by  special  direction 
of  Congress  in  dredging  the  bar  at  the  mouth.  A  channel  nearly  100 
feet  wide  and  8  feet  deep  at  low  water  was  made,  but  shortly  filled  up 
again  to  such  an  unexpected  extent  that  no  further  appropriation  for 
dredging  at  that  point  was  recommended  by  the  officer  in  charge  unless 
protective  works  were  first  provided  for. 

Before  the  recent  improvements  were  commenced  the  steamers  plying 
upon  this  stream  could  not  ascend  higher  than  Bothwell's  Landing, 
about  3  miles  below  Smyrna.  They  are  now  enabled  to  reach  Smyrna 
Landing  at  all  stages  of  the  tide,  and  are  thus  brought  within  a  mile  of 
the  town,  the  result  being  a  reduction  in  the  hauling  time  of  freight 
and  in  freight  rates.  In  reference  to  the  latter,  it  is  stated  that  material 
us^  in  the  manufacture  of  phosphates  which  formerly  could  be  received 
by  rail  only,  is  now  shipped  entirely  by  water  from  New  York  City  and 
Philadelphia  at  a  rate  reduced  from  $3.90  to  $1.11  and  from  $2  to  50 
cents  per  ton,  respectively.  The  fertilizer  factory  has  been  much  en- 
larged ;  limekilns  have  been  constructed,  and  two  canning  houses  are 
now  in  process  of  erection. 

It  is  proposed  to  expend  the  amount  asked  for  in  continuing  dredg- 
ing within  the  creek  in  pursuance  with  the  project  carried  on  last  year. 

Dock  Crenk  is  in  the  collection  district  of  Delaware ;  Wilmiuj^ton  is  the  nearest 
port  of  entry,  and  the  revenue  collected  there  ^uriiig  the  fiscal  year  ending  June  30, 
ia90,  was  tB|536.10. 

▲MOUNTS  APPROPRIATED. 

By  act  approved — 

Jane  14,  1880 $5,000 

March  3,  1«81 :?,000 

By  act  paaaed  Angast  2. 188-i 2.000 

\\y  act  of  Angast  11,  1888 .• VV^.s^f^ 
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COMMERCIAL  STATISTICS. 


Seceipts  or  imporU, 


ClMsiflcation. 


a.  Kbw  prodiictfi :  Bone,  cord-woo^,  pbospbaie,  rock,  corI,  iron  and  Ice 

b.  Munufactured  products:  Canned  goods,  fertilizers,  tlour,  lumbur.  balphuric 

acid 

e.  Agricnltural  products :  Butter,  grain,  hay,  potatoea,  cattle,  IiorMes,  aheep,  etc. . 
d.  General  merdiandiae 

Total 


ShipmenU  or  expwU. 


Claaaiflcation. 


a.  Haw  prodncta:  Conl-wood, ship  timber.and  railroad  ties 

6.  Manufactured  products:  Baskets,  bricks, canned  goods,  carriages,  cratea, fer- 
tilizers, and  tile    

c.  Agricultural  products:  Berries, butter, cattle  and  horses,  eggs,  fruit,  track, 
grain,  bay,  potatoes,  poultry,  sbeep  and  wool 

ToUl 

Total  tonnage  for  the  year  1889-'90,  264, 333. 
Total  tonnage  for  the  year  1888-'89.  248,944. 
Increase  since  last  report  tons,  15,389. 

VcBseU  navigating  Duck  Crwk,  Delaware. 


Class. 


No. 


Aggregate 
tonnage. 


Draught 
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H5. 
IMPROVEMENT  OP  ST.  JONES  RIVER,  DELAWARE. 

At  the  beginning  of  the  past  fiscal  year  a  contract  had  been  entered 
into  to  expend  the  appropriation  of  $15,000,  made  by  the  act  of  August 
11,  1888,  under  the  approved  modified  project. 

This  project  provided  for  a  cut  across  the  bar  at  the  mouth  from  the 
6-foot  depth  inside  the  ^reek  to  the  corresponding  depth  outside  the  bar, 
the  width  to  be  100  feet,  of  which  50  feet  in  the  center  were  to  be  dredged 
to  a  depth  of  6  feet,  the  remainder  to  a  depth  of  3  feet  below  mean  low 
water,  the  material  to  be  deposited  on  each  side  of  the  aut  to  form 
training  banks*  and  the  outer  ends  of  these  banks  to  be  strengthened 
with  pile  revetment.  In  addition,  the  project  provided  for  a  new  cut- 
off at  a  bend  in  the  river  2  miles  below  Lebanon.  Work  under  this 
contract  was  commenced  on  August  1.  and  was  completed  December 
31, 1889.  The  total  amount  of  material  removed  by  the  contractor  was 
58,015  cubic  yards,  of  which  40,333  cubic  yards  were  dredged  at  the 
bar  at  the  mouth  and  10,275  cubic  yards  at  the  new  cut-off  made  near 
Wharton's  Fishery.  The  remainder,  7,407  cubic  yards,  were  removed 
under  written  agreement  with  the  contractor  at  the  original  contract 
price,  18  cents  per  cubic  yard,  from  two  shoals  near  the  mouth  and 
inside  the  river,  at  Lea's  Landing  and  Broad  Beach.  During  the  prog- 
ress of  dredging  operations  at  the  bar  the  contractor  erected  at  the 
outer  ends  of  the  banks  thrown  up  along  the  cut  the  triangular-shaped 
revetment  walls  designed  for  their  protection.  Each  wing  is  40  feet 
long  and  the  total  length  of  revetments  driven  is  160  feet. 

The  work  done  during  the  fiscal  year  ending  June  30, 1890,  completes 
the  improvement  of  St.  Jones  River  as  originally  contemplated.  At  the 
close  of  operations  there  existed  an  unobstructed  6-foot  low-water  navi- 
gation between  the  Delaware  Bay  and  Dover,  Del.,  with  a  channel 
width  of  nearly  100  feet  at  the  month  over  the  bar  and  of  40  feet  inside 
the  river.  The  cut  made  across  the  bar  does  not  yet  show,  according 
'to  the  latest  information  received,  any  signs  of  shoaling.  Although  the 
banks  thrown  up  along  the  sides  were  to  some  extent  leveled  down  by 
the  waves  soon  after  they  were  made,  as  had  been  expected,  their  re- 
maining elevation  above  the  general  level  of  the  bottom  is  still  such  as 
to  prevent  a  diffusion  of  the  confined  currents  for  the  entire  length  of 
the  cut,  about  4,800  feet,  and  the  currents,  especially  during  the  last 
stages  of  the  ebb,  are  exceedingly  strong  and  would  warrant  that  no 
apprehension  be  felt  for  an  early  deterioration  of  this  improvement. 

The  original  project  for  the  improvement  of  this  river  was  made  in 
1880,  and  provided  for  a  3-foot  channel  100  feet  wide  across  the  bar  at 
the  mouth,  protected  by  a  jetty,  at  an  estimated  cost  of  $35,000.  The 
project  was  enlarged  in  1884  to  include  the  removal  of  the  shoals  in  the 
river  to  a  depth  of  6  feet  at  mean  low  water.  The  first  appropriation, 
$5,000,  was  made  in  1881,  but  was  not  expended  until  1885,  together 
with  an  appropriation  of  $10,000  made  in  1884,  when  the  work  of  dredg- 
ing inside  the  river  was  commenced.  Another  appropriation  of  $10,000, 
made  in  1886,  was  expended  in  the  same  manner,  in  addition  to  which 
a  small  cut  4  feet  deep  and  40  feet  wide  was  made  across  the  bar  at  the 
mouth. 

The  original  project  for  the  improvement  of  the  mouth  was  modified 
in  1889,  fStei:  a  thorough  examination  of  the  subject,  dispensing  with 
the  jetty  and  substituting  instead  banks  thrown  up  along  the  sides  of 
the  cat.    This  project  was  approved  and  carried  oat  dunuk^lV^^^^^^dsa^^ 
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fiscal  year,  as  above  reported.    The  total  amount  expended  at  the  cloee 
oi  the  fiscal  year  ended  Jane  30,  1890,  is  $39,509.84. 

A  regular  steam-boat  line  was  established  between  Dover,  the  nu- 
merous landings  on  the  river  and  Philadelphia,  shortly  after  improve- 
ments were  begun.  Until  last  year  the  trips  were  timed  according  to 
the  occurrence  of  high  water  at  the  bar ;  since  then,  the  steam-boat  and 
in  fact  all  vessels  can  enter  and  leave  at  any  stage  of  the  tide,  which  is 
an  important  item,  especially  in  the  transportation  of  perishable  freight 

No  further  appropriation  is  recommended. 

Dover  is  in  the  collection  district  of  Delaware;  WilmingtoD  is  the  nearest  port  of 
entry  y  at  which  the  amount  of  revenue  collected  during  the  last  fiscal  year  is  $6,536.10. 

AMOUNTS  APPROPRIATED. 

By  act  approved — 

Maro)i3,  1881 $5.«)0 

Julys,  1884 1 10,000 

Augusts,  1886 1(^000 

By  act  of  August  11, 1888 15,000 

Money  statement, 

July  1,  1889,  amount  available $2,686.16 

July  1,  1889,  amount  covered  by  existing  contract 11,900.00 

14,58^.16 
July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1889 14,097.64 

July  1,  1890,  balance  available 490.5J 


COMMERCIAL  STATISTICS. 


EeceipU, 


Clftaaifloation. 


Weight.     TalMi 


Raw  prodnots:  Coal, ice,  pig  tin  and  lead 

Mannfactored products:  Fertilizers,  lumber,  tin-plate,  iron  supplies 

Agriooltaral  products:  Horse,  hay,  and  tropical  H-oit 

General  meronandise 

Total 


ShipmenU, 


Classification. 


Raw  products:  Cordwood,  logs  

Manufactured  products:  Barrels,  baskets,  canned  goods,atad  fertilizers.. 
Agricultural  products :  Bei  ries,  fruit,  grain,  potatoes,  and  cattle 


Total 


Total  for  the  year  18aO-*00 tons..  «f<T* 

Totol  for  the  year  1888-'89 do...  »«• 


Increase  since  last  report d»...  li©* 
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V€89el8  navigating  St.  Jones  Biver, 


Claaa  of  Tessela. 


Steam  en. 
Schooners 


No. 


1 
5 


ToUl 

regiBteied 

toniuige. 


125 
325 


Dnngbt. 


Fut 
3iio7 


Trips. 


Tri-weekly. 
Weekly. 


H  6. 

IMPROVEMENT  OF  MISPILLION  CREEK,  DELAWARE. 

There  were  no  operations  during  the  fiscal  year  ending  Jane  30, 1890. 

An  appropriation  of  $3,500  made  by  the  river  and  harbor  act  of  Au- 
gust 11^  1888,  was  expended  during  the  following  winter  in  dredging 
several  shoals  within  the  stream. 

The  improvement  of  this  creek  was  commenced  in  1879  The  ap- 
proved project  is  for  a  6-foot  low-water  channel  40  feet  wide  from  Mil- 
fold,  the  head  of  navigation,  to  the  mouth.  A  project  was  submitted 
February  20, 1882,  by  Gapt.  William  Ludlow,  Corps  of  Engineers, 
for  the  improvement  of  the  mouth  of  the  creek,  comprising  a  channel 
either  3  or  4  feet  in  depth  across  the  bar  and  protected  on  the  north 
side  by  a  jetty,  at  an  estimated  cost  of  $49,000  or  $55,000  respectively. 

Work  under  the  improved  project  for  the  improvement  of  the  creek  be- 
tween the  mouth  and  Milford  has  been  carried  on  with  appropriations 
made  at  various  times  as  tabulated  below.  XJp  to  the  close  of  the  past 
fiscal  year  the  sum  of  $17,000  has  been  expended.  The  result  is  a  clear 
channel  not  less  than  6  feet  deep  at  mean  low  water  and  40  feet  wide  from 
Milford  to  Flat  Reach  Shoal  near  the  mouth,  a  distance  of  12  miles.  This 
shoal  remains  to  be  dredged,  and  it  is  estimated  that  the  present  project 
can  be  completed  for  $2,000. 

Mispillion  Creek  is  in  the  collectioD  district  of  Delaware ;  Wilmington  is  the  near- 
est port  of  entry,  at  which  the  amoant  of  revenne  collected  daring  the  fiscal  year 
ending  June  30,  1890/  was  $6,536.10. 

AMOUNTS  APPROPRIATED. 

By  act  approved — 

March  3,  1879 |3,000 

June  14, 1880 4,000 

March  3, 1881 3,500 

By  act  passed  August  2, 1882 3,000 

By  act  of  August  11,1888. 3,500 

C  Amoant  (estimated)  required  for  completion  of  existing  project |2, 000 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and  har- 
(     bor  acts  of  1866  and  1867. 

COMMERCIAL  STATISTICS. 

Receipts. 


ClMsiflcatlon. 


Bawprodaots:  Bone,  ooal,  iron,  phosphate  rook,  marble 

Kaoaliaotured  produots :  Chemicale^  fertilizers,  floar.  sawed  Inmber,  lime 

Agrkmltrtil  prodnot :  Hay 

General  merohandlse 

Total 


Yalua 


#199,000 

78,750 

2,000 

40,000 

227.750 
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ShipmenU. 


CIa8i>ification. 


Baw  prodnotfl :  CoTd>wood.  logB,  railrcMid  ties,  ship-timber 

Maonfactared  prodnots :  Baskets,  crates,  oanned  goods,  fertilizers. 

Af^ni^caltural  products :  Com  and  wheat 

General  merchandise 


Total 


f\mc 

19.?53 

3,083 

2.041 

300 


Vatef. 


i:«.(ico 
ii.m 


94,576       68S.W 


Total  tonnage  last  report tons..    51.4?1 

Total  tonnage  present  report ■ « do...   44,31$ 


Decrease  since  last  report do. 


7,1« 


VeaaeU  navigating  Mispillion  Creekf  Delaware,  during  the  year  1889-'90. 


Freight  steamers 

Tog-boatW 

Schooners  


No. 

1 

3 

22 

Aggregate 
tonnage. 

Draught 

65 

57 

1.1S2 

Feet. 
4^ 

Trips. 


Fifteen  per  year. 

DaUy. 

Foar  to  thirty  per  year. 


VesseU  huilt  and  repaired  at  Mil/ordy  DeL,  during  the  year  IBSd-'QO. 


Bnilt: 

Tug-boats  .... 

Schooners  .... 
Repaired : 

Steamers 

Sailing  vessels 


No. 


2 
2' 

2 
6 


Registered 
total  ton- 
nage. 


150 
750 

Not  given. 
300 


Draught  of 
largest  ves- 
sel when 
leaving  ship- 
yard. 


F0et, 


? 


Cfslealat^d 

maziiBiiiD 

draasbl 

(wheDiosd«d) 
of  IsrsMt 

vessel  baili 


U 


H7- 

IMPROVEMENT  OF  BROADKILN  RIVER,  DELAWARE. 

The  appropriation  of  $10,000  made  by  the  act  of  August  11, 1888,  was 
still  unexpended  at  theclose  of  the  fiscal  year  ending  June  30, 1889,  having 
been  withheld  on  account  of  prevailing  high  prices  for  dredging.  The 
conditions  having  taken  a  more  favorable  turn  during  the  past  fis^  year, 
the  work  was  advertised  in  November,  and  bids  opened  on  D«H5ember  28, 
1889.  The  American  Dredging  Company,  of  Philadelphia,  were  the 
lowest  bidders,  and  contract  was  entered  into  with  them  under  date  of 
January  30, 1890,  at  their  bid  of  7  cents  per  cubic  yard,  measured  in 
place. 

Dredging  was  commenced  on  May  28, 1890,  and  up  to  the  close  of  the 
fiscal  year  20,972  cubic  yards  of  material  had  been  removed  from  the 
channel. 
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The  available  funds  are  to  be  expended  mainly  between  Green  Island 
and  the  mouth  of  the  river,  where  no  dredging  has  heretofore  been  done. 
Certain  portions  of  the  channel  in  the  upper  river  will  be  widened.  At 
the  close  of  the  fiscal  year  4,690  feet  of  the  proposed  channel  below 
Green  Island  had  been  completed. 

The  original  project  was  made  in  1871,  and  is  for  a  6-foot  low- water 
navigation  from  tbe  mouth  to  Milton,  Del.,  the  head  of  navigation,  and 
for  a  new  entrance  protected  by  a  jetty,  at  an  estimatetl  cost  of  $80,447. 
The  project  was  modified  in  1881  as  to  the  latter  portion  of  it,  and  the 
estimate  reduced  to  $51,450. 

Dredging  has  been  done  at  various  times  in  the  river  since  1873  for 
a  channel  6  feet  deep  and  40  feet  wide  at  mean  low  water.  Up  to  the 
close  of  the  fiscal  year  ending  June  30, 1890,  the  sum  of  $26,123.19  had 
been  expended. 

With  the  exception  of  a  few  places  where  banks  have  caved  in  and 
slightly  reduced  the  width  of  the  channel,  there  is  now  a  clear  6-foot 
channel  40  feet  wide  from  a  point  3,300  feet  below  Green  Island  to  I^il- 
ton,  and  the  expenditure  of  the  present  appropriation  will  complete 
that  portion  of  the  project  relating  to  the  dredging  of  the  channel  in- 
side the  river. 

This  work  is  in  the  collection  district  of  Delaware ;  Wilmingtou  is  the  Dearest  port 
of  entrj,  at  which  the  ainoant  of  revenue  collected  daring  thenscai  year  ending  June 
30,  1890,  was  16,536. 10. 

AMOUNTS  APPROPRIATED. 

By  act  approved — 

March  3, 1873 $10,000 

Jane  14,1880 5,000 

March  3, 1881 5,000 

By  act  passed  Angnst  2,  1882 5,000 

By  act  of  August  11,  1888 10,000 

Money  statement. 

Jnlyl,  1889,  amount  available 19,591.21 

Julv  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1889 $714.40 

July  1, 1890,  outstanding  liabilities 1,297.87 

July  1,  1890,  amount  covered  by  uncompleted  contracU  made 

during  fiscal  year  ending  June  30, 1890 6,531.96 

8, 544. 23 

July  1,  1890, balance  available 1,046.98 

i  Amount  (estimated)  required  for  completion  of  existing  project 21, 500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2.of  river  and 
(     harbor  acts  of  1866  and  1867. 

Abstract  of  proposals  opened  by  General  Wm.  F.  Smith,  United  States  Agent,  December^, 

1889,  for  dredging  in  Broadkiln  River,  Delaware, 


Xo. 

Kame  and  AddreBS. 

Time. 

Price  p©r  ca- 
ble yard, 

Commence. 

Complete. 

place  me  as* 
arement. 

1 

Atlw  DredffinK  Compaoy,  Wilmiiifrtoii,  Del 

Americui  fbreoKing  Company,  Philadelphia,  Pa.. 
National  Dredgliig  Company,  Wilmington,  Del. . . 

At  once... 

1800. 
Jane     30 
Aug.       1 
Jnly       1 

OenU. 

12 

2 
3 

May  1,1890 

Within 80 days  ... 

7 
23 

Contract  with  American  Dredging  Company. 

sua  90 59 
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COMUERCIAL  BTAnSTICS. 

Cotmneroial  itAtintiM  were  not  fumisbod  )n  eafflcieot  di 
tA  parcies  iiitereaceil.  Tbe  toUl  vulae  of  sliipmciats  au< 
hIaIi-iI  to  be  (372,000.  or.  if  rnlucpd  to  neit;ht,  approzi 
\ivfl  nutil  the  prnteQl  n-nort  the  aggreuate  aniount  nf  tbt 
r«ah  ;ear  WM  eWleii  to  uave  remained  the  game,  viz,  %l 
nished  this  year  would  therefore  nhow  a  ilecraaM,  which 
failure  of  crops, 

The  a^'grefiiLt*-  tnDDauo  of  nenaels  owned  b;  pArtiM  U 
bel.VOO)  that  of  traniiieut  vewels,  TDO,  ^ 


Work  wasooDtinued  on  thecutlwtwoen  Assai 
Itiver  Bay  diiriTip  tbe  past  fiscal  year  iiud^r  tli 
McLean,  of  New  York.  The  time  for  tbe  com| 
haviDg  exptreil  on  August  1, 188!),  it  was  extcudi 
The  p[:ogreHS  of  the  work  haviug  been  much 
laborerM  and  by  the  refnsal  of  Uie  owners  of  ml} 
the  necessary  land  for  diimping-groiinilii  esi:t>|>t 
became  necessary  to  grant  the  contractor  a  bi>cuq 
1,  1890,  and  a  third  one  uutil  August  1, 1800. 

Dnring  the  past  fiscal  year  46,838  cnbic  yarda 
excavated,  which,  with  the  amount  previously  i 
of  93,457  cubic  yardssince  the  work  wascommeii 
of  material  to  be  removed  is  estimated  at  201,000 1 
tractor  has  been  compelled  to  construct  iipoi 
macbinery  and  excavating  plant,  and  progreHti 
however,  promises  toi)ut  on  new  machinen,  whir 
work  forward  rapidly.  It  is  not  probable,  howe 
be  done  at  the  specifled  date. 

Tbe  approved  project  for  the  expenditure  of 
August  5,  188G,  and  August  11, 1SS8,  of  118,76 
ively  is  for  a  cut  20  feet  wide  at  the  base  and  '2  fei 
water  level  of  Assiiwoman  Bay,  connecting  this 
Bay,  a  distance  of  nearly  4  miles.  By  a  snppleii 
tcred  into  with  the  contractor  in  July,  I8Si),  and 
of  Engineers,  the  depth  of  the  pr<>poso<l  cut  wa« 
low  the  mean  level  of  Assawoman  Bay. 

Anticipating  the  time  when  the  excavation  n 
roach  several  public-road  crossings  along  the  I 
prevent  an  interruption  of  travel  at  thetie  jioints, 
ing  previously  agreed  to  maintain  all  publicrt 
meuts  wi-re  made  during  the  past  winter  for  the 
bridges.  These  were  found  necessary  at  three 
road,  at  Beach  road,  and  at  Jefferson  Creek  road 
truss  bridges  having  a  general  width  of  10  feet 
others  55  feet  long,  were  approved,  and  proposal 
were  invited  by  advertisement. 

Four  bids  wftr©  rec«ived,  and  a  contract  waa  n 


APPENDIX   H — REPORT   OF  MAJOR   SMITH.  931 

with  the  lowest  bidder,  at  the  aggregate  price  of  $1,193  for  the  three 
bridges.  The  contractor  has  prepared  the  framing  for  each  bridge. 
The  erection  of  the  structures  is,  however,  necessarily  delayed  until  the 
excavation  of  the  cut  has  been  made  to  the  full  depth  at  and  near  the 
crossings  mentioned. 

The  approved  project  is  based  upon  a  survey  made  in  1884  to  examine 
the  physical  condition  of  the  bays  and  country  traversed,  with  the  view 
of  forming  an  inland  navigation  fiom  Chincoteague  Bay,  Virginia,  to 
Delaware  Bay  at  or  near  I^wes.  Del.  The  project  proposes  a  channel 
to  be  made,  by  dredging  or  otherwise,  70  feet  wide  at  the  bottom  and 
6  feet  deep  below  the  mean  low-water,  level  as  established  by  the  Bngi- 
neer  Department,  up  in  the  harbor  formed  by  the  Delaware  Breakwater. 
The  total  estimated  cost  is  $350,000.  By  direction  of  Congress  the  two 
appropriations  made  to  date  were  to  be  expended  between  Chincoteague 
and  Indian  River  bays,  and  the  funds  are  now  being  applied,  as  above 
stated,  to  the  construction  of  a  channel  connectiug  the  waters  of  Assa- 
wonian  and  Indian  Biver  bays. 

The  state  of  the  work  at  the  close  of  the  fiscal  year  ending  June  30, 
1890,  is  as  follows : 

Of  the  total  of  201,000  cubic  yards  to  be  excavated  110,828  have  been 
removed.  The  southern  end  of  the  cut  is  completed  to  the  specified 
depth  and  width,  4  and  20  feet  respectively,  for  a  cpntiuuous  distance 
of  6,400  feet. 

The  remaining  section  of  the  cut  is  irregular  in  depth  and  width,  with 
short  portions  at  a  few  points  which  are  excavated  to  the  required 
dimensions. 

During  the  past  fiscal  year  observations  of  the  water-levels  have  been 
made  in  connection  with  the  direction  and  force  of  the  wind  at  Miller's 
Greek,  the  head  of  Assawoman  Bay,  with  a  self-registering  gauge  and 
anemometer,  and  at  White's  Creek,  a  branch  of  Indian  Biyer  Bay,  by 
staff  readings,  andfor  the  last  two  months  with  a  self-registering  gauge. 

These  observations  are  of  value  to  determine  the  effects  the  winds 
will  produce  upon  the  surface  of  the  bays,  and  inferentially  the  result- 
ing currents,  when  tbe  two  bays  are  connected.  They  will  be  contin- 
nedandthe  results  reported  indue  time,  together  with  similar  observa- 
tions and  studies  yet  to  be  made  on  other  sections  of  the  proposed 
canal. 

It  is  impossible  to  estimate  the  amount  of  commerce  that  will  be  cre- 
ated by  the  improvement.    As  yet  none  is  to  be  reported. 

It  is  proposed  to  expend  tbe  appropriation  asked  for  at  those  points 
of  the  proposed  route  where  the  heaviest  and  most  important  work  is  to 
be  done,  so  that  the  whole  channel  may  be  utilized  to  a  certain  extent 
before  it  is  entirely  finished,  and  may  be  gradually  completed  to  its 
final  depth  and  width.  In  addition  to  the  amount  reported  excavated 
daring  the  past  fiscal  year,  17,371  cubic  yards  were  removed,  but  are 
not  to  be  paid  for,  under  the  terms  of  the  supplementary  contract,  until 
the  contractor  has  completed  the  channel  throughout  to  a  depth  of  4 
feet  and  20  feet  wide  at  the  bottom  from  the  4-foot  depth  in  Assawo- 
man Bay  to  tbe  4-foot  depth  in  Indian  Biver  Bay. 
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AMOUNTS  APPFROPfUATKD. 

By  act  approTed  Angaal  5,  1886 11^,790 

Byactof  Aagiistll,  1888 - 50,000 

Money  statemerU. 

July  1, 1889,  amonnt  ayailable , - |82,27ae 

July  ly  1889,  amoant  covered  by  exiattng  contract 31,R£1.78 

54,094.40 
July  1, 1380,  amoant  expended  during  fiscal  year,  exclnstve  of 

liabilities  outetanding  Jaly  1,  ld89 $10,632.53 

July  1.  1890,  oafcstanding  liabilities 3,804.82 

July  1, 1690,  amoant  covered  bv  existing  and  nncompleted  con- 
tracts made  daring  the  fiscal  year  ending  Jane  30, 1890 24, 602. 36 

39,039.71 

Jnly  I,  1890,  balance  available 15,054.69 

Amoant  appropriated  by  act  of  September  19,  1890 50,000.00 

Amoant  available  for  fiscal  year  ending  Jane  3Q,  1891 65, 054. 09 

(Amount  (estimated)  reo  aired  for  completion  of  existing  project 231 ,  500. 00 
Amoant  that  can  be  prob  tably  expended  in  fiscal  year  endi  ng  J  uoe  30,  l'*92  KK),  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abitraet  of  propoM,U  rtBceived  and  opened  March  6,  1890,  5y  General  WUUam  F.  Smith, 
United  Statee  Agents  for  OQn$tr noting  three  wooden  bridges  across  the  out  from  CHitce- 
teague  Bag^  Virginia^  to  Indian  River  Bag,  Delaware, 


Name  and  address. 

Price. 

Time. 

» 

No. 

Cedar 

Neck 

road 

bridge. 

Beacb 

road 

bridge. 

Jeffer- 

Kon 
Creek 

road 
bridge. 

Commenoou 

Complete. 

AOTfr 

gats  of 

bida 

1 
3 

8 

4 

W.  J.  HcNatt,  OeorgetowB, 
Del. 

George  H.  Wei«t,  Ocean  View, 
Del.,  and  George  B.  Town- 
send,  MiUvf  lie,  Del. 

William  H.  Virden,  Lewes, 
DeL 

CoUn  McLean.  New  York,  N.  Y 

i  tes»5 

t675 

^335 

11550 

*$616 
t«26 
:575 

§305 
11434 

*t772 
1782 

:e25 

§493 

NfiOO 

1  Not  giren  . 
....do 

....do 

...  .do .  ••.... 

NotgiTen  .... 

Within  30.  SO. 
and  90  days 
from  dato  of 
oootract  in 
order  named 

Not  given 

....do 

5   •*•"!! 

\       Uw 

*  With  pile  foondation. 

I  Bltber  pile  or  trestle  foundation. 

il  If  piles  are  ased,  |25  per  pile. 

Contract  with  William  H.  YiideiL 


t  With  trestle  fo  indal  ion. 

i  Aooording  to  pJuis  and  speolfloatloas. 


I 


•( 
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Hg. 

DCPBOY^MENT  OF  BROAD  CREEK,  DELAWABE. 

At  the  dose  of  the  fiscal  year  endibg  Jane  30, 1889,  a  contract  had 
been  made  to,  expend  in  dredging  the  appropriation  of  $6,000  made 
Augnst  11, 1888,  and  it  was  exx)ected  that  work  would  begin  some  time 
during  the  following  fall.  The  money  was  to  be  used  in  dredging  a 
channel  50  feet  wide  and  6  feet  deep  at  mean  low  water  from  the 
Delaware  railroad  bridge  to  the  turning-basin  at  Laurel,  Del. 

Operations  were  commenced  on  October  2, 1889.  While  the  work 
was  going  on  it  was  discovered  that  considerable  mud  and  sand  had 
.been  washed  into  the  creek  from  above  during  the  heavy  freshet  of 
June  1, 1889,  and  had  formed  a  shoal  with  less  than  6  feet  of  water  over 
it  for  a  distance  of  600  feet  below  the  bridge.  There  existed  also  several 
sharp  projections  of  the  banks  of  the  stream  at  certain  bends  about  2 
mil^es  below  Laurel,  which  made  navigation  difficult  at  those  points. 
Tb^  citizens  of  Laurel  asked,  by  petitions,  for  the  removal  of  the,  shoal 
and  projecting  points,  and  authority  was  obtained  from  the  Chief  of 
Engineers  to  expend  any  available  balance  after  the  completion  of  the 
contract  then  in  force  for  the  amelioration  of  these  obstructions. 

A  written  agreement  was  made  with  the  contractor  to  do  the  addi- 
tional dredging  under  the  same  terms  and  conditions  as  his  contract 
work,  viz :  at  the  rate  of  20  cents  per  cubic  yard  of  material  removed 
and  measured  in  place.  The  contract  was  completed  on  November  9, 
1889,  a  total  19,987  cubic  yards  of  material  having  been  removed  of  which 
amount  5,723  cubic  yards  were  removed  under  written  agreement.  The 
result  of  the  year's  work  was  the  extension  of  the  approved  channel  from 
the  railroad  bridge  up  to  the  head  of  navigation,  the  turning-basin  at 
Laurel. 

This  cbmpletes  the  originally-adopted  project  for  the  improvement  of 
Broad  Greek,  which  required  the  dredging  of  a  6-foot  low- water  channel 
50  feet  in  width  from  a  point  about  3  miles  below  Laurel,  Del.,  to  the 
turning-basin  in  the  town. 

The  creek  has  been  under  improvement  since  1881,  and  at  the  close 
of  the  fiscal  year  ending  June  30, 1890,  the  sum  of  $35,000  had  been 
expended. 

Broad  Creek  is  in  the  collection  district  of  Delaware ;  Wilmington  is  the  nearest 

5ort  of  entry,  at  which  the  amount  of  revenue  collected  for  the  fiscal  year  ending 
une  30,  1890,  is  |6,536.10. 

AMOUIVTS  APPROPRIATZD. 

By  act  approved — 

June  14, 1880 $5,000 

March  3,  1881 10,000 

By  act  passed  August  2,  1882 5,000 

By  act  approved  August  5,  1886 10,000 

By  act  of  August  11, 1888 6,000 

Money  statement, 

July  1,  1889,  amount  arailahle (728.25 

July  ly  1889,  amount  covered  hy  existing  contract 4,250.00 

4, 97H.  25 
July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1889 4,978.25 
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% 

COMMERCIAL  STATISTICS. 

Beceipti, 

■ : -: 

ClMfliflcAtkm. 


lUw  ^rodactfl :  Coal,  iron,  ship- timber,  salt,  ioe 

Haoofactured  products:  Building  material,  fertilisera,  etc. 

Agricultural  prod ucta:  Grain,  etc 

General  merchandiae 


Total 


sr.ns 


Shipments, 


ClaMification. 


Raw  product*:  Cord- wood 

Manufactured  products:  Basketn, crates, lumber,  and  flour. 
Agricultural  pi-oducts:  Berries,  fruit, and  garden  truck  .... 
General  merchandise 


Total 


Total  receipts  and  shipmenta,  34.716  tons,  which,  it  is  stated,  is  an  iocreaae  of  about 
25  per  cent,  since  the  improvemeot  of  the  creek  was  commenced. 

VesueU  navigating  Broad  Creeks  Delaware^  during  the  year  1889-'d0. 


Class  of  vessels. 

No. 

Aggrogate 
tonnage. 

Draught. 

< 

Trips^ 

Steamers 

1 
5 

40 
850 

Feet 

5 
6ito8 

Daily. 

About  onoe  a  month. 

Schooners 

Vessels  huilt  and  repaired  at  Bethel,  Delatvare,  during  the  year  1889-'90. 


Built,  schooners 

Repaired,  sailing  vessels. 


No. 


2 

60 


Registered, 

total 

tonnage. 


700 
8,250 


Draught  of 
largest  ves- 

sel  when 
leaving  ship- 
yard. 


Fest 


Caknlsted 

maxioium 

draugbt, 

when  iMdcd, 
of  larfwt 

vessel  miiU. 


Fett 


H  10. 


IMPROVEMENT  OF  SUSQUEHANNA  RIVER,  ABOVE  AND  BELOW  HAVRE 

D£  GRACE,  MARYLAND. 

At  the  dose  of  the  fiscal  year  ending  Jane  30,  1889,  a  contract  bad 
been  entered  into  to  expend  the  appropriation  of  $10,000,  made  by  tbe 
act  of  August  11,  1888,  in  dredging.  The  project  was  for  continaiDg 
the  removal  of  the  shoal  located  along  the  western  shore  of  the  river, 
opposite  Watsoii^s  lfi\aAi(i.    O^x^xK^ii^  ^^t^  Vy^^an  on  July^  8,  18S9, 
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A  td  continued  nntil  Angast  17  following,  during  which  time  47,978 
cnbic  yards  of  material  were  removed.    This  material  consisted  mainly  * 
of  fine  river-sand  and  drift,  deposited  there  by  recent  iireBhets.    The 
expenditure  of  the  money  resulted  in  increasing  the  width  of  the  8-foot 
channel  at  the  point  named  200  feet. 

The  removal  of  the  eastern  bank  of  this  shoal  to  k  depth  of  8  feet  be- ' 
low  mean  low  water  has  been  in  progress  since  1883.  The  object  of  the 
improvement  is  to  prevent,  to  a  certain  degree,  the  formation  of  ice- 
gorges  at  and  near  Port  Deposit,  Md.,  a  town  situated  about  2^  miles 
above  Watson's  Island.  At  the  close  of  the  fiscal  year  ending  June  30, 
18d0,  about  $32,000  had  been  expended  since  the  removal  commenced. 
The  result  has  been  a  considerable  increase  in  the  original  width  of  the 
channel,  and  it  is  stated  that  this  has  already  had  the  effect  to  relieve 
the  ice-gorges. 

The  original  project  for  the  improvement  of  this  river  above  and  be- 
low Havre  de  Grace  includes  the  making  of  a  15-foot  low*  water  channel 
below  the  city  and  the  removal  of  the  shoal  opposite  Watson's  Island 
to  a  depth  of  8  feet  below  mean  low  water.  The  channel  below  the  city 
was  dredged  to  a  depth  of  12  feet  in  1885;  its  present  condition  shows 
that  it  has  partially  shoaled  agai,n. 

On  October  28,  1889,  the  Chief  of  Engineers  directed  that  a  careful 
survey  of  the  river  below  Port  Deposit  be  made.  This  survey  wa« 
made  in  November  and  a  copy  of  the  map  was  forwarded  in  December 
following. 

The  amount  asked  for  for  the  fiscal  year  ending  June  30, 1892,  is  the 
amount  estimated  as  necessary  for  annual  dredging. 

SiisqnehaBDa  River  is  in  the  coUection  district  of  Baltimore,  wiiicb  is  also  the  nearest 
port  of  entry.  The  amount  of  revenne  collecied  there  during  the  fiscal  year  ending 
Jane  30,  181)0,  is  $2,951,827.83. 

AMOUNTS  APPROPRIATED. 

By  act  approved — 

August  30,  1852 |10,000 

Jane  23,  186(? 26,400 

July  11,  1870 12,000 

June  14,  1880 28,000 

Majch  3,  1881 15,000 

By  act  passed  August  2,  1882 25,000 

By  act  approved — 

July  5,  1884 20,000 

Augusts,  1889 6,000 

By  act  of  August  11,  1888 10,000 

Money  statement. 

July  1,1889,  amount  available $1,478.65 

July  1,  1889,  amount  covered  by  existing  contract 8,  .500. 00 

9,978.65 
July  1.  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstauding  July  1, 1889 9,606.40 

4  ■ 

July  1, 1890,  balance  available ." 372.25 

Ambuut  appropriated  by  act  of  September  19, 1890 4,  000.  DO 

Amount  available  for  fiscal  year  ending  June  30,  1891 4, 372. 25 

{Amount  (estimated)  required  for  annual  dredging 20,000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1892    20, 000. 00 
Submitted  in  compliauce  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1886  and  1887. 
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COHMKRCIAL  STATISTICS. 


Articles. 


^   ToBi. 


YalBB. 


Goal 

L limber,  shin|;le«,  and  timber 
Stone,  sand,  and  xrouud  flint. 

KertiliKera 

Hay  and  trrain 

Spruce  wood 

Tide-water  canal  freight 


IMLttS 

|5«.« 

20,796 

211,  W 

li^44» 

SkM 

200 

*.«• 

5» 

IX  m 

2,000 

«,M 

57.500 

117.  SIO 

246;  317 


ia.7ii 


H  IX. 


IMPROVEMENT  OF  FAIRLEE  CREEK,  MARYLAND. 

There  was  no  work  doue  iu  this  creek  daring  the  past  fiscal  year.  An 
appropriation  of  $5,000,  made  by  the  act  of  Augnst  11,  1888,  was  tbe 
first  one  made  for  this  improvement,  and  was  exhausted  daring  the 
fiscal  year  ending  June  30, 1889,  in  dredging  a  channel  across  the  bar  at 
the  mouth  7  feet  deep  and  about  80  feet  wide. 

The  project  adopted  in  1887  embraces  the  dredging  of  a  channel  100 
feet  wide  and  7  feet  deep  nt  low  water  across  the  bar  at  the  month  and- 
within  the  creek  as  far  as  the  present  navigation  extends,  a  distance  of 
nearly  2f  miles,  and  the  excavation  of  a  tnrning  basin  at  the  upper  end 
of  the  proposed  channel,  if  a  wharf  should  be  built  there  before  the 
channel  is  finished.  The  total  estimated  cost  of  the  improvement  is 
$15,558. 

The  channel  at  the  bar  is  not  likely  to  remain  o()en  nnless  protective 
works  are  bnilt,  and  it  is  possible  that  the  cut  already  made  may  have 
tillc'd  in  considerably  or  may  be  entirely  closed  again  before  operations 
are  resnmed. 

It  is  proposed  to  expend  the  amount  asked  for,  if  appropriated,  in 
continuing  the  improvement  of  the  channel  at  the  month  of  the  ereek. 

Fairlee  Creek  is  iu  the  collection  district  of  Baltimore,  ^bich  is  the  nearest  port 
of  eutry.  The  amount  of  revenue  coUected  there  during  the  fiscal  year  ending  June 
30.  1890,  was  |i>, 95 1,827.83. 

AMOUNT  APPROPRIATED. 

By  act  of  August  11,  1888 $5,000 

I 

Money  statement. 

July  1,  1889,  amount  available |309.31 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1889 309.31 

Amount  appropriated  by  act  of  September  19,  1890 5,000.01) 

^  Amount  (estimat<>d)  required  for  completion  of  existine project r>,5ri8.00 

<  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  ?0, 1892     5,558.00 
(  Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMMEBCIAL  STATIBTICa. 


ClMiification. 


RAwprodncta:  Bone,  eoal,  and  phosphate 

MaDQfaetnredprodaoU:  Bricks,  fertilisers,  floor,  lumher,  and  shingles 

Agricultural  prodncta:  Batter,  etc 

General  mercaandise 

Total 


Weight. 


Value. 


Tom. 

145 

•1,725 

397 

4,338 

1 

ISO 

600 

10.000 

1,043 

16.213 

Shipmenta, 


ClMsificstion. 


Raw  products:  Cord- wood  and  sand 

Mannfactored  products:  Iron  supplies 

Agricultural  products :  Grain,  hay,  potatoes,  and  poultry 

Total 


Weight 


2,586 


Value. 


Ton*. 
115 
5 
2,466 

1150 

175 

61,370 

61,685 


Total  transportation  by  water,  3,629  tons. 

There  is  one  schooner  of  26  tons  burden  and  drawing  4  feet  of  water  trading  in 
and  oat  of  Fairlee  Creek. 


LBTTKR  OF  JUDOB  W.   8.   WALKER. 

White  House,  near  Chestertown,  ^MD.,  ^1111020,  1890. 

Dear  Sir  :  I  really  feel  ashamed  to  forward  .von  the  meaeer  and,  in  my  judgment, 
the  inadequate  estimateN  of  the  business  of  Fairlee  Creek,  especially  after  having 
had  the  blanks  so  long.  Did  the  time  and  opi>ortnnlty  now  permit,  I  would  myself 
make  a  canvass  and  tnrnish  more  reliable  data.  I  left  this  matter  in  the  hands  of  a 
merchant  in  the  village  of  Fairlee  and  requested  him  to  call  to  his  aid  the  farmers 
and  others  assembling  at  his  place  of  business  and  post-office,  but  he  seems  only  to 
have  called  on  the  captain  of  a  sailing  vessel. 

There  has  been  no  increase  in  the  tonnage  of  the  creek  for  the  reason  that  the 
peach  crop  has  been  a  failure.  Parties  in  Baltimore  wanted  to  put  a  steamer  in  Fair- 
lee Creek,  but  I  discouraged  them  and  told  them  they  ha<l  better  wait  another  year. 
In  ordinary  season  I  feel  sure  the  imports  and  exports  of  Fairlee  Creek  would  be  four 
times  the  amount  set  down,  and  I  feel  confident  tne  estimates  forwarded  do  not  be- 
gin to  represent  the  business  of  the  creek.  *  *  • 
Yonrsy  truly, 

W.  S.  Walker. 

General  Wh.  F.  Smith. 


H  12. 
IMPROVEMENT  OP  CORSICA  CREEK,  MARYLAND. 

This  improvement  was  reported  completed  in  the  annual  report  for 
the  fiscal  year  ending  Jnne  30, 1889. 

As  no  tabulated  commercial  statistics  were  famished  during  the  past 
three  years  and  none  could  this  year  be  obtained,  it  is  impossible  to 
give  a  comparative  statement  of  the  extent  to  which  the  commerce  of 
the  creek  has  been  benefited  by  its  improvement. 

Corsica  Creek  is  in  the  collection  district  of  Baltimore,  which  is  also  the  nearest 
port  of  entry,  and  the  amount  of  internal  reveune  collected  there  during  the  fiscal 
year  ending  June  30,  1890,  is  |2,951,827.d3. 
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AMOUNTS  APPROPRIATED. 

By  act  passed  Angust  2,  1882 $5,000 

By  act  approved  July  5,  1884 5,000 

By  act  approved  Augusts,  1886 10,000 

By  act  of  August  11,  1888.-1 10,000 

Money  statement, 

July  1,  1889,  amount  available $59441 

July  1,  1890,  amount  expended  during  iiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1889 59141 


H  13. 

IMPROVEMENT  OF  CHOPTANK  RIVER,  MARYLAND. 

At  the  close  of  tbie  fiscal  year  ending  June  30, 1889,  the  appropriation 
of  $7,500  made  August  11,  1888,  was  dtill  withheld  on  account  of  pre- 
vailing high  prices  for  dredging.  Authority  to  have  the  work  dooe  in 
open  market  was  obtained  from  the  Chief  of  Engineers,  and  an  agr^e- 
meut  was  made  with  the  American  Dredging  Company,  of  Philadelphia, 
for  dredging  at  15  cents  per  cubic  yard,  measured  in  place.  The  work 
had  been  advertised  twice  before,  in  October,  1888,  and  February,  1889, 
and  the  lowest  bid  received  in  each  case  was  28  cents  per  cubic  yard 

Dredging  operations  were  commenced  on  June  25. 1890,  and  are  now 
in  progress.  The  available  funds  will  be  expended  iu  dredging  a  chan- 
nel 40  feet  wide  and  8  feet  deep  from  the  point  where  operations  were 
suspended  in  1888,  at  Case's  Wharf,  up  towards  the  head  of  navigation, 
and  in  removing  several  shoals  further  down  the  river. 

At  the  close  of  the  last  fiscal  year  1,972  cubic  yards  of  material  bad 
been  removed,  and  the  channel  had  been  extended  222  feet.  It  is  ex- 
pected that  the  work  now  in  progress  will  be  completed  about  the 
middle  of  August,  1890. 

The  object  of  this  improvement,  which  has  been  carried  on  since  1881, 
is  to  give  an  8foot  low-water  navigation  from  deep  water  in  the  river 
below  to  the  bridge  at  Greensborough,  Md.,  by  dredging  a  channel  75 
feet  in  width.  Up  to  the  close  of  the  fiscal  year  ending  June  30, 1889, 
$30,076.26  had  been  expended.  The  .total  length  of  the  river  under  im- 
provement is  about  8  miles.  At  the  time  just  named  there  remained  to 
be  dredged  10  a  depth  of  8  feet  about  3  miles  of  the  total  distance,  bar- 
ing a  minimum  depth  of  water  at  low  tide  of  from  5  to  7  feet. 

At  several  points  the  channel  dredged  is  still  too  narrow  and  needs 
widening,  especially  at  the  sharp  turns  in  the  river. 

The  improvement  has  been  of  great  benefit  to  the  country  around  the 
town  of  Greensborough,  and  below.  For  the  past  three  years  a  steam- 
barge  has  been  making  regular  trips  between  this  town  and  Baltimore, 
and  is  very  rarely  detained  by  low  tides.  Two  large  schooners  and  a 
number  of  smaller  sailing-vessels  trade  regularly  in  the  river.  It  is 
stated  that  as  soon  as  the  channel,  now  being  made,  is  extended  nearer 
the  old  wharves  at  Greensborough,  another  steam-boat  line  will  be  estab- 
lished for  the  transportation  of  freight  and  passengers  to  and  from  Balti- 
more. It  is  proposed  to  expend  the  amount  asked  for,  if  appropriated, 
in  dredging  the  channel  at  Greensborough  to  the  full  proposed  width  and 
depth  and  thereafter  to  continue  the  removal  of  the  shoal  portions  of  tlie 
river  below. 
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ChoptaDk  River  is  in  the  collection  district  of  Baltimore,  which  is  also  the  nearest 

Sort  of  entry.    The  amoant  of  revenue  collected  there  during  the  fiscal  year  ending 
nne  30, 1890,  was  $2,951,827.83. 

AMOUNTS  APPROPRIATED. 

By  act  approved — 

June  14, 1880 $5,000 

March  3,  1881 5,000 

By  act  passed  August  2,  1882 5,000 

By  act  approved — 

July  5,  1884 , 5,000 

August  5, 1886 : 10,000 

By  act  of  August  11,  1888 • 7,500 

Money  statement. 

July  1, 1889,  amount  available $7,423.74 

July  1, 1890,  amount  exended  during  fiscal  year,  exclusive  of  liabil- 
ities outstanding  July  1,1889 $61.36 

July  I,  1890,  outstanding  liabilities 295.50 

35a86 

July  1,  1890,  balance  available 7,066.88 

Amount  appropriated  by  act  of  September  19,  1890 .^. 7,500.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 14, 566.  t:8 

{Amount  (estimated)  rec^uired  for  completion  of  existing  project 23,  OOU.  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1892  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and  * 

harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

RtotipU. 


Claaaification. 


lUwprodacte:  Coftl,  ice,  and  ovster  shells 

Mannfactared  products:  Fertilizers,  furniture,  sawed  lumber,  tin  cans,  etc 

Agrlcnltaral  prod  acta:  Hay 

General  mercnandise » 

Total 


Weight 


4,442 


Value. 


7bn«. 

1,185 

1»,037 

'JO 

1,200 

$2.»6« 

47,524 

HSO 

48,000 

98,842 


Skipmenii. 


Classification. 


Manufaotnred  products :  Canned  goods 

Agricoltural  nrodnots :  Orain 

General  mercnandise 

Total 


Weight. 


Value. 


Ton$. 
100 
1.979 
886 

•7,500 

52, 059 

6,790 

2,465 

65,349 

Total  shipments  and  receipts  by  water,  6,907  tons.  No  accurate  statistics  with 
reference  to  transportation  by  water  having  been  furnished  before,  no  comparison 
ean  be  made  with  former  years. 
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H  14. 

IMPROVEMENT  OF  HARBOR  AT  CAMBRIDGE,  MARYLAND. 

There  were  no  operations  daring  the  fiscal  year  ending  Jane  30, 18M. 

The  appropriation  of  $5,000  made  August  11,  1888,  was  expended 
daring  the  fiscal  year  ended  Jane  30, 1889,  in  dredging  a  cbanne  188  feet 
wide  and  12-feet  deep  from  the  12-fdot  carve  in  the  Cboptank  River 
across  the  bar  at  the  entrance  to  a  point  just  apposite  the  Marylaod 
Steam-boat  Company's  wharf,  and  a  single  cut  of  the  same  depth  and 
22  feet  wide  from  this  point  to  the  railroad  wharf  inside  tbe  harbor. 

The  approved  project  is  based  upon  a  survey  made  in  1887.  It  pro- 
vides for  a  channel  150  feet  wide  and  12  feet  deep  at  mean  low  water 
from  the  Cboptank  Biver  to  the  railroad  wharf,  for  dredging  a  certain 
irregular  area  within  the  harbor  to  a  depth  of  10  feet  at  mean  low  wattf 
and  for  a  channel  150  feet  wide  and  8  teet  deep  at  the  same  stage  of 
the  tide  from  the  draw-bridge  above  the  railroad  wharf  to  the  upper 
limits  of  the  harbor. 

This  harbor  has  been  under  improvement  by  tbe  General  Government 
since  1871.  Previous  to  that  year  the  citizens  of  Cambridge  had  ex- 
pended $7,500  in  its  improvemeat.  A  project  was  submitt^  in  1871, 
by  Col.  William  P.  Craighill,  Corps  oi  Engineers,  and  approved  vfaich 
provided  for  a  channel  150  feet  wide  across  the  bar  at  the  entr^iee  and 
for  dredging  the  same  and  the  interior  of  the  harbor  to  a  depth  of  8  feet 
at  mean  low  tide.  This  project  was  completed  in  1879,  but,  tbe  channel 
at  the  entrance  needing  enlargement  soon  thereafter,  the  appropriation 
of  $2,500  made  the  same  year  was  expended  in  1884  in  increasing  tbe 
width  as  far  as  the  funds  would  permit.  At  the  end  of  that  year  tbe 
total  amount  expended  was, $32,500. 

The  amount  expended  under  the  present  project  is  $4,^00. 

The  result  of  the  improvement  has  been  that  schooners  of  about  150 
tons  displacement,  engaged  in  carrying  ice  and  ship  timber,  which  here- 
tofore have  been  compelled  to  anchor  outside  the  bar  for  lack  of  deptb 
in  the  channel  and  to  discharge  and  load  their  cargoes  by  means  of 
lighters,  have  been  enabled  the  past  year  to  sail  directly  up  to  the  rail- 
road wharf  inside  the  harbor.  Shipping  expenses  have  decreased  in 
consequence  and  the  demand  for  the  larger  class  of  vessels  is  on  tbe 
increase. 

It  is  proposed  to  expend  the  amount  asked  for,  if  appropriated  in 
continuing  the  improvement  in  accordance  with  the  present  project 

Cambridge  Harbor  is  in  tbe  collection  district  of  Baltimore,  which  is  the  iiearMfc 

Sort  of  entry.    The  amount  of  revenue  collected  there  during  the  fiacal  year  ending 
une  30,  1890,  is  |'2,951,827.83. 

▲MOUNTS  APPROPKIATKD. 

By  act  approved : 

Marcb3,  1871 |10.000.00 

June  10,  1872 10,000.» 

March  3,  1873 5,000.00 

June  18.  1878 '. 5,000.00 

March  3,  1879 2,600.00 

By  act  of  August  11,  1888 ^000.00 
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Money  statement 

July  1, 1889,  ftmonnt  available 1171.09 

Jaly  1,  1890,  amoant  expended  during  fiscal  year,  exclasive  of  liabilities 
oatstanding  July  1,  lti89 71.09 

July  1,  1890,  balance  available  w 100.00 

Amount  appropriated  by  act  of  September  19, 1890 5,000.00 

Amount  ayailable  for  fiscal  year  ending  June  30,  1891 5, 100.  00 

{Amount  (estimated)  required  for  completion  of  exintiug  project : . . .      7, 7:{6. 60 
Amount  that  can  be  profitably  expended  in  Hscal  year  ending  Jane  30,189S      7, 736.  60 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  ld66  and  1867. 

COMMSRCIAL  STATISTICS. 

BeceipU  or  %mport9. 


ClAMification. 


Raw  prodncte :  Bone,  ooal.  phosphate  rock.  ice.  wood,  oysteni,  Rhip  timber,  eto. . . 
Hfiiiufactnred  prodacts:  Balldiog  material,  flour,  lumber,  fertilizers,  canoed 

fcooda,«to - 

Af^ricnltDral  prodncta:  Grain,  live-stock,  trnck,  poaltrj,  eggs,  batter,  etc 

General  mercnaodise ^., 

Total 


Valae. 


$719,550 

319.000 

1. 766, 842 

547,500. 

3,352,532 


Shipments  or  exporta. 


Claasiflcation. 


Raw  prodncta:  Cord-wood,  logs,  railroad  tiea,  ahlp- timber,  oyster  shells,  etc 
Manafttcfnred  prodncta:  Barrels,  fruit-crates,  flour  and  meal,  hominy,  etc  . . 

Agricnltnral  producta:  Berries,  frait,  grain,  live-st4>ck,  poultry,  etc  '. 

Genernl  merchandiae 


Total 


TOHM. 

35,483 
32.386 
24,848 
14,600 


107, 297 


Value. 


$518,850 

1, 213, 808 

872,705 

438.000 


3,043,453 


Total  tonnage  for  the  year  ]889-'90 tons..  198,805 

Total  tonnage  for  the  year  1888-80 do....  111,160 

Increaae  alnce  last  report do 87,736 

'  VeaaeU  sailing  from  and  to  Cambridge  Harbor  during  the  year  1889-^90. 


Freight  and  paaaenger  ateamera 

Seboonen. 

Sloopa .- k 


No. 


4 

12 
107 


Aggregate 
tonnage. 


2,220 
790 
935 


Draught. 


Fut. 
7-9 

7-10 


Trips. 


DaUy. 

Weekly  and  monthly. 

Daily  during  oyster  season. 
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VeaieU  httilt  and  repaired  at  Cambridge^  Mafjflandf  during  the  year  18d9-*90. 


Built: 

Schooner*.... 

Sloops 

KepAlrea: 

Sailing-reMels 


BeiEiatered 

No. 

total 

tonnage. 

10 

700 

40 

300 

100 

2.180 

Drangblof 
largest  reMel 

when  leav- 
ing ahip-yard. 


10 

6 


Cilnklei 
maxnia 
draafki 

wbcmloaM, 
of  lirrat 

Teeael  MiL 


U 
g 


H  15. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 

ING  NAVIGATION. 

At  the  beginning  of  the  fiscal  year  proposals  for  the  removal  of  the 
wrecks  of  the  pungy  Eva  Hemingway,  sank  in  Choptank  Biver,  aDd 
schooner  Ttoo  BrotherSy  sank  in  Cambridge  Harbor,  Maryland,  had 
been  invited  by  advertisement. 

Bids  were  opened  July  18,  1890,  and  the  contract  was  awarded  to 
George  T.  Johnson,  of  Gambridge,  Md.,  for  the  sum  of  $689  for  remoTal 
of  both  wrecks,  and  the  work  was  completed  in  the  following  month. 

In  August  1889,  the  general  agent  of  the  Eastern  Shore  Steamboat 
Company  of  Baltimore  reported  two  dangerous  obstructions  in  Chesa- 
I>eake  Bay  in  the  track  of  their  steamers.  One  was  the  wreck  of  the 
schooner  Jesse  W.  Knight,  sunk  about  three-fourths  of  a  mile  south- 
west of  Sharp's  Island  Lighthouse, and  the  other  was  said  to  be  the 
boiler  of  the  steamer  Express,  which  had  foundered  some  twelve  years 
before,  and  was  said  to  be  lying  in  the  bay  about  half  way  between 
Hooper's  and  Kedge's  ^traits. 

After  due  notice  to  owners  and  advertisement,  proposals  were  opened 
on  December  10, 1889,  and  a  contract  was  entered  into  December  20, 
1889,  for  their  removal,  with  Mr.  W.  H.  French,  of  Norfolk,  Va.,  the 
only  bidder,  for  the  lump  sum  of  $1,040. 

The  wreck  of  the  schooner  was  removed  on  the  3).st  of  the  same  month. 
The  contractor  subsequently  made  two  diligent  and  careful  searches 
for  the  boiler  of  the  steamer,  but  was  unable  to  find  it,  and  it  may  have 
been  moved  by  the  currents  into  deep  water,  but  this  is  not  known. 

Abstract  of  propoeaU  opened  by  General  William  F,  Smithy  United  Statee  Agent,  Jmhf  18, 
18^9,  for  removal  of  wrecks  of  pungy  Eva  Hemingway  andeohooner  Two  Brotkertfrvm 
Choptank  Biver  and  Cambridge  Harbor ^  Maryland, 


Ko. 


1 
2 


Name  and  address  of  hidder. 


Pricsi 


Ransom  Bramble,  Cambridge,  Md . . 
George  T.  Johnson,  Cambridge,  Md 

Chester  T.  Caler.  Norfolk.  Va 


Both  wrecks,  lOTH 
Bothwieoks,ini. 
(Firstwxeok^HM. 
{  Second  wreck,  OSIl 


Contract  with  George  T.  Johnaon. 
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Abstract  of  proposals  opened  hy  General  JFiUiam  F.  Smithy  United  States  Agent ,  Decemhir 
10,  ItiS!^, /or  removal  of  wreck  of  schooner  Jesse  JV.  Knight  and  boiler  of  wreolud  steamer 
Express  from  Chesapeake  Bay.  .     . 


Na 

Nftme  and  address  of  bidder. 

• 

Price  for 

removal  of 

both  obstruC' 

tiona. 

1 

W.  H.  French.  Norfolk.  Va. 

$1,040 

■ 

CoAtract  with  W.  H.  French,  dated  Decemher  20,  1889. 


H  i6. 

preliminary  examination  of  appoquinimink  creek,  delaware. 

United  States  Engineer  OfIpice, 
Wilmington^  DeL^  October  18,  1888. 

General:  Id  compliance  with  the  requirements  of  section  14  of  the 
river  and  harbor  act  of  August  11,  1888,  and  the  instructions  from  the 
office  of  the  Chief  of  Engineers  of  September  29, 1888,  I  have  the  honor 
to  submit  the  following  report  upon  the  preliminary  examination  of 
Appoquinimink  Greek,  Delaware,  made  under  my  direction  by  Mr.  A. 
Stierle,  assistant  engineer. 

Appoquinimink  Creek  is  situated  in  New  Castle  County,  Del.,  and 
is  a  tributary  of  Delaware  Bay.  From  its  junction  with  the  bay  to 
the  town  of  Odessa,  the  head  of  navigation,  the  distance  is  about  9  miles 
by  water,  the  channel  crooked,  with  low  marshy  banks,  and  having  a 
width  of  from  100  to  200  feet  There  is  a  depth  of  water  at  Odessa  of 
about  4  feet  at  mean  low  tide,  and  at  the  bar  at  the  mouth  the  depth  at 
same  stage  is  about  3  feet. 

The  tide  rises  at  Odessa  about  4  feet,  and  at  the  mouth  about  6  feet. 
The  improvement  would  contemplate  the  removal  of  shoals  and  increas- 
ing the  width  of  the  channel  at  certain  sharp  bends. 

The  adjacent  country  is  highly  cultivated,  and  the  improvement  would 
be  a  material  benefit  in  the  reduction  of  freights. 

The  stream  is,  in  my  opinion,  worthy  of  improvement,  and  I  recom- 
mend a  survey  of  it.  The  least  amount  required  to  make  the  survey, 
with  report  and  estimated  cost  of  improvement,  is  $600. 

Further  details  are  contained  in  the  report  of  the  assistant  engineer 
who  made  the  examination,  a  copy  of  which  is  herewith  inclosed. 
Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  JEngineerSj  U.  8.  A. 


rkpobt  of  mr  ▲.  8tibrlb,  assistant  sngineer. 

United  States  Engineer  Office, 

Wilmingtany  Del.,  October  15,  1888. 

Sir  :  In  compliance  with  your  instrDctions  of  October  4,  1888, 1  have  the  honor  to 
submit  the  following  report  on  the  preliminary  examination  pf  Appoquluimiok  Creek, 
Delaware : 
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This  creek  is  sitnated  io  New  Castle  County,  Del.,  and  has  it«>  sooree  on  the dirid* 
ing  ridge  of  tlM»  peninsula  formed  by  the  State  of  Delaware  and  the  eastern  shores  of 
Maryland  and  V  irginia.  In  almost  all  of  the  streams  of  this  pen  insula  the  headwfttcn, 
which  are  the  accnmnlations  of  rain-fall,  are  fonned  by  large  noill-pends  which  colkci 
the  surface  drainage  of  extensive  areas,  from  which  the  united  riTulets  flow  in  i 
single  stream  through  low  and  marshy  lands  to  the  bay.  With  the  oonstroctioQ  of 
these  ponds  the  inflow  of  the  tides,  which  had  extended  far  into  the  interior,  was  cat 
ofi*,  and  the  ponds  formed  the  head  of  navigation. 

During  the  past  four  decades  the  commerce  of  these  streams  has  suffered  by  th» 
influence  of  railroad  competition,  and  these  highways  were  neglected  and  deteriorated. 
The  constant  increase  in  population  and  in  the  products  of  manufacture  and  caltiTs- 
tion  demands  a  reopening  and  restoration  of  the  former  arteries  of  trade  and  oom- 
merce. 

Appoqninimink  Creek  drains  an  area  of  about  50  square  miles  which  is  highly 
cultivated  and  rich  in  the  products  of  the  farm  and  factory.  The  Delaware  Railroad 
crosses  the  creek  near  its  source  and  the  concomitant  mill*pond,  with  the  thririo); 
towns  of  Middletown  and  Townsend  as  stations  depending  entirely  upon  the  railrmd 
for  communication  with  other  points.  The  town  of  Odessa,  the  present  head  of  na?- 
igation,  is  situated  about  f)  miles  below  the  mill-pond.  There  is  no  other  place  of 
importance  on  the  banks  of  the  creek. 

From  Odessa  to  its  entrance  into  Delaware  Bay  the  course  of  the  creek  is  very  Vni- 
nous  and  is  about  U  miles  iu  length.  The  width  varies  from  100  to  200  feet.*  The 
depth  of  water  at  mean  low  tide  is  about  4  feet  at  Odessa,  increasing  toward  the 
mouth  to  an  average  of  6  feet.  Several  shoal  places  exist  which  have  a  depth  of 
only  4i  to  5  feet  over  them  at  mean  low  water.  The  least  depth  of  water  over  Ue 
bar  at  the  mouth  is  3  feet  at  the  same  stage  of  the  tide. 

The  average  rise  and  fall  of  the  tide  is  about  4  feet  at  Odessa  and  nearly  6  feet  at 
the  mouth. 

This  voluminous  tidal  prism  shows  that  the  creek  has  inherent  soperior  facilitiet 
for  navigation  and  is  susceptible  of  advantageous  improvement  at  a  mtnimom  cost 
The  flow  of  the  tide  extends  to  about  4  miles  above  Odessa. 

At  this  town  a  draw-bridge  was  built  across  the  creek  several  years  ago  which  hia 
a  clear  span  of  only  W  feet.  Theefiects  of  this  sudden  reduction  of  the  cross-sectioosl 
area  of  the  creek  to  about  one-fifth  of  its  normal  one  have  already  begun  to  show 
themftelves.  The  creek  above  is  rapidly  tilling  up  on  account  of  the  diminution  of  the 
tidal  prism  and  the  reaction  upon  the  lower  sections  of  the  stream  is  correspondingly 
injurious,  as  the  time  of  the  flow  of  the  ebb  tide  and  its  accompanying  eroding  qoali- 
ties  has  been  considerably  reduced. 

Vessels  of  large  size  sailed  above  this  bridge  before  the  present  draw  was  constructed 
upon  solid  stone  abutments,  the  former  draw  having  had  open  pile  piers  and  similsr 
shore  connections.  At  present  only  the  smallest  boats  pass  through.  The  facililice 
for  wharfage  above  the  bridge  were  originally  as  good  as  those  below. 

The  interest  in  the  improvement  of  the  creek  centers  directly  in  the  town  of  Odena 
and  its  immediate  vicinity.  Two  long  and  deep  cuts,  each  about  35  feet  wide,  hare 
already  been  made  by  private  parties  to  shorten  the  ronte  to  the  mouth.  It  appesre 
to  be  the  general  desire  to  obtain  a  free  and  unobstructed  (vfoot  low-water  navi^ 
tion  from  the  mouth  to  Odessa.  Several  parties,  however,  strongly  advocate  in  ad- 
dition the  cutting  off  of  at  least  four  of  the  bends  by  dredging  straight  cutsacrosB 
their  ba«e  and  the  removal  of  projecting  points  at  sharp  turns  of  the  creek.  A  draw- 
bridge is  built  at  one  of  the  bends,  the  piers  of  which  are  set  obliquel}'  with  the 
currents ;  the  difficulty  of  navigation  through  the  draw  is  considerably  increased  by 
the  adjacent  sharp  turns  of  the  bend  above  and  below. 

No  improvements  by  means  of  jetties  or  by  dredging  are  desired  at  the  month  of  tb« 
stream.  In  view  of  the  pending  improvements  of  the  Delaware  River  and  Bay,  which 
include  the  construction  of  an  extensive  training- dike  parallel  with  the  shore  for  the 
improvement  of  Dan  Baker  Shoal,  just  opposite  the  entrancetoAppoquini mink  Creek, 
it  would  bo  unwise  to  consider  any  project  for  the  improvement  of  the  mouth  ef  tbe 
creek  at  present,  as  the  physical  conditions  of  the  bay  at  that  point  are  likely  to  be 
radically  changed. 

I  consider  the  creek  as  well  worthy  of  improvement  and  estimate  the  cost  of  a  lor- 
vev  at  $600. 

The  following  is  a  summary  of  the  commerce  of  the  creek  for  the  past  year. 

^xporto.— 400,000  bushels  of  grain,  200,000  baskets  peaches  and  apples,  20.000  tons 
fertilizer,  5,000  tons  sulphuric  acid,  6,000  head  live  stock,  1,500,000  to 2,000,000  cans  of 
qanned  firuit  and  vegetables,  small  fruit,  and  vegetables  in  laige  quantities. 

/mporfo.— 2,000,000  feet  lumber,  500,0000  to  700,000  bficks,  100,000  bushels  Hm^ 
5,000  tons  coal ;  general  merchandise  for  about  5,000  people. 

Lumber  and  kind  of  vessels  passing  in  and  out  of  the  creek  annnally :  200  to2fiO 
barges,  capacity  200  to  250  tons ;  250  to  300  tug-boats,  300  to  400  steamers,  150  to  SOO 
sohooners.    Tbe  pMsenf^^i  Ua^GLc  amounts  to  about  10,000  persons  annnidly. 
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The  above  data  were  kindly  famished  me  by  the  Lord  and  Polk  Chemical  Company 
at  Odessa.  # 

Very  respectfally,  your  obedient  servant, 

A.  Stierlk, 
Asmtant  Engineer, 
General  Wm.  F.  Smith, 

United  Statm  Agent, 


supplementary  repor*  on  preliminary  examination  op  appo- 

quinimink  creek,  delaware. 

United  States  Engineer  Office, 

Wilmingtany  DeLj  October  26, 1888. 

General  :  In  order  to  more  fully  comply  with  the  instractions  con- 
tained in  the  letter  from  the  office  of  the  Chief  of  Engineers  of  Sep- 
^tember  29, 1888, 1  have  the  honor  to  sobmit  the  following  in  addition 
to  my  report  of  October  18, 1888,  upon  the  preliminary  examination  of 
Appoquinimink  Creek,  Delaware. 

The  cost  of  the  desired  improvement,  consisting  of  the  removal  of 
shoals,  the  rounding  off  of  several  sharp  bends,  and  dredging  of  three 
new  cuts,  in  order  to  straighten  the  creek  to  a  depth  of  6  feet  below 
mean  low  water,  would,  in  my  opinion,  be  about  $22,000. 
Very  respectfully  your  obedient  servant, 

Wm.  F.  Smith, 
United  States  Agent 
Brig.  Gen.  Thomas  L.  Caset, 

Chief  of  Engineers  J  U.  S.  A. 


SURVEY  OP  appoquinimink  GREEK,  DELAWARE. 

United  States  Engineer  Office, 

Wilmington^  BeLy  November  23, 1889. 

General  :  I  have  the  honor  to  transmit  herewith  a  copy  of  a  report 
of  the  survey  of  Appoquinimink  Creek,  Delaware,  of  Mr.  A.  Stierle,  as- 
sistant engineer.  This  survey  was  provided  for  in  the  river  and  harboi* 
act  of  August  11,  1888. 

The  project  and  estimates  of  Mr.  Stierle  are  indorsed  as  proper  and 
reasonable. 

A  tracing  of  the  map  of  the  survey  is  sent  by  mail  to-day  in  a  separate 
package. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 
United  States  Agent, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U,  8.  A. 


bxport  ot  mb.  a.  stierle,  as^stant  engineeb.. 

United  States  Engineer  Office, 

mimington,  J^el.,  ^'ovemher  23,  1869. 

General  :  I  have  the  honor  to  submit  herewith  a  report  upon  the  survey  of  Appo- 
quinimiiik  Creek,  Delaware,  and  a  project  for  its  improvement. 
The  survey  shows  that  next  to  the  Obristiana  River,  Appoq^uinimink  Creek  iftxC^vc 
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its  lengthy  the  largest  stream  io  Delaware  if  the  tidal  capacity  aad  the  deptli«  in 

considered.    The  coarse  of  the  creek  is  like  that  of  all  riTcrs  liowing  through  lov, 

marshy  land,  very  tortnons,  and  covers  a  total  distance  of  Bj-  miles  from  the  moath 

ff  j  to  the  town  of  Odessa,  near  the  head  of  navigation.     The  survey  extended  thiee- 

fonrths  of  a  mile  ahove  this  place. 

At  the  entrance  into  the  Delaware  River  the  creek  is  much  obstructed  by  broad 
flats,  extending  one-half  of  a  mile  from  shore,  with  only  2  feet  of  wat«r  over  them  at 
mean  low  water.  No  distinct  channel  or  drain  exists  across  these  flats.  From  th« 
mouth  to  New  Bridge,  a  distance  of  4^  miles,  the  average  width  of  the  creek  between 
the  banks  is  200  feet.  Above  New  Bridge  the  width  is  more  irregular^  varying  be- 
ll !  tween  2*20  and  160  feet.    At  Odessa  the  creek  is  at  some  points,  where  wharves  bsTe 

been  built,  only  90  feet  wide. 

The  average  depth  at  mean  low  water  of  the  deepest  part  of  the  channel,  commonh 
called  '*  The  Thalweg,''  is  11^  feet  from  the  mouth  to  Odessa.  Of  the  total  leugtb  of 
the  creek,  t^  miles,  the  lust  mile  of  tbe  upper  section  has  an  average  depth  of  7.2  feet, 
that  of  the  regaining  miles  being  ^2.3  feet,  with  the  average  greatest  depth,  14  feet 
within  the  first  mile  above  the  month. 

The  creek  is  bordered  npon  each  side  by  low  marshes,  except  at  Odessa,  where  low 
undulations  of  cultivated  land  approach.  The  bottom  of  the'channel  is  principally 
hard,  fine  sand,  intermixed  with  beds  of  gravel  and  clay.  At  Rock  Landiog  deep 
water  is  interrupted  by  a  bar  consisting  of  large  stones  and  gravel  cemented  togetker 
with  clay  and  too  hard  to  be  removed  by  the  currents. 

Simultaneous  tidal  observations  were  made  for  a  period  of  sixteen  days  at  Odessa, 

New  Bridge,  and  Rock  Lauding,  supplemented  for  several  days  by  a  fourth  gauge  at 

the  mouth  of  the  creek.     The  average  rise  and  fall  of  the  tide  were  fouud  to  be  :12^, 

4.23,  5.70.  and  6.08  feet  at  those  places,  respectively.    The  crest  of  the  high-wat«r 

'  {21  wave  travels  from  Rock  Landing,  which  is  a  mile  from  the  mouth,  to  New  Bridge, 

a  distance  of  19,500  feet,  in  fifty  minutes ;  from  New  Bridge  to  Ot^essa,  a  distance 
of  18,500  feet,  also  in  fifty  minutes.    The  low  water  arrives  at  New  Britlge  in  thirty- 
six  midutes  after  passing  Rock  Landing,  and  at  Odessa  iu  twenty -«ight  minutes 
^  after  passing  New  Bridge.     The  pn>gres8  of  the  high  water  is  remarkably  unifonn 

;|  throughout  the  creek.    That  of  th6  low  water,  however,  is  much  retarded  by  tbe 

'I  many  bends  in  the  lower  section.    It  is  safe  to  assume  that  tbe  crest  of  the  tidal 

^  wave  moves,  in  the  present  case,  very  nearly  in  a  horizontal  plane.     By  plotting 

ii  each  gauge,  their  values  and  distances  between  them,  v/iih  reference  to  such  a  line, 

the  low-water  slope  from  Odessa  to  Rock  Landing  is  fouud  to  be  of  a  uniform  rate 

of  0.075  foot  per  1,000,  and  from  the  latter  place  to  the  mouth  it  is  slightly  le«, 

or  at  the  rate  of  0.055  foot  per  1,000.    The  averag:e  duration  of  flood  was  observed 

f^!,  to  be,  at  Rock  Landing,  five  hours  and  twenty  minutes;  at  New  Bridge,  five  hoars 

and  eleven  minutes,  and  at  Odessa,  five  hours  and  three  minutes.  The  average 
duration  of  ebb  at  the  same  points  was  seven  hours  and  throe  minutes,  seven  hoars 
and  twelve  minutes,  and  seven  hours  and  twenty  minutes,  respectively.  The  favora- 
ble tidal  conditions  exhibited  by  the  results  of  these  observations  indicate  that  tbe 
creek  admits  of  being  much  improved  at  little  expense.  There  is  no  doubt  that, 
after  the  execution  of  the  project  herein  submitted,  the  low-water  plane  at  Odewa 
will  be  lowered  from  2  to  3  feet,  and  tbe  rise  and  fall  of  the  tide  correspondingly 
increased. 

The  most  serious  obstructions  to  the  progress  of  the  tidal  wave,  aa  well  as  to  tbe 
navigation  of  the  creek,  are  the  mauy  sharp  bendu  within  the  lower  and  middle 
section.  Several  of  these  should  be  rectified  by  the  dredging  of  cnt-otfs ;  others  may 
be  improved  by  the  removal  of  projecting  points.  The  project  herein  submitted  is 
for  an  8- foot  low- water  channel  100  feet  wide,  from  the  mouth  to  a  poipt  5  milea 
above,  and  80  feet  wide  the  remaining  distance  to  the  bridge  at  Oilessa.  With  tbe 
steady  growth  of  commerce  and  an  increasing  navigation  of  the  creek  b}*  larger  ves- 
sels, it  is  probable  that  at  no  distant  day  a  deeper  channel  may  be  needed,  however, 
and  that  the  creek  above  the  bridge  will  have  to  be  improved  for  more  extensive  and 
convenient  landing  puri)oses. 

The  dredging  necessary  will  mainly  consist  in  widening  the  present  channel, espe- 
cially at  the  bends.  From  about  one-half  of  a  mile  below  Odessa  to  the  bridge  tbe  pro- 
posed channel  will  require  continuous  cutting  for  the  full  projected  width,  and  to  an 
average  depth  of  4  feet.  The  lines  of  dredging  are  to  follow  as  near  as  practicable 
tbe  curved  lines  indicated  on  the  map. 

Three  new  out-ofis  of  a  total  length  of  2,500  feet  are  proposed,  and  one  made  by 
the  citizens  is  to  be  widened.  If  no  cut-ofis  are  made  the  estimated  amount  of  mate- 
rial to  be  dredged  to  make  a  channel  of  the  dimensions  given  above  is  154,060  cobio 
yards.  If  the  cut-ofis  are  added  to  the  estimate  this  amount  will  be  increased  by 
132,9f50  cubic  yards. 

For  information  as  to  the  present  and  future  commerce  of  the  creek  I  would 
respectfully  refer  to  the  preliminary  report  previously  sabniittecU 
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« 

EnHmaU, 

« 

Dredging  alone  present  coarse  of  creek  for  a  channel  8  feet  deep  at  low 
water  and  106  fo<^t  wide  to  above  new  bridge,  and  89  feet  wide  to  bridge  at 
Odessa,  154,060  cabic  yards,  at  15  cents $23,109 

Deduct  amount  not  required  to  be  removed  if  cut-offs  are  made,  20,600  cubic 
yards,  at  15  cents 3,000 

20,019 
Add  for  cntroffs,  132,960  cable  yards,  at  15  cents 19,944 

Total  estimated  cost  of  project 39,963' 

Very  respectfully,  your  obedient  servant, 

A.  Stikrls, 
A99i$tani  Engineer. 

General  Wm.  F.  Smith, 

United  States  Agent. 


H  17. 

preliminary  examination  of  wicomico  river,  maryland. 

United  States  Engineer  Office, 

Wilmington,  Del,  December  26, 1888. 

General  :  In  compliance  with  the  requirements  of  section  14  of  the 
river  and  harl>or  act  of  August  11, 1888,  and  the  instructions  contained 
in  the  letter  of  September  29,  1888,  from  the  office  of  the  Chief  of  En- 
gineerSyl  have  the  honor  to  submit  the  following  report  upon  the  pre- 
liminary examination  of  Wicomico  River,  Maryland^  made  under  my 
direction  by  Mr.  A.  Stierle,  assiHtant  engineer. 

The  Wicomico  River  has  been  the  subject  of  improvement  with  such 
l>eneficial  results  to  commerce  and  navigation  that  the  interests  of  the 
locality  demand  a  wider  and  deeper  channel. 

For  the  reasons  and  facts  given  in  the  report  of  the  assistant  en- 
gineer, a  copy  of  which  is  herewith  inclosed,  I  deem  Wicomico  River, 
Maryland,  worthy  of  improvement,  and  recommend  a  survey  of  it  from 
W^hite  Haven,  Md.,  to  Salisbury,  Md.,  a  distance  of  about  12  miles. 

A  rough  estimate  of  the  cost  of  the  desired  improvement  is  $30,000. 

The  least  amount  required  to  make  the  survey,  with  report  and  esti- 
mate of  cost  of  improvement,  is  $600. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent. 

Brig.  Qen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


report  of  mr.  a.  6tierle,  assistant  enoinekr. 

United  States  Engineer  Ofticb, 

Wilmingt&nj  Del.,  December  26,  1888. 

Sir:  In  complimioe  with  yonr  iDstrnctions,  I  have  the  honor  to  sabniit  the  follow- 
ing report  npon  tlie  preliminary  examination  of  Wicomico  River.  Maryland : 

The  Wicomico  River  flows  in  a  southwesterly  direction  througn  Wicomico  Connty, 
eAatem  shore  of  Maryland,  and  m  a  tributary  pf  Chesapeake  Bay,  eateciu^  ^!ci.^V^^ 
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of  Tangier  Soand  from  the  eaet.  Before  it  nnites  with  the  soand  ite  well-defioed 
channel  meanders  acroae  a  wide  and  shallow  sheet  of  water  called  Monie  Bay,  whiehf 
howeyer,  is  nothing  more  than  a  hroad  expansion  of  the  month,  charactehstie  of  s& 
rivers  on  the  Chesapeake  Ba^.  The  headwaters  of  the  Wicomico  rise  near  the  ele- 
vated rim  or  edge  which  encircles  the  Great  Cedar  Swamp,  situated  within  the  lower 
section  of  Sussex  Connty.  Del.  It  is  stated  that  none  of  its  feeders  peoetrste 
this  rim  and  drain  any  of  the  waters  of  this  swamp ;  they  drain,  however,  about  G 
sqnare  miles  of  mainly  forest  country  and  contribute  a  comparatively  small  botstesdy 
inflow  of  fresh  water,  which  is  little  subject  to  very  sudden  changes  in  volume  and 
not  surcharged  with  sediment. 

The  total  length  of  this  upper  or  fresh-water  section  of  the  river  is  about  12  iiiilM. 

The  estuary  or  tidal  portion  extends,  as  is  usual  with  the  riven  of  the  PeoioMls, 
from  the  bay  to  the  lowest  mill-dam,  which  in  this  case  was  buHt  across  the  bed  of 
the  river  at  the  town  of  Salisbury,  *i3  miles  above  the  mouth.  The  total  lenj^th  of 
Wicomico  River  is,  therefore,  about  35  miles.  The  width  between  low- water  marb 
is  4,600  feet  at  the  entrance  into  Monie  Bay.  From  there  it  grsdaally  diminishes  to 
&50  feet  at  a  point  ahout  2  miles  below  Salisbury. 

Near  this  town  and  for  some  distance  below  it  the  former  width  of  the  river  has 
heen  reduced  by  artificial  structures  to  150  feet.  There  exists  at  present  a  clear  aod 
unobstructed  channel  depth  of  7  feet  to  Salisbury,  the  head  of  navigation.  The  depth 
in  the  lower  section  of  the  river  varies  from  12  to  40  feet. 

The  rise  and  fall  of  the  tide  is  about  3|  feet  at  the  month  and  about  3  feet  at  Sslis- 
bury. 

That  portion  of  the  river  immediately  at  and  below  Salisbury  has  been  under  im- 
provement by  the  United  States  since  1H72.  At  that  time  the  navigable  channel,  with 
a  least  depth  of  about  8  feet  at  low  water,  extended  to  within  2  miles  below  Salisbury. 
The  remaining  section  to  the  mill-dam  was  ^nite  shoal,  with  an  average  depth  of 
only  12  inches  at  low  tide.  This  shoal  portion  was  a  natural  accretion  of  serenl 
causes  consequent  upon  the  construction  of  the  mill-dam,  as,  for  example,  the  entire 
stoppage  of  tidal  currents,  the  tide  merely  rising  and  falling,  and  facilitating  the  de- 
posit of  sediment  and  material  swept  down  from  the  upper  river  by  drainage  sod 
freshets  and  by  the  breaking  of  temporary  sand-dams.  All  these  causes  of  deteriort* 
tion  were  greatly  augmented  by  the  river  being  made  a  receptacle  for  all  refuse  mstter 
from  the  a^acent  numerous  saw-mills.  The  proposed  improvements,  projected  hj 
Colonel  Craighill,  Corps  of  Engineers,  in  1872,  contemplated  the  dredging  of  a  chaonel 
75  feet  wide  and  7  feet  deep  at  mean  low  water  through  this  shoal  and  the  oontrsction 
of  the  water-way  by  dikes.  The  width  was  subsequently  increased  to  nearly  100  feet 
and  the  dredging  of  a  turning  basin  was  added.  The  project  was  completed  in  188^ 
after  the  sum  of  $50,000  had  been  expended,  and  the  eflects  of  the  improvement  apoo 
the  commerce  of  the  river  have  been  of  the  most  beneficial  acd  stimulating  character. 

It  is  but  Just  to  add  that  the  citizens  of  Salisbury  have  supplemented  at  their  own 
expense,  and  at  a  cost  of  125,000,  the  improvements  undertaken  by  the  General  Got* 
emment,  by  dredging  a  large  section  of  the  river  above  the  draw-bridge  to  a  depth 
of  7  feet  and  by  defraying  a  certain  portion  of  the  expense  of  constructing  dike*. 
Other  improvements  made  by  different  individuals  along  the  river  front,  such  as  the 
construction  of  bulkheads,  wharves,  and  locks,  etc.,  have  been  upon  a  large  §caie 
and  very  costly.  The  great  benefit  which  the  people  and  the  wonderful  stimolos 
which  the  trade  of  the  whole  region  of  the  Wicomico  derived  from  the  impTovemfnt 
of  the  river  can  best  be  illustrated  by  the  following  facts :  In  1871  the  assessed  valne 
of  all  real  and  personal  property  within  the  town  limits  of  Salisbury  was  $806,830, 
and  at  the  present  time  it  is  $1,518,280.  The  corporate  spirit,  which  in  1871  ws« 
awakened  from  its  long  lethargic  sleep  and  which  at  that  time  could  not-  afford  to 
expend  more  than  $645.46  for  internal  improvements  and  general  town  expenses,  faM 
been  imbued  with  new  life,  and  the  sum  of  $5,319.16  was  expended  for  those  par- 
poses  in  1888. 

The  value  of  all  the  goods  held  by  the  merchants  of  the  town  in  1871,  accord iofs  to 
the  records  of  the  license  clerk,  was  $109,000.  It  has  increased,  as  shown  by  the 
same  records,  this  year  to  $379,000.  It  is  estimated  that  the  total  sales  of  merchso- 
dise  in  1871  did  not  exceed  $550,000 ;  this  year  they  have  reached  the  large  amouot  of 
$2,490,000. 

The  above  figures  speak  for  themselves,  and  were  carefully  compiled  by  Mr.  E. 
Stanley  Toadvin,  attorney  of  Salisbury,  who  also  kindly  furnished  the  following  com- 
mercial statistics: 

**  In  1871  there  were  no  factories  here  and  but  three  saw-mills  and  two  grist- milli« 
doing  a  custom  business  which  would  in  all  not  amount  to  over  $60,000  per  year  snd 
did  not  employ  over  25  or  30  hands.  Since  1886,  the  year  of  the  great  contlagrstion, 
Salisbury  has  been  nearly  rebuilt,  and  its  stores,  dwellings,  and  churches  woald  be  in 
ornameut  tp  any  city.    With  these  improy^ipepts,  caused  by  the  fire,  cain<?  tltxit^' 
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light  ftnd  water  works,  costing  over  150,000.    The  iaorease  in  the  leading  linos  of 
bnelDeoe  from  1871  to  1888  has  been  as  follows : 

Coal,  from  4,000  tons  to  .....^ tons..  20, 000 

Groceries,  at  the  rate  of .• percent..  100 

Hardware,  at  the  rate  of do....  700 

Ory  goods^  at  rata  of do 400 

Notions,  etc.,  at  the  rate  of ^ do\...  400 

Clothing, boots, and  shoes,  at  the  rate  of do....  500 

Pertiliaers,at  therateof , do....  600 

Faniiture,etc.,at  therateof do....  600 

**  The  Inmber  brought  here  and  reshipped  to  varions  places  amounts  to  between 
30,000,000  and  35,000,000  feet. 

"  Mannfacturing  is  also  increasing,  and  Salisbury  now  has  three  large  planing  millsj 
fonr  saw-mills,  one  kindling-wood  factory,  two  basket  and  crate  factories,  three  mer- 
chant grain  mills,  two  canning  factories,  one  fertilizer  factory,  one  hominy,  grain,  and 
shell  mill,  three  brick-yards,  one  machine-shop  and  foundry,  one  door,  .sash,  and 
molding  factory,  and  several  other  factories  will  be  established  by  next  spring. 

**  The  shipment  of  strawberries,  fmite,  and  vegetables  has  increased  to  such  an  extent 
that  the  Maryland  Steam-boat  Company  had  to  put  another  large  steamer  on  the  route 
from  here  to  Baltimore  last  year  to  enable  them  to  handle  the  trade.  Before  the  im- 
provement of  the  river  there  were  no  shipments  of  berries,  fruits,  and  vegetables  by 
water  and  very  little  srown  in  the  country  bordering  on  the  river,  but  now  lands 
on  both  sides,  from  its  headwaters  at  Salisbury  to  its  mouth  at  Nanticoke  Point,  are 
being  largely  planted  in  peaches,  fruit,  and  vegetables.  The  filling  up  of  the  river 
at  SiQisbury  wonld  destroy  all  these  improvements  and  industries,  for,  if  the  town  was 
cut  off  by  it,  the  steam-boat  line  would  be  discontinued  and  the  business  of  Salis- 
bury would  b^  seriously  injured." 

It  is  stated  that  the  passing  of  steamers  and  other  vessels  has  washed  the  banks  of 
the  river,  wherever  they  are  not  protected  by  dikes,  to  such  an  extent  tbat  tbe 
dredged  channel  has  been  reduced  in  width  and  depth  at  varions  points,  greatly  to  tbe 
detriment  of  navigation.  An  examination  made  last  summer  shows  that  there  are 
only  three  places,  and  those  only  within  tbe  section  confined  by  dikes,  where  en- 
croachments upon  the  channel  have  occurred  through  the  giving  away  of  portions  of 
the  dikes  that  are  ftist  deteriorating,  and  through  tbe  washing  in  of  considerable 
material  at  the  outlet  of  a  large  drain.  It  is. said  that  on  account  of  these  shoals 
vessels  drawing  over  6|  feet  are  compelled  to  wait  for  the  tide  to  rise  before  they  can 
make  the  harbor  at  Salisbury. 

During  the  past  two  years  the  necessity  for  an  enlargement  of  the  harbor  and  an 
increase  in  the  dimensions  of  the  channel  leading  thereto  with  regard  to  width  and 
depth  has  become  more  and  more  apparent. 

The  commerce  of  the  river  has  evidently  reached  the  limit  of  the  carrying  capacity 
a  of  the  present  channel  and  the  demand  is  now  made  that  Improvements  should  bo 
resumed  upon  a  new  and  more  extensive  basis,  as  warranted  by  the  wonderful  growth 
of  the  commerce  of  the  Wicomico,  that  followed  its  first  improvement.  A  channel  9 
feet  deep  at  mean  low  water  is  desired,  with  a  clear  width  of  100  feet,  to  a  point  2,000 
feet  below  the  draw-bridge  at  Salisbury,  and  150  feet  wide  up  to  the  dock  of  the 
Maryland  Steam-boat  Company.  Within  the  latter  section  this  project  would  require 
the  removal  of  a  portion  of  the  old  dikes  and  the  Hlopiug  back  of  tbe  artificiiil  banks 
previously  made.  From  present  indications  it  is  supposed  that  such  an  improvement 
would  be  ample  and  repain  permanent  for  a  long  time  to  come. 

Mo  survey  of  the  river  below  the  improved  section  has  ever  been  made,  but  it  is 
stated  that  the  9-foot  curve  does  not  extend  beyond  Sharp's  Poiut,  or  nearly  3  miles 
below  Salisbury.  Taking  this  as  a  basis,  it  is  roughly  estimated  that  a  channel  of  the 
above  dimensions  wonld  require  the  removal  of  about  110,000  cubic  vards  of  materiul 
at  a  probable  cost  of  }30,000. 

In  view  of  its  present  importance  and  its  growing  wants  in  the  future,  I  would  re- 
spectfully recommend  a  survey  of  the  river  from  White  Haven  to  Salisbury,  a  distance 
of  about  12  miles,  which  can  be  made  for  $600. 
Very  respectfully,  your  obedient  servant, 

A.  STIERI.X, 

Astiitani  JSngineer, 
Qeneral  Wiluam  F.  Smith, 

United  States  AgtnU 
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survey  op  wicomico  river,  maryland. 

United  States  Engineer  Office, 

Wilmington^  J)eLj  November  21  y  1889. 

Qeneral  :  In  compliance  with  the  instrnotioDS  contained  in  the  letter 
of  April  6, 1889,  from  the  office  of  the  Chief  of  Engineers  and  the  iv- 
quirements  of  the  river  and  harL>or  act  of  August  11,  1888, 1  have  the 
honor  to  submit  the  following  report  upon  the  survey  of  Wicomico  River, 
Maryland,  made  under  my  directions  during  the  past  summer. 

The  permanency  of  the  work  already  done  in  this  river  suggests  tbe 
following  project  for  the  future  improvement,  viz,  to  dredge  a  chaand 
to  9  feet  in  depth  at  mean  low  water  from'  the  natural  9-foot  curve  to  Uie 
draw-bridge  at  the  town  of  Salisbury.  This  would  require  the  removal 
of  about  116,000  cubic  yards  of  material  at  an  estimated  cost  of  $23,t.'0O. 
A  copy  of  the  report  of  Mr.  A.  Stierle,  assistant  engineer,  is  herewith 
inclosed.  A  tracing  of  the  map*  of  the  survey  is  sent  by  mail  to^i^ 
in  a  separate  package. 

Very  respectfully,  your  obedient  ^rvant, 

WM.  P.  Smith, 
United  States  Agent 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineer Sy  U.  8.  A. 
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'  i  United  States  Enqinkbr  Office, 

q  WilmingtoHf  DeUf  Ncvemher^,  1889. 

Orneral:  I  have  the  honor  to  submit  herewith  a  report  apoa  the  aanrey  of  Wi- 
comico River,  Maryland,  and  a  project  for  its  improvement. 

The  section  of  the  river  from  the  town  of  Salisbury  to  a  point  2  miles  below  baa 
been  improved  before  at  various  times  by  the  General  Government.  The  improve- 
ment proved  to  be  a  great  success,  and  resulted  in  a  fiourishini^  commerce  oo  tb« 
river,  so  that  a  demand  for  a  deeper  channel  was  presented.  The  depth  to  which  the 
river  was  previously  improved  was  7  feet  below  mean  low  water.  A  channel  9  f^fU 
in  depth  at  the  same  sta^e  of  tide  is  now  asked  for. 

The  survey  was  made  tor  the  purpose  of  ascertaiuins  the  precise  locality  where  the 
9-foot  curve,  coming  from  the  river  below,  closes,  so  that  a  proper  estimate  could  be 
made  for  a  channel  of  that  depth  and  of  suitable  width.  The  examination  commenced 
at  Salisbury  on  July  16  last,  and  was  gradually  extended  down  the  river  daring  the 
remainder  of  the  mouth,  until  this  point  was  definitely  located,  near  Goose  Islaiid 
Wharf,  about  two  miles  below  the  town.  The  length  of  river  examined  was  4  miles. 
About  2,500  feet  below  Sharp's  Point,  where  the  survey  end^,  the  9-foot  chanoei  is 
190  feet  wide.  This  width  becomes  gradually  narrower  further  up  the  river,  and  is 
less  than  100  feet  above  Frultland  Wharf  for  a  total  length  of  750  feet.  Coutinninf 
above  this  point,  the  channel  is  of  a  uniform  width  of  100  feet  as  far  as  Goose  lalaoa 
Wharf,  where  the  9- foot  curve  closes.  Depths  slightly  in  excess  of  9  feet  appear agsio 
in  long  and  narrow  pockets — seven  in  number — from  here  to  the  bridge  at  Salisbory • 
The  average  depth  below  mean  low  water  in  that  portion  of  the  channel  which  is  less 
than  9  feet  deep  is  8  feet. 

The  survey  snows,  when  compared  with  the  map  of  the  examination  made  in  Jolji 
1888,  that  very  little  shoaling  is  going  on  within  the  present  channel,  which  had  been 
dredged  to  7  feet,  the  last  time  in  1885.  At  a  few  points  the  material  washed  down 
from  the  adjacent  banks  or  from  behind  the  old  dikes  has  caused  a  slight  contraction 
in  the  channel  width,  but  generally  the  results  of  the  improvements  are  more  fiivor- 
'j^  able  and  permanent  than  wus  ever  anticipated. 

Tidal  observations  were  made  during  the  progress  of  the  survey  from  July  16to 
August  1,  inclusive,  at  Salisbury  Bridge  and  Frnitland  Wharf,  or  Shad  Point.  Tbe 
rise  and  fall  of  the  tide  at  each  of  these  places,  which  are  4  miles  apart,  were  fonm 
to  be  the  same,  nameV^j,^  l^V.    Ou  account  of  a  lack  of  sufficient  data  relatiog^ 
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former  years,  I  have  not  been  able  to  make -a  comparison  between  the  changes  iu  the 
tidal  conditions  that  have  taken  place  iu  the  upper  river  since  improvements  were 
commenced  in  1872.  This  would  be  interesting  inform'ation  to  have,  especially  as  to 
its  fntare  application  to  other  and  similar  cases. 

The  question  of  enlarging  the  present  channel  is,  in  view  of  former  improvements, 
^  very  simple  proposition. 

The  project  herewith  submitted  is  for  dredging  a  channel  9  feet  deep  at  mean  low 
water  and  150  feet  wide,  beginning  near  Fruitiand  Wliarf,  in  continuation  of  the 
natnral  9-foot  channel  from  below,  between  the  dikes  and  wharves  already  built  and 
extending  to  the  draw-bridge  at  Salisbury. 

The  amount  of  material,  which  is  mainly  fine  sand,  to  be  removed  under  this  project 
is  estimated  at  ll<),000  cubic  yards. 

For  information  referring  to  the  commerce  of  Wicomico  River,  I  would  respectfully 
invite  attention  to  the  full  and  complete  statistics  appended  to  the  preliminary  report 
submitted  iu  December  last. 

ESTIMATE. 

For  dredging  a  channel  9  feet  deep,  at  m^an  low  water,  and  from  100  to  150  feet 
wide,  from  Fruitiand  Wharf  to  the  draw-bridge  at  Salisbury,  116,000  cubic  yards,  at 
20  cents,  $23,200. 

Very  respectfully,  yoor  obedient  servant, 

A.  Stierle, 
AB9Utant  Engineer. 
General  Wm.  F.  Smith, 

United  States  Agent. 


H  z8. 

preliminary  examination  of  north  east  river,  maryland. 

United  States  Engineer  Office, 

Wilmingtony  DeLj  November  8, 1888. 

General:  Iq  compliance  with  the  requiremeDts  of  section  14  of  the 
river  and  harbor  act  of  Aagust  11,  1888,  and  the  instractions  contained 
in  the  letter  from  the  office  of  the  Chief  of  Engineers  of  September  29, 
1888, 1  have  the  honor  to  submit  the  following  report  upon  the  prelim- 
I  inary  ezamiDation  of  North  East  River,  Maryland,  made  under  my  direc- 
tion by  Mr.  A.  Stierle,  assistant  engineer. 

For  the  reasons  and  facts  given  in  the  report  of  Mr.  Stierle,  a  copy 
of  which  is  inclosed  herewith,  I  deem  North  East  River  worthy  of  im- 
provement and  recommend  a  survey  of  it. 

The  cost  of  tbe  desired  improvement  would  be  about  $12,000.  The 
least  .amount  required  to  make  the  surve}*^  with  report  and  estimate  of 
cost  of  improvement  is  $100. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 
United  States  Agent. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers y  17.  8.  A. 


report  of  mr.  a.  stikrlb,  assistant  enginkkr, 

Untted  States  Engineer  Office, 

Wilminglan,  Del.,  November  8,  1888. 

Sir:  In  compliance  witb  yoar  instrnctioDs  I  haye  the  honor  to  submit  the  following 
report  upon  the  preliminary  examination  of  North  East  River,  Maryland. 

North  East  River  is,  with  the  exception  of  the  Susqweha.uu^'EX^^t,  \\i^\stfMX»\vw!CQ.- 
erly  tributary  of  the  Chesapeake  Bay.     It  is  foimed  b^  ty?  o  \>t«i1ic^\v«%^  ^^aft  ^-wiiaX  'dsaa- 
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Little  North  East  Creeks,  that  flow  due  soath,  and  whose  sonrces  lie  apoo  the  eaitm 
slope  of  the  Allegheny  Monntains,  within  Chester  County,  Pa. 

After  the  junction  of  the  two  hrauches,  near  the  town  of  Northeast,  Md.,  the  met 
flows  in  a  southwesterly  direction,  and  gradually  expands  into  a  hroad  estnarytoiU 
entrance  into  the  bay.  The  length  of  each  of  the  two  branches  to  their  junction  is 
about  14  miles,  their  physical  chai-acteristics  being  entirely  thoee  of  mountain  fttreama. 
From  about  1  mile  below  th€»jnnction  to  the  month  the  river  is  under  tidal  inflaeimi 
and  is  about  5^  miles  long.  Within  the  estuary  the  width  varies  from  one-qnarter  of 
a  mile  to  2  miles,  and  the  depth  of  water  is  on  aq  average  8  feet,  except  npon  the  bar 
at  the  upper  end.  The  width  of  the  river  proper  from  this  bar  to  the  bridge  on  the 
northern  extremity  of  the  town  of  Northeast,  a  distance  of  about  1  mile,  is  from  150 
to  600  feet.  This  latter  section  constitutes  the  head  of  navigati<in,  and  the  town  is 
built  along  its  eastern  bank.  The  depth  of  the  channel  within  it  is  said  to  lie  about 
7  feet,  with  a  variable  width  of  not  less  than  30  feet ;  the  average  rise  and  fall  oi  th« 
tide  about  2i  feet. 

The  present  obstruction  is  stated  to  be  the  shoal  water  over  the  bar  below  the  town, 
with  a  depth  of  only  tH  f<^t  at  mean  low  tide.    No  other  serious  obstmction  exists. 

The  river  has  previously  been  under  improvement  by  the  General  Govenineiit 
In  the  years  lHr2-73  and  1»80-'81,  appropriations  of  $10,000  and  $5,000,  respectively, 
made  by  Congress,  were  expended  in  the  improvement  of  the  chiinnel  from  the  bar 
above  referred  to,  to  Alexander's  Mill,  above  Church  Point  Landing.  The  resolt  of 
the  first  expenditure  was  a  channel  5  feet  deep  at  mean  low  water  from  the  &-foo( 
curve  near  the  mouth  of  the  river  to  the  wharf  at  Northeast,  and  a  tuming-basiD  in 
front  of  the  wharf  120  feet  square,  and  a  channel  25  feet  wide  and  3  fei  t  deep  froni 
the  wharf  to  Alexander's  Mill.  The  second  appropriation  was  expended  in  increasing 
the  depth  of  the  channel  previously  made  to  from  5^  to  6  feet,  in  enlarging  the  tarii* 
ing-basin  and  deepening  it  to  8  feet,  and  in  dredging  to  a  depth  of  10  feet  a  deposit 
of  sand  and  mud  opposite  the  confluence  of  a  small  stream  jnst  below  the  wharves. 

It  appears  that  the  bar  below  the  town  has  again  shoaled.  This  was,  in  a  meaiMir«, 
anticipated  when  the  improvements  just  mentioned  were  carried  out,  and  there  is  no 
doubt  that  the  commerce  of  the  North  East  River  will  be  considerably  affected  if  the 
shoals  are  not  removed.  What  the  proper  remedies  should  be  to  make  any  faiare 
improvements  permanent  can  not  be  decided  until  a  survey  is  made. 

The  town  of  Northeast  is  located  in  Cecil  County,  Md.,  and  is  one  of  the  oldest 
settlements  on  the  Chesapeake.  It  is  a  thriving  business  place,  surrounded  by  a  rich 
agricultural  country,  ana  has  a  population  of  from  1,500  to  1,600. 

It  has  thirty  difterent  stores,  one  large  rolling-mill,  two  fire-brick  companies,  one 
steam  saw-mill,  one  flouring-mili,  one  pottery,  one  basket  factory,  one  razor-strop  fae- 
tory,  one  carriage  factory,  one  chemical  factoiy,  and  three  canning  houses.  Nearly 
all  the  raw  and  finished  products  imported  and  exported  by  these  manufactanng 
establishments  are  received  and  shipped  by  rail. 

An  average  of  five  hundred  vessels  of  the  smaller  class  land  at  Northeast  during 
the  year.     About  five  vessels,  tVom  25  to  50  tons  burden,  are  owned  in  the  town. 

The  imports  by  rail  and  water  are  given  as  follows: 

Five  hundred  thousand  feet,  B.  M  ,  lumber;  400,000  shingles;  3,000  to  5,000  cords 
pine  wood,  mostly  used  by  the  chemical  works  ;  500,000  fire-brick,  clay  ;  fertili»into 
the  value  of  $50,000 ;  oysters  to  the  value  of  $3,000 ;  water-melons  to  the  value  of 
$3,000;  fish  to  the  value  of  $6,000. 

There  are  exported  2,000  bales  of  hay  and  grain  and  country  produce  to  the  value 
of  $200,000. 

I  could  obtain  no  accurate  information  as  to  the  amount  and  value  of  the  produc- 
tions of  the  diflerent  manufactories  and  works  above  mentioned  ;  the  same  most  be 
said  of  the  general  merchandise  and  other  valuable  freight,  which  must  be  lar^e. 

The  improvements  already  made  in  the  river  have  .been  of  great  value  to  the  sbip> 
ping  interest  at  Northeast,  and  have  resulted  in  a  decrease  of  freight  rates  by  rail  snd 
water.  The  general  trade  would  be  still  more  benefited  by  the  removal  of  the  bar 
above  referred  to,  as  vessels  of  a  larger  class  could  enter  more  readily,  and  a  regnlsr 
steam-boat  line  to  Baltimore  is  contemplated. 

It  is  approximately  estimated  that  a  channel  through  the  bar  100  feet  wide  and  7 
feet  deep  at  mean  low  water  would  cost  $12,000. 

An  examination  (survey)  of  the  river  from  the  bar  to  the  wharves  at  Nortbesst 
oould  be  made  for  $100. 

Very  respectfully,  your  obedient  servant, 

A.  Stibrle, 
Anistant  Enginaf. 

General  Wm.  F.  Smith, 

United  States  Agent, 
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subvey  of  north  east  biyer,  maryland. 

United  States  Engineer  Office, 

Wilmington^  Del,,  November  26,  1889. 

Oenebal  :  In  compliance  with  the  instructions  contained  in  the  let- 
ter of  June  19,  1889,  from  the  Office  of  the  Chief  of  Engineers  and  the 
requirement  of  the  river  and  harbor  act  of  Augast  11,  1888,  I  have  the 
honor  to  submit  the  following  report  of  the  survey'  of  North  East  ^iver,* 
Maryland,  with  a  copy  of  the  report  of  Mr.  A.  Stierle,  assistant  engi- 
neer, containing  a  project  for  the  improvement  of  the  river  and  estimate 
of  coMt  of  proposed  improvement 

In  comparing  the  map  of  this  survey  with  the  condition  of  the  river 
when  the  last  work  was  done  in  1881,  it  would  appear  that  the  ebb  tides 
are  not  sufficiently  strong  to  keep  the  sediment  from  being  deposited 
thronghout  nearly  the  entire  length  of  the  river,  and  that  constant 
dredging  will  be  required  to  keep  the  channel  of  a  proper  depth  to 
benefit  the  commerce  on  the  river. 

If  money  should  be  appropriated  for  improving  the  river  it  is  recom- 
mended that  a  channel  be  ma<le  75  feet  wide  and  6  feet  deep  at  mean 
low  water  across  the  bar  at  the  mouth  and  to  the  mouth  of  Stony  Kun, 
and  from  that  point  to  the  head  of  navigation  the  channel  be  made  60 
feet  wide,  with  the  low-water  depth  of  6  feet. 

The  estimated  cost  of  this  improvement  is  $5,140. 

A  tracing  *  of  the  map  of  the  survey  is  transmitted  by  mail  today  in  a 
separate  package. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


kepobx  of  mr.  a.  8tikrle,  assistant  snoinrer. 

IJnitf.d  States  Engineer  Office, 

Wilmington,  Del.,  November  25,  lrt89. 

General:  I  bave  the  hoDor  to  submit  herewith  a  report  apon  the  snrvey  of  North 
East  River,  Maryland,  and  a  project  for  the  improvement  of  the  same. 

This  river  has  previously  been  under  improvement  by  the  General  Government  just 
below  the  town  of  NottlieuNt.  The  survey,  which  was  made  during  the  preHent  month, 
embraced,  therefore,  that  portion  of  the  river  which  was  dredged  at  various  times, 
the  last  time  in  the  oprinK  of  1881. 

At  the  close  of  operations  that  year  a  channel  existed  below  the  wharves  of  the  town 
from  &i^  to  6  feet  deep  at  mean  low  water,  witli  an  average  width  of  50  feet,  and  ex- 
tending across  the  bar  to  deep  water  beyond.  A  turning-basin  about  300  feet  long  and 
100  feet  wide  had  also  been  dredged  in  front  of  the  wharves  to  a  depth  of  8  feet  below 
mean  low  water. 

The  results  of  the  present  examination  show  the  following  condition  of  these  im- 
provements :  About  two-thirds  of  the  area  of  the  turning-basin  has  shoaled  in  the 
upper  portion  to  an  average  depth  of  3  feet ;  the  original  depth  within  its  lower  por- 
tion remains.  The  dredged  channel  has  slightly  shoaled  and  narrowed  from  the 
wharves  to  a  point  abont  tHH)  feet  below  the  month  of  Stony  Run.  Beyond  that  poiut 
the  channel  has  entirely  disappeared,  most  of  the  shoaling  having  takeu  place  at  the 
upper  end,  where  for  a  distance  of  1,000  feet  the  average  depth  along  its  former  direc- 
tion is  now  4  feet,  indicating  a  decrease  in  depth  of  from  1^  to  2  feet.  The  6-foot 
cnrve  of  deep  water  in  the  lower  river,  which  at  the  time  above  referred  to  appeared 
at  a  point  2,850  feet  from  Stony  Run,  has  receded  considerably,  and  was  located  by 
the  present  survey  1,700  feet  farther  down  the  river.    This  receding  movement,  as  far 

*Omitted;  printed  in  Honse  Ex.  Doc.  No.  21,  Fifty -^xtttCoii^tcAA^^TAX^MK^^^. 


Altbou>;k  a  ileHire  woh  expresBed  by  tbose  iDterest«d  in  tbe  improveiDeDt  of  theriTc 
that  a  7-f(Mit  cbanuel  8boul(l  be  dredged,  no  estimate  for  one  of  that  depth  bat  beei 
made,  for  tbe  reasuu  that  the  length  of  cut  required  would  be  nearly  two  miles.  TIm 
estimate  herewith  Hubmiited  is  for  a  6-foot  U>w- water  channel  75  feet  wide  from  tin 
6-foot  curve  outside  tbe  bar,  following  the  lines  of  the  channel  previously  made,  t4 
opposite  Stony  Run,  and  for  a  channel  of  the  same  depth,  but  only  60  feet  wide,  t* 
Davis  Wharf.  The  length  of  the  cut  to  be  made  across  the  bar  will  be  about  3,^1 
feet ;  the  estimated  amount  of  material  to  be  removed  under  the  project  is  25,70 
cubic  yards. 

I  would  respectfully  refer  to  the  preliminary  report  for  informatioii  aa  to  tbe  €oa 
merce  of  the  river.  ' 

ESTIMATE. 


h 


For  dredf^ins  a  channel  6  feet  deep  at  mean  low  water,  7.^  feet  wide  across  the  bai 
and  60  feet  wide  to  Davis  Wharf,  25,700  cubic  yards,  at  20  centa,  |5,140. 
Very  respectfully,  your  obedient  servant, 

A.  Stikrlb, 
A99UtaHt  Engtnter. 
General  Wm.  F.  SMitH, 
United  States  Agent, 


h 


H.  19. 
PRELIMINARY  EXAMINATION  OF  CHESTER  RIVER  BETWEEN  CRUMPTOS 

and  jones's  landing,  maryland. 

United  States  Engineer  Office, 

Wilmingtony  DeL^  January  22,  1889. 

General:  In  compliance  with  the  requirements  of  section  14 of  tbt 
river  and  harbor  act  of  August  11,  1888,  and  the  instructions  contained 
in  the  letter  of  September  29, 1888,  from  the  office  of  the  Chief  of  Eu- 
gineers,  I  have  the  honor  to  submit  the  following  report  upon  the  pre- 
liminary examination  of  Chester  River  between  Crumptou  and  Jooefl's 
Landing,  Maryland,  made  under  my  direction  by  Mr.  A.  Stierle,  assistant 
engineer. 


£»     Xt- 
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RXPORT  OF  MR.  ▲.   8TIBRLK,  ASSISTANT  ENQINXER. 

t 

.United  States  Engineer  Office, 

Wilmington,  Del.,  January  22,  1889. 

General  :  In  accordance  with  yonr  instructions,  I  have  the  honor  to  sabmit  tho 
following  report  upon  the  preliminary  examination  of  Chester  River  between  Cmmp- 
ton  and  Jones's  Landing,  Maryland  :*^ 

Chester  River  has  its  headwaters  in  Kent  Coanty,  Del.,  and  flows  in  a  general^ 
aontb westerly  direction  into  Chesapeake  Bay.  It  is  the  boundary  line  between  Kent 
County  on  the  north  and  west  and  Queen  Anne  County  ou  the  south  and  east,  these 
two  counties  t>eiug  the-most  northerly  ou  the  Eastern  Shore  of  Maryland.  The  total 
length  of  the  river  is  about  50  miles,  and  it  is  navigable  for  vessels  drawing  not  over  7 
feet  of  water  as  far  as  Crumpton,  37  miles  from  the  mouth.  The  examination  called 
for  embraces  the  section  of  the  rivet  lying  between  Crumpton  and  Jones's  Landing. 
The  accurate  location  of  this  landing  could  not  be  ascertained,  as  there  is  no  landing, 
properly  speaking,  of  this  name,  and  opinions  seem  to  differ  as  to  the  exact  poiut 
where  a  former  lime  landing  of  that  name  existed.  It  is  stated,  however,  that  a  cer- 
tain  turn  in  the  river,  about  three-fourths  of  a  mile  below  the  town  of  Millington, 
was  the  objective  point  in  view  when  the  jietition  for  the  removal  of  the  obstructions 
was  tramed. 

The  distance  from  the  bridge  at  Crumpton  to  Millington,  measured  along  the  course 
of  the  river,  is  nearly  5  miles ;  to  Jones's  Landing  it  would,  therefore,  be  about  4^ 
miles.  For  about  If  miles  above  Crumpton  the  width  of  the  river  varies  from  800  to 
1,200  feet,  the  average  depth  of  water  in  the  channel  being  nearly  7  feet  at  mean  low 
tide.  The  channel  is  narrow,  being  flanked  on  either  side  by  broad,  shallow  flats. 
The  width  of  the  reniaiuiug  section,  to  Jones's  Landing,  is  more  contracted,  aud  does 
not  exceed  200  feet,  the  channel  depth  also  being  reduced  to  an  average  of  4  feet. 
The  least  depth  of  water  in  the  channel  throughout  the  whole  section  examined  is 
about  2  feet;  the  maximum  depth,  about  11  feet.  In  the  upper  portion  deep  boles 
and  shoals  follow,  each  other.  This  irregularity  in  the  profiles  of.  the  bottom,  lougi-^ 
tadinally  as  well  as  crosswise,  appears  to  indicate  a  rather  wild  condition  of  the  ritver,  * 
which  is  not  unusual  and  is  characteristic  of  the  upper  portions  of  unimproved  tidal 
streams.  The  bottom  is  said  to  be  fine  saud,  gravel,  and  *'  iron  rock.''  The  tide 
rises,  on  an  average,  2  feet  at  Crumpton  and  Id  inches  at  Millington,  the  fluctuations 
being,  however,  very  irregular.  There  is  a  mark  shown  on  a  house  near  the  bridge 
at  Millington  up  to  which  an  unusually  high  storm  tide  had  risen  many  years  ago, 
the  mark  appearing  to  be  about  10  feet  i^bove  the  general  level  of  the  river.  It  may 
be  assumed  m>m  this  fact  that  the  high- water  plane  is  not  much  higher  at  the  head 
of  the  river  than  in  Chesapeake  Bay,  and  that  the  tidal  conditions  at  least  are  sus- 
ceptible of  considerable  improvement. 

That  portion  of  Chester  River  from  Crumpton  up  to  Kirby'a  Landing,  a  distance  of 
about  3^  miles,  was  surveyed  under  the  direction  of  Col.  Wm.  P.  Craigbill,  Corps  of 
Engineers,  U.  S.  Army,  in  1880,  and  a  project  made  for  a  channel  6  feet  deep  at  mean 
low  water  and  either  50  or  65  feet  wide,  but  the  improvemeut  was  never  commenced. 

Crumpton  is  the  highe^st  stopping-place  for  all  steam-boats;  small  sailing  vessels 
go  as  far  as  Kirby's  Landing.  The  upper  part  of  the  river  has  no  navigation.  Anoma- 
lomr  as  it  may  seem,  in  a  country  so  full  of  splendid  water-ways,  there  is  adjoining 
here  an  area  of  highly -cultivated  land  of  about  240  square  miles,  extending  4  miles 
north  towards  the  Sassafras  and  11  miles  south  of  Chester  River  toward  theTuckaboe 
and  Choptank  rivers  and  16  miles  east  of  Crumpton  as  far  as  Duck  and  Little  creeks 
in  Delaware,  which  is  practically  without  an  outlet  to  market  by  water  for  its  rich 
and  various  productions.  In  this  respect  the  farmers  are  entirely  dependent  upon 
facilities  for  transportation  furuished  by  railroads  wbich  lead  principally  to  northern 
markets.  They  are  cut  ofi"  in  a  manner  from  the  advantages  which  direct  communi- 
cation with  the  Baltimore  market  otters.  The  freight  on  grain,  for  instance,  is  from 
7  to  8  eents  per  bushel  to  Philadelphia  by  rail ;  to  Baltimore  by  water  it  is  only  4 
cents;  For  this  reason,  and  where  the  hauling  distance  is  not  too  great,  much  grain 
is  taken  to  and  shipped  from  the  nearest  shipping  points  ou  adjacent  rivers,  but  the 
bulk  of  it,  in  addition  to  all  fruit,  such  as  peaches,  pears,  aud  berries,  of  which  an 
abundance  is  raised,  goes  by  rail.  This  shows  that  every  mile  which  is  added  to  the 
navigable  channel  of  Chester  Kiver  would  be  of  great  and  incalculable  benefit  to  the 
surrounding  country. 

.The  town  of  Millington,  in  Kent  County,  is  the  center  of  the  large  section  of  coun- 
try which  is  interested  in  the  improvement  of  tbe  upper  portion  of  Chester  River. 
This  place  is  a  station  on  the  Queen  Anne  aud  Kent  Railroad,  and  has  between  1,500 
and  1,600  inhabitants.  There  are  located  here  twenty  general  stores,  one  grist  mill, 
two  canning-houses,  and  one  basket  factory.  It  is  an  old  and  couservative  settle- 
ment that  has  grown  to  its  natural  limits  unless  navigation  should  be  extended  tc\<^x. 
nearer  to  it,  in  which  case  it  is  said  trade  would  xece\\(6  &\i!byi  \\ii^tb\.\y&^M^^^>^^'^^^ 
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followed  by  the  establisbment  of  numerous  factories  engaged  in  parsaits  doariy 
related  to  agricultural  iuterests.  The  country  around  it  ia  a  fine  farming  eonntiy 
and  still  posesses  small  tracts  of  valuable  ship-timber.  It  prodaced  and  leoeiTiil 
during  the  past  year,  approximately  estimated,  500,(KH)  busbeU  of  grain,  4(M)^OdO 
baskets  of  peaches,  35,000  dozeu  eggs,  50  tons  poultry,  10,000  tons  of  ferttlixezB,  125i,00i) 
bushels  of  lime,  and  general  merchandise  to  the  value  of  $170,000. 

The  desire  of  the  people  interested  in  the  movement  for  improving  the  oppo 
Chester  River  is  that  a  7-foot  channel  be  made  from  Crumpton  to  Jones's  LaodiniE. 
It  is  inferred  from  information  received  that  the  additional  section  of  the  rirw, 
three-fourths  of  a  mile  long  and  extending  to  the  bridge  at  Millington,  was  not  in- 
cluded in  the  request  for  improvements,  for  economical  reasons,  although  it  is  very 
much  desired. 

Th^  amount  of  material  to  be  removed  in  dredging  a  channel  7  leet  deep,  at  meaa 
low  water,  and  about  50  feet  wide  between  the  poiuto  examined,  is  placed,  with  tbe 
imperfect  information  obtained,  at  100,000  cubic  yards  and  the  co«t  of  removal  al 
$33,000. 

This  improvement  would  seem  to  have  special  merit,  not  only  that  a  large  area  of 
country  needs  it  in  order  to  carry  on  trade  and  commerce  more  profitably,  bat  tbe 
fact  that  with  an  increased  tidal  volume  the  opening  of  the  upper  river  can  reset 
only  beneficially  upon  the  lower  sections  is  an  important  consideration  not  to  be  lott 
sight  of. 

A  survey  of  the  section  of  the  river  referred  to  in  this  report  is  recommended,  at  s 
probable  cost  of  $350. 

Very  respectfully,  your  obedient  servant, 

A.   STniRLB, 

Asnttamt  Engineer, 
Gen.  Wm.  F.  Smith, 
United  States  Agent, 


survey  of  chester  river    between  crumpton    and  jones's 

landing,  maryland. 

United  States  Engineer  Office, 

Wilmingtofij  Del.^  December  7, 1889. 

General  :  Id  compliance  with  the  iustructions  contained  in  the  let- 
ter of  April  6,  1889,  from  the  office  of  the  Chief  of  Engineers,  and  tbe  re- 
quirements of  the  river  and  harbor  act  of  Angust  11,  1888,  £  hare  tbe 
honor  to  submit  the  following  report  upon  the  survey  of  Chester  Kiver 
between  Crumpton  and  Jones's  Ijanding,  Maryland,  made  onder  my 
direction  during  May  and  June,  1889. 

The  proje<;tas  developed  by  the  survey  and  recommended  for  the  im- 
provement of  the  Chester  Kiver  from  Crumpton  to  the  point  probably 
heretofore  known  as  Jones's  Landing,  Maryland,  is  as  follows : 

To  dredge  a  channel  from  Crumpton  to  a  point  1  mile  below  Million- 
ton,  60  feet  in  width  and  6  feet  deep  at  mean  low  water,  by  the  removal 
of  51,000  cubic  yards  of  material,  at  25  cents  per  cubic  yard,  tl2,7d0. 

A  copy  of  the  report  of  Mr.  A.  Stierle,  assistant  engineer,  is  herewith 
inclosed. 

A  tracing  of  the  map*  of  the  survey  is  sent  by  mail  to-day  in  a  sep- 
arate package^ 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 
United  StiUea  Age^l 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  8.  A. 


Omitted. 
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rkpobt  of  mr.  a.  stierle,  assistant  skgimber. 

United  States  Engineer  Office, 

Wilminyion,  Del,^  December!,  1889. 

General  :  I  have  the  honor  to  sabmit  herewith  a  report  opon  fche  sarvey  of  Ches- 
ter River,  Maryland,  between  Cmmpton  and  Joues'ii  Landing,  made  nnder  your  direc- 
tion, and  a  project  for  the  improvement  of  the  same. 

Chester  River  is  one  of  the  largest  rivers  of  the  Eastern  Shore  of  Maryland,  and 
enters  Chesapeake  Bay  from  the  east.  It  is  40  miles  long  and  entirelv  a  tidal  stream. 
The  commerce  of  the  river  is  quite  brisk  within  the  lower  25  miles  aod  as  far  as  Ches- 
tertown,  the  channel  being  nowhere  less  than  10  feet  deep  and  of  ample  width.  The 
channel  depth  above  Chestertown  gradually  decreases  until  it  is  only  6  feet  near 
Crampton,  a  small  village  33^  miles  above  the  mouth  and  the  preseut  terminus  of 
steamboat  navigation.  A  few  small  sailing  vessels  sail  occasionally  from  a  wharf 
about  4  miles  above  Crumpton ;  but  beyond  that  point  navigation  is  interrupted  by 
many  shoals,  with  only  3  and  4  feet  of  water  over  them.  % 

The  influence  of  the  tide  extends  to  Millington,  situated  at  the  head  of  the  river 
and  near  the  junction  of  two  small  fresh-water  branches,  Cypress  Branch  and  Sew- 
ell's  Branch,  each  nearly  6  miles  lon^. 

The  survev  was  made  during  the  months  of  May  and  Jnne,  1889,  and  embraced  that 
portion  of  the  river  lying  between  the  bridge  at  Crumpton  and  the  bridge  at  Milling- 
ton.  The  latter  place  is  nearly  a  mile  above  the  assumed  location  of  Jones's  Landing, 
which,  as  stated  m  the  preliminary  report,  could  not  be  accurately  located  on  account 
of  non-existence.  The  small  additional  expense  involved  in  extending  the  survey  to 
Millington,  the  head  of  tidal  influence,  was  amply  repaid  by  the  additional  informa- 
tion obtained  in  relation  to  the  physical  conditions  of  the  whole  river. 

The  length  of  the  river  surveyed  is  6^  miles;  4  miles  of  the' shore  were  IriangHlated, 
the  rest  was  determined  by  transit  lines.  In  addition,  a  line  of  levels  was  run  to 
connect  the  different  tidal  stations.  For  2  miles  above  Crumpton  the  river  retains 
its  characteristic  feature  of  a  very  wide  stream  with  a  narrow  channel  winding  in 
easy  curves  along  the  middle.  At  this  point,  however,  it  changes  its  character  en- 
tirely and  contracts  suddenly,  the  extensive  flats  on  each  side  df  the  channel  dis- 
appear and  are  replaced  by  narrow  borders  of  marsh  lands,  inundated  only  during 
very  high  tides,  or  by  the  sloping  hills  on  both  shores  ^^hich  approach  here  more 
closely.  Within  a  section  about  1  mile  in  length  and  immediately  below  Crumpton 
Bridge,  the  width  between  the  shores  of  the  river  varies  between  900  and  2,000  leet. 
Above  the  bridge  it  varies  between  600  and  1,300  feet  up  to  the  point  where  the  sud- 
den contraction,  above  referred  to,  takes  place.  The  width  of  channel  between  the 
4-foot  curves  in  both  sections  just  named  is  upon  an  average  200  feet,  at  the  widest 
place  not  over  300  feet. 

From  the  south  shore  near  Crumpton  a  spur  of  high  land  projects  well  into  t)ie 
heretofore  wide  river  valley  and  approaches  the  high  bank  on  the  north  shore  to 
within  900  feet.  A  wooden  bridge  210  feet  long,  with  a  draw  37  feet  wide,  crosses 
the  river  at  this  point';  the  approaches  on  the  south  side  consisting  of  a  causeway 
originally  laid  upon  the  river  flats  and  finally  raised  to  a  height  of  about  4  feet  above 
water-level.  The  distance  between  the  shore-lines  where  the  bridge  is  located  can 
not  have  been  less  than  700  feet  before  the  latter  was  built ;  the  construction  of  the 
bridge  and  the  embankment  of  the  causeway,  however,  have  reduced  the  width  to 
practically  200  feet. 

The  great  injury  dohe  to  the  river  above  Crumpton,  and  indirectly  also  to  the  sec- 
tion immediately  below  the  town,  by  this  sudden  contraction  of  water-way  and  con- 
sequent diminution  in  the  strength  and  volume  of  tide,  is  obvious. 

At  the  point  where  the  river  narrows,  about  2  miles  above  Crumpton,  its  course, 
which  heretofore  has  been  fairly  straight,  becomes  mord  sinuous,  with  occasional 
deep,  cove-like  expanses  at  the  turning  points  of  the  bends.  These  coves  are  shallow 
and  are  rapidly  filling  up.  The  width  between  the  shores  in  the  section  of  the  river 
from  this  point  to  Millington  averages  235  feet;  maximum  width  being  IViO  feet,  min- 
imum 120  feet.  Notwithstanding  this  sudden  reduction  in  width,  the  depth  in  the 
channel  above  increases  but  little.  The  average  of  the  maximum  depths  below  mean 
low  water,  from  the  bridge  at  Crumpton  to  the  point  referred  to,  10,500  feet  above,  is 
8  feet ;  the  mean  depth  in  all  the  cross-sections  is  3.37  feet.  The  corresponding  depths 
for  the  remaining  npper  section  of  the  river,  from  this  point  to  Millington  Bridge,  a 
distance  of  23,900  feet,  are:  For  the  channel,  6  feet ;  for  cross-sections,  3.31  feet.  The 
average  depth  in  the  channel  following  the  line  of  the  '*  thalweg,''  as  far  as  surveyed, 
is  6.7  feet;  the  mean  depth  of  all  cross-sections  is  3.33  feet ;  the  deepest  water  is  14,000 
feet  above  the  bridge  and  is  13.3  feet. 

The  change  which  occurs  in  the  characteristic  element  of  the  river  at  the  critical 
point  mentioned,  can  be  better  illustrated  by  a  comparison  of  cross-sections.  Below 
the  point  the  average  area  of  cross-sections  is  2,593  square  feet  ^  above  it  it  is  750 
0)nare  feet;  both  figures  indicating  nei^rly  also  the  ratio  of  TOd^otion  in  t^ns  uma^ 
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diately  abovexand  below  the  point  of  transition.    The  averag«  area  of  all  erosMeo- 
*   tioos  18  1,387  square  feet.    The  nearest  nnobstrncted  cross-section  to  Crumpton  Bridge, 
about  1(>0  feet  above  the  latter,  contains  2,204  square  feet 

The  10-foot  curve  coming  from  the  lower  river  closes  1,100  feet  alx)ve  Cmmpton, 
but  appears  again  in  three  places  farth^^r  np,  the  last  time  17,000  feet  above  the 
bridge.  The  8-foot  curve  closes  1,700  feet  above  Crumpton  and  re-appears  at  eleven 
different  places  between  this  point  and  Kirby's  Landing,  1D,000  feet  above.  Tbe  6-fool 
closes  about  1  mile  above  Crumpton,  appeal's  again  2(R)feet  beyond  for  a  distance  of 
2,200  feet,  and  being  internipled  once  for  650  feet,  continues  aa  far  as  Kirby^  Land 
ing.  Above  the  landing  it  is  visible  at  sii  different  points  in  narrow  pockets,  thi 
longest  800  feet,  the  shortest  400  feet  long,  the  last  point  being  about  a  mile  below 
Uilnogton. 

The  4-foot  curve  closes  one-half  a  mile  above  Kirby's  Landing,  where  it  is  interrupted 
for  2,700  feet,  after  which  it  continues  unbroken  towards  the  bead  of  the  river  for 
3,000  feet  more,  and  in  eight  pockets  of  various  lengths,  the  longest  being  1,500  feet 
The  ^-foot  curve  is  continuous  along  each  shore.  The  bottom  of  the  river  consists  of 
hard  sand,  gravel,  and  stone,  especially  within  the  deepest  portion  of  tbe  obanDel, 
and  of  soft  mud  and  clay  within  tbe  shoal  portions  and  along  the  shores.  Abont2 
miles  above  Crumpton  a  deposit  of  *Mrou  rock"  crops  out  of  the  north  bank,  washed 
by  the  river,  and  apparently  extends  nnder  the  water. 

It  relnains  to  give  an  account  of  the  tidal  observations  and  their  result,  as  a  bans 
for  future  reference  and  measurements, -whether  this  part  of  the  river  is  improved  or 
not.  These  were  made  in  a  very  simple  manner  on  account  of  the  limited  means,  aod 
are  believed  to  be  reliable,  notwithstanding  the  prevalence  of  rather  abnonoa] 
weather  during  the  period  of  observations. 

Two  permanent  tide-gauges  were  established  at  each  end  of  the  section  surveyed, 
one  at  Crumpton  Bridge,  the  other  at  the  bridge  at  Idillington.  The  first  named  was 
a  self- register  ing  tide-gauge,  inclosed  in  a  small  bouse,  and  waa  referred  to  the  sero 
of  a  tide-gauge  used  during  the  survey  of  Chester  River,  made  under  the  direction  of 
Col.  William  P.  Craighill,  Corps  of  Engineers,  U.  S.  Army,  in  the  fall  of  18»0,  tbe 
elevation  of  which  was  fortunately  recovered.  An  almost  contiuuona  record  of  tbe 
tide  was  obtained  from  May  29  to  June  30. 

The  tide-gauge  at  Millington  was  a  plain  board  fastened  to  one  of  the  trestles  of 
the  bridge.    Observations  were  made  during  the  day-time  from  May  18  until  Jnae  30. 

The  distance  between  the  two  gauges,  measured  along  the  middle  of  the  stream,  i« 
34,400  feet.  In  a  river  where  the  rise  and  fall  of  the  tide  ia  small,  as  in  Chester 
River,  the  wind  and  weather  have  mnch  inflnence  upon  the  daily  variations  of  tbs 
water-level.  The  incessant  heavy  rains  and  storms  which  prevailed  during  the 
progress  of  the  survey  and  the  cousetfuent  high  and  low  tides  and  freshets,  made  it 
necessary  to  reject  many  of  the  observotions  in  order  to  determine  their  mean  value. 
'\  Mean  low  water  of  the  gauge  at  Crunipton  reads  2.45  feet ;  mean  high  water,  4.58  feet, 

making  tbe  mean  rise  and  fall  2.13  feet.     Tbe  average  duration  of  flood  is  6  hours? 
minutes;  the  average  duralionof  the  ebb,  6  hours  18  minutves.     The  average  dura 
tion  of  high-water  stand  is  19  niinutes;  that  ot  low-water  stand  is  20  minutes.    The 
3  highest  high  water  observed  read  5.90  feet;  the  lowest  high  water,  3.03  feel  on  the 

gauge. 

In  the  same  way  the  bight  st  low  water  rose  to  4.70  feet,  and  the  Iftweet  low  water 
fell  to  1.56  feet  at  the  gauge.  Tbe  greatest  range  of  tide  observed  for  tbe  wbolo 
period  was,  therefore,  4.34  feet,  or  more  than  twice  the  average  rise  and  f^l.  Tbeso 
extreme  high  and  low  waters  were  due  to  freshets  and  storms;  in  calm  and  fair 
weather,  however,  the  local  laws  of  tbe  rise  and  fall  of  tide  at  Crumpton  are  nearly 
of  a  normal  type,  as  may  be  inferred  from  the  general  mean  values  above  given,  aod 
indicate  but  little  obstruction  to  the  progress  of  the  tidal  wave  in  the  river  below. 

The  gauge  at  Millingt^m  was  so  near  the  meeting  point  of  tidal  influence  from 
below  and  fresh  water  inflow  from  above,  that  it  becomes  qoit-e  diflScult  to  obtain 
any  definite  results  from  the  observations  made  here,  extendeti  as  they  were  over  ao 
short  a  period  only. 

It  was  necessary  to  reject  all  those  observations  containing  an  eloment  not  con- 
forming to  the  usual  conditions  and  to  determine  the  means  from  those- remainiDg. 
The  mean  low  water  at  Millington  gauge  reads  1.91  feet ;  the  mean  high  water,  :104 
feet;  tbe  mean  rise  and  fall  of  the  water  is,  therefore,  1.13  f^et.  With  the  inoominfc 
tide  the  water-level  rises  for  5  hours  acd  5  minutes  and  then  subsides  for  7  hours  and 
20  minutes,  counting  both  periods  from  the  middle  of  one  stand  to  the  middle  of  the 
next;  the  duration  of  stand  at  high  water  being  50  minutes,  that  at  low  water,  1  boor 
and  50  minutes.  Considering  tbe  variable  conditions  upon  which  these  meani 
depend,  it  is  clear  that  if  the  least  change  takes  place  in  them,  the  figures  above 
given  will  be  materially  altered.  The  amount  of  fresh* water  inflow  at  Millington 
was  approximate! ly  ascertained. 

Tbe  velocity  at  the  bridge  was  calculated  from  data  published  in  Col.  William  P. 
■J  CrAigbiU's  irepo^t  upon  a  surv^ey  fpi:  <^  ship-o^m^l  between  Cbesap^iUce  »nd  Delawar«^ 
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bays  (Report  of  the  Chief  of  Eagineers,  U.  8.  Army,  1883,  page  727),  which  gives 
eleTations  of  the  water-level  of  SewelVs  Branch,  the  maiD  feeder  of  the  Upper  Cheetei 
River.  According  to  these  data  the  relative  islope  above  thu  junction  with  the  rivex 
in  0.00151  feet  at  the  time  of  mean  low  water  at  Millingtoii.  Applying  a  certain 
formula  the  mean  velocity  of  the  inflow  is  1.1^  feet  and  the  discharge  39if  cubic  feet 
per  second.  By  the  use  of  another  formula,  which  gives  for  smaller  rivers  with 
variable  water-level  the  mean  velocity  as  approximately  proportional  to  the  square 
root  of  the  mean  d^pth  of  cross-section,  the  velocity  is  1.43  feet  and  the  discharge 
295  cubic  feet  per  second.    This  quantity  is  measurably  increased  by  freshets. 

From  simultaneous  observations  made  on  two  fair  days  at  the  following-named 
point's,  it  was  found  that  the  velocity  of  the  crest  of  the  tidal  wave,  or  high  water, 
from  Chestcrtown  to  Crumpton,  a  distance  of  8^  miles,  is  27  feet  per  second.  This 
velocity  is  rapidly  destroyed  above  Crumpton  and  is  17^  feet  at  Kirby's  Landing,  10^ 
feet  at  Jones's  Landing,  and  3.7  feet  Just  below  Millington.  The  velocity  at  the  foot 
of  the  wave,  or  low  water,  between  the  first  four  points  natued  is,  respectively,  19.7, 
4.8,  3.8  feet  per  second ;  above  Joneses  Landing  it  is  imperceptible  and  too  much  under 
the  influence  of  fresh- water  inflow  to  be  measured. 

The  rise  and  fall  of  the  tide  at  Chestertown  is  slightly  less  than  what  it  is  at 
Crumpton.  It  may  be  assumed,  therefore,  that  the  elevation  of  mean  low  wat«r  at 
the  foraier  place,  which  was  not  connected,  with  the  line  of  levels,  is  correspondingly 
higher,  probably  0.3  foot.  Assuming  the  mean  low  water  at  Crumpton  as  zero,  the 
mean  low  water  at  Millington,  as  determined  in strumen tally,  is  1.29  feet  higher,  and 
by  analogy  the  mean  low  water  at  Kirby's  is  0.21  foot  and  at  Jones's  0.54  foot  above 
the  same  plane.  In  the  same  manner  the  mean  high  water  at  Crumpton  is  2.13,  at 
Kirby's  2.11,  at  Jones  2.23,  and  at  Millington,  2.42  feet  above  the  mean  low  water  of 
Crninpton  gauge.  On  the  whole  the  results  of  the  tidal  observatious  are  favorable 
for  an  extensive  improvement,  if  need  be,  of  this  section  of  Chester  River,  and  indi- 
cate that  the  mean  low  water  at  Millingt-on  may  be  lowered  to  nearly  the  same  plane 
as  that  at  Crumpton  if  the  improvements  contemplated  in  the  project  herewitn  are 
carried  out.  The  improvement  of  the  upper  Chester  River  will  be  of  great  benefit  to 
tbe  fine  farming  region  surrounding  it,  and  will  stimulate  the  establishment  of 
kindred  iuduHtries  along  the  shores,  if  an  opportunity  is  given  to  compete  for  lower 
freight  rates. 

It  would  appear  from  the  statements  in  this  and  the  preliminary  report  that  there 
are  technical  as  well  as  commercial  reasons  why  the  improvement  when  commenced 
should  be  carried  to  the  head  of  the  river  as  far  as  the  tide  flows.  The  expense  of 
improving  tbe  lust  upper  mile  would  only  be  $7,500;  to  comply  with  the  order  of  the 
survey,  however,  the  following  estimate  is  submitted  : 

Estimate  for  dredging  a  channel  6  feet  deep  at  mean  low  water  and  60  feet  wide  from 
Crumpton  to  a  point  1  mile  below  Millington,  supposed  to  be  Jones's  Landing — 

51,000  cubic  yards,  at  25  cents $12,750 

Very  respectfully,  your  obedient  servant, 

A.  Stirrle, 
'  AsHatant  Engineer, 

General  Wm.  F.  Smith, 

United  Statee  Agent, 


H    20. 

prelimmary  examination  of  manokin  river,  maryland. 

United  States  Engineer  Office, 

Wilmington^  JDeLy  October  24,  1888. 

General:  Id  compliance  with  tbe  requirements  of  section  14  of  tbe 
river  Jind  harbor  act  of  August  11, 1888,  and  the  instructions  contained 
in  tbe  letter  from  the  office  of  the  Chief  of  Engineers  of  September  29, 
;1888, 1  have  the  honor  to  submit  the  following  report  upon  the  prelimi- 
nary examination  of  Manokin  Eiver,  Maryland,  made  under  my  direc- 
tion by  Mr.  A.  Stierle,  assistant  engineer. 

For  the  reasons  and  facts  set  forth  in  Mr.  Stierle's  report,  a  copy  of 
which  is  herewith  inclosed,  Manokin  River  is,  in  my  opinion^  worthy  of 
improvement,  and  I  recommend  a  survey  of  lU 
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The  improvement  at  present  desired  would  cost  about  $20,000.  The 
least  amount  required  to  make  the  survey  and  report,  with  estimate  of 
cost  of  improvement,  is  $900. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith. 
United  States  Agent 
Brig.  Gen.  Thomas  L.  Oasey, 

Chief  of  Engineersj  U.  8^  A. 


report  of  mr.  a.  8tierle,  absi8tant  bnqinbbr. 

United  States  Engineer  Office, 

WUmin^on,  Del,,  Oclober  24,  1886. 

Sir:  In  compliance  with  your  instmctiODS,  I  have  the  honor  to  sabmit  the  follov- 
ini;  report  npon  the  preliminarjr  examination  of  Manokin  River,  Marvland. 

Manokin  River  is  sitaated  in  Somerset  County,  Maryland,  and  flows  in  a  sontb- 
westerly  direction  into  Tangier  Sound,  Chesapeake  Bay.  It  has  numoroas  short 
tributaries,  whose  sources  are  all  within  the  boundaries  of  the  county.  The  length 
of  the  river  from  the  town  of  Princess  Anne,  the  head  of  navigation,  to  its  entrance 
into  Tangier  Sound  is  about  18  miles.  For  a  distance  of  8  miles  the  lower  portion 
forms  a  broad  estuary  from  1  to  3^  miles  wide,  and  the  remainder  has  an  average 
width  of  300  feet  to  within  half  a  mile  of  Princess  Anne  where  its  width  does  not 
exceed  150  feet.  The  depth  of  the  channel  is  said  to  be  nowhere  less  than  6  leel »( 
mean  low  tide  to  the  town  of  Princess  Anfie,  with  the  exception  of  a  portion  at  the 
junction  of  the  river  proper  with  the  lower  broad  section,  near  a  place  called  Locost 
Point,  where  the  depth  is  suddenly  reduced  to  3^  feet,  for  a  distance  of  \\  miles,  by 
a  bar  which  consists  of  stiff  blue  mud.  Up  to  this  bar  and  for  2  miles  above  it  tbe 
width  of  the  channel  is  said  to  be  ample  for  all  practical  purposes.  In  the  npper  sec- 
tion the  channel  is  in  places  narrow  and  tortuous,  but  not  to  snch  an  extent  as  to 
seriously  impede  the  navigation. 

The  rise  and  fall  at  Princess  Anne  is  stated  to  be  from  2|  to  3  feet;  at  the  mouth  it 
averages  3  feet. 

Manokin  River  flows  through  and  is  the  natural  outlet  of  a  very  fertile  country 
which  is  thickly  settled,  and  there  are  numerous  landings  and  stores  along  its  baob. 
The  soil  is  a  mellow  loam,  and  very  productive  of  timber,  grain,  and  fruit.  The  bed 
of  the  river  is  covered  with  oysters,  and  these  form  one  of  tue  principal  staples  of  ex- 
port. About  100  sailing  vessels,  which  trade  on  the  river,  are  owned  by  residentftof 
its  shores. 

The  town  of  Princess  Anne  is  a  station  on  the  New  York,  Philadelphia  and  Norfolk 
Railroad.  The  greater  portion  of  the  products  of  tlie  conntrv  is,  of  necessity,  at  pres- 
ent shipped  by  rail.  There  is,  as  yet,  no  steam-boat  or  packet  line  established  with 
regular  trips  on  account  of  the  bar  at  Locust  Point.  This  obstruction  necesaitat«e 
the  lightering  of  nearly  all  freights  at  the  bar  to  and  from  the  head  of  navigation. 
The  steamers  of  two  Baltimore  steam- boat  companies  receive  and  land  all  ahipDient« 
at  two  points  at  the  mouth  of  the  river,  and,  in  the  face  of  all  obstaclea,  the  amonnt 
of  these  shipments  is  large  and  constantly  increasing. 

The  following  exports  were  made  by  rail  and  water  from  the  country  tributary  to 
the  Manokin  River  during  the  past  year : 

Fruit(dozen  cans) l,5W,0r 

Wheat,  oats,  and  corn  (bushels) 870,(XiO 

Oysters,  shucked $100,000 

Oysters,  in  the  shell |75,O00 

Small  fruit  and  vegetables |700,000 

Lumber $150,000 

Livestock $50,000 

There  was  imported  during  the  same  period : 

General  merchandise $500,000 

Fertilizers $150,000 

The  above  figures  are  approximate  only,  but  I  am  informed  that  they  are,  if  any- 
thing, nnderostimated,  in  the  absence  of  means  of  obtaining  a  correct  statement. 
About  70  car-loads  of  fruits  and  vegetables  are  shipped  by  rail  from  Princess  Anne 
and  the  nearest  stations  of  Somerset  County  every  day  during  the  summer  ueasou. 

The  moft^  importa&X  im^x^^^vi^^^X  ^<^u^d  at  yreeent  10  tbe  dredging  of  a  cbaDoel 
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through  the  bar  at  Locust  Point.  If  this  obstruction  were  removed,  a  line  of  steamers 
could  ply  regularly  on  the  river  in  connection  with  the  lar^^er  ones  that  make  daily 
trips  to  Baltimore  and  other  points.  Sailing  vessels  would  be  able  to  make  a  greater 
number  of  and  more  regular  trips.  Lumber  could  then  be  shipped  directly  from  the 
river,  instead  of  being  earned  by  rail  to  the  town  of  Crisfield,  about  8  miles  below 
the  month  of  the  river,  and  there  transferred  to  vessels,  as  must  be  done  at  present. 
Produce  and  fruits  could  be  sent  to  Baltimore,  the  natural  home  market,  with  more 
expedition  and  less  risk  and  expense.  The  oystor  packing  houses  at  the  moutli  of 
the  river,  which  ure  now  compelled  to  shuck  the  oysters  to  reduce  the  bulk  and  to 
haul  them  at  heavy  expense  from  12  to  14  miles  to  the  railroad,  could  then  send  them 
up  the  river  to  Princess  Anne  fresh  and  in  the  shell  for  shipment  by  rail  to  Northern 
markets. 

It  is  estimated  that  about  40  per  cent,  of  the  small  fruit  raised  each  seasou  in  the 
region  contiguous  to  the  ManoKin  River  perishes  in  the  fields  for  want  of  cheaper 
transportation  tht^n  that  fuSbrded  by  the  railroads.  It  is  said  that  all  of  this  fruit 
could  be  exported  with  profit  by  water  if  no  obstruction  existed  in  the  river.  It  is 
safe  to  say  that  the  commerce  of  the  river  would  double  if  a  channel  of  sufficient 
depth  was  made  across  the  bar  at  Locust  Po^it. 

The  cost  of  such  a  channel  100  feet  in  width  should  not  exceed  $20,000,  assuming 
that  the  dimensions  as  given  above  are  approximately  correqt.    Whether  it  would  . 
remain  open  or  not  can  not  be  ascertained  until  a  physical  survey  of  that  portion  of  the 
river  has  been  made.    A  survey  of  the  bar  and  the  river  to  the  head  of  navigation  is 
recommended,  and  I  estimate  the  cost  thereof  at  $900. 
Very  respectfully,  your  exx>edient  servant, 

A.  Stierle, 
Aasistant  Engineer, 

General  Wm.  F.  Smith, 
United  States  Agent, 


SUBVET  OF  MANOKIN  BIYER,  MARYLAND, 

United  States  ENaiNEBR  Office, 

Wilmington^  Del.y  Ja/nuary  21, 1890. 

General  :  In  compliance  with  the  instructions  contained  in  the  letter 
of  Jnly  25, 1889,  from  the  office  of  the  Chief  of  Engineers,  and  .the  re- 
quirements of  the  river  and  harbor  act  of  August  11,  1888, 1  have  the 
honor  to  submit  the  following  report  upon  the  survey  of  Manokin  Eiver, 
Maryland,  made  under  my  direction  during  August  and  September, 
1889: 

Taking  into  consideration  the  character  of  the  bottom,  as  developed 
by  the  soundings,  it  would  seem  that  a  cut  through  the  shoal  part  of 
the  river  from  Locust  Point  to  Sharp's  Point  would  be  likely  to  last  for 
some  time,  and  having  reference  also  to  the  commerce  of  the  river,  I 
would  recommend  the  cutting  Of  a  channel,  by  dredging,  between  the 
two  points  above  named,  100  feet  wide  and  6  feet  deep  at  mean  low 
water,  requiring  the  removal  of  about  150,000  cubic  yards  of  material, 
at  20  cents  per  cubic  yard,  $30,000. 

A  copy  of  the  report  of  the  assistant  engineer  is  herewith  inclosed. 

A  tracing  of  the  map  •  of  the  survey  is  sent  by  mail  to-day  in  a  sep- 
arate package. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 
United  States  Agent 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  V.  8.  A, 


•  Omitted. 
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REPORT  OF  MR.  A.  STIEKLE,  ASSISTANT  ENGINEER. 

y  Unitkd  States  Engineer  Office, 

Wilmington,  Del,,  January  20,  1890. 

General:  I  hare  the  honor  to  submit  herewith  a  report  upon  the  survey  of  Mftno- 
kin  River,  Maryland,  made  under  your  direction,  and  a  project  for  the  improvement 
of  the  same. 

The  survey  was  made  during  the  monthH  of  August  and  September,  1889,  and  ex- 
tended from  the  lower  bridge  at  Priucens  Anne,  Md.,  to  Sandy  Point,  a  total  distance 
of  10^  miles.  About  61  uiii*>«  of  the  u[>per  and  narrow  portion  of  the  river  were  lo- 
cated by  transit  lineH:  the  rest,  the  wider  portion,  by  triangulation. 

The  Manokiu  opens  into  Tangier  Sound,  Chesapeake  Bay,  with  a  broad,  fnnnel- 
shaped -mouth,  4  miles  wide  at  the  lower  end,  through  which  a  distinct  and  tolerably 
straight  channel  from  9  to  42  feet  deep,  and  about  10  miles  long,  leads  in  a  north- 
easterly direction  to  the  river  proper  above.  The  latter  may  be  said  to  begin  at  a 
point  opposite  the  junction  of  two  small  tributaries.  Broad  Creek  from  the  south  and 
St.  Peter's  Creek  from  the  north,  where,  after  a  gradual  contraction  of  the  moath, 
the  width  between  the  shores  is  about  three-quarters  of  a  mile.  The  deep  water  trum 
the  outside  extends  about  1^  miles  farther  up  to  a  point  opposit-e  Darby  Creek,  where 
the  ohaunel  is  iuteirupted  for  a  distance  of  nearly  3  miles  by  shallow  mud  fiats. 
These  flats  end  at  Sharp's  Point. 

At  Sharp's  Point,  by  a  sudden  advance  of  the  south  shore,  the  width  of  the  riTer 
is  reduced  from  1,370  feet  to  i'.V*  feet  within  a  distance  of  1,000  feet,  and  thencefor- 
ward remains  narrow  to  the  bridge  at  Princess  Anne,  a  section  about  7  miles  long. 
In  general,  the  course  of  the  river  in  devoid  of  any  v«ry  sharp  and  long  bends.  ThoM 
that  do  exist  apparently  do  not  impede  navigation  nor  retard  the  flow  of  the  tide  to 
any  great  degree.  The  configuration  of  the  bottom  is  with  the  exception  of  one  or 
two  points,  especially  at  the  confluenc(^  of  small  creeks,  not  very  variable  and  little 
distorted  by  violent  actions  of  currents. 

There  are  three  distinct  and  characteristic  sections  in  the  river  as  regards  width, 
depth,  and  capacity,  the  first  extending  from  the  outer  slope  of  the  mud  flats  at  Vufhj 
Creek  to  Sharp's  Point,  a  distance  of  about  10,000  feet;  the  second  from  Sharp'* 
Point  to  the  junction  of  King's  Creek;  ami  the  third  from  King's  Creek  to  the  bridge 
at  Princess  Anne,  both  of  the  same  length,  18,000  feet. 

The  average  depth  of  the  cross  sections  in  the  first  section  is  2.3  feet,  in  the  second 
6.5,  and  in  the  third  4  feet.  The  average  width  is  2,226,204,  and  98  feet,  and  the 
mean  cross-sections  at  low  water  5,264,  1,329,  and  397  square  feet  in  each  section  in 
the  order  in  which  they  are  named. 

The  average  of  the  maximum  depths  in  the  channel  over  the  mnd  flats,  which  is 
very  indistinct  and  difficult  to  trace,  is  only  4.2  feet.  The  second  section  is  the  deep- 
est, the  average  depth  in  the  channel  being  12.1  feet.  A  remarkably  deep  hole  was 
located  in  this  section  just  above  Sharp's  Point,  which  was  sounded  to  a  depth  of  115 
feet  and  no  bottom  found.  It  is  the  common  belief  of  the  fishermen  in  the  neighbor- 
hood that  this  hole  is  over  12.5  feet  deep.  The  diameter  across  the  top  is  reported  to 
be  not  over  30  feet. 

The  average  depth  in  the  channel  of  the  third  or  upper  section  is  6.8  feet,  the 
shoalest  portion  being  at  the  extreme  upper  end,  between  Dashiell's  Wharf  and  the 
bridge  above,  where  the  average  depth  is  2.6  feet. 

The  bottom  throughout  the  river  is  sticky,  bluish  mud  ;  in  only  a  few  of  the  deeper 
places  hard,  fine  sand  was  found.  Tidal  observations  were  ma<1e  from  August  9  to 
September  6  on  three  gauges,  located  at  Dashiell's  Wharf  at  Princess  Anne,  at  Mil- 
ligan's  Wharf,  t>^  miles  below,  and  at  Locust  Point  Wharf,  2  miles  farther  down. 

The  two  last-named  may  be  said  to  be  practically  located  near  the  upper  and  lower 
limits,  respectively,  of  the  mud-fiats.  These  observations  were  valuable  only  to  de- 
termine, rou|2^hly,  the  principal  phenomena  of  the  local  tides,  as  much  difficulty  was 
experienced  in  enforcing  a  proper  attendance  on  the  part  of  the  observers  to  ttfeir 
work,  especially  as  to  time.  It  is  to  be  regretted  that  the  fnnds  and  time  allotted  for 
the  survey  did  not  permit  the  erection  of  a  self-registering  tide-gauge  at  the  lowest 
point  of  the  river  as  a  standard  gauge,  nor  the  connection  between  the  different  gauges 
D^  a  line  of  levels.  For  the  lack  of  these  no  accurate  data  concerning  the  tide  can  be 
^iven.  The  deductions  that  follow,  however,  were  principally  determined  by  empir- 
ical rules  and  are  correct  for  all  practical  purposes  in  the  present  case. 

At  Locust  Point  the  mean  rise  nnd  fall  of  the  tide  is  2.^  feet.  The  average  dnim- 
tion  of  flood  is  five  hours  and  fifty- five  minutes,  the  average  duration  of  ebb  sixhoon 
and  thirty  minut^es,  high  water  stands  on  an  average  for  thirty-three  minutes,  and 
low  water  for  thirty-five  minutes.  The  mean  rise  and  fall  at*  Milligan's  Wharf  ii 
.11  2.60  feet,  the  average  duration  of  fiood  is  five  hours  fifty-one  and  a  hafl  minutes,  that 

'  ^  of  the  ebb  six  hours  and  thirty-thnc  and  a  haJf  minutes ;  the  average  time  of  high- 

water  stand  Is  t\\\Tly-v^T\^^  nuvwUen,  of  low-water  stand  thirty-two  minutes.  Compar- 
ing the  results  o\>ta\T\*^A  at  VvVw^i^w  K.wvi^  ^\\\v  x^v^^^  ^V^v«..  it  appears  that  the  tul*I 
wave  recei ves  but  YxtU©  cVx^kn^e  Vxi  '\Va  ^a«»?>.?»^  \>ax«w^XJttfe  v^.^^^  ^fcRXvcwx  ^C  the  river. 
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The  mean  rise  aodTall  at  this  gaaee  is  2.11  feet ;  the  average  daration  of  the  flood  is 
five  hours  and  forty 'eight  and  ahalf  minntes,  and  that  of  the  ebb  six  hours  and  thirty- 
six  and  a  half  minutes. 

The  decrease  In  the  rise  and  fall  of  about  one-half  of,  a  foot  is  entirely  due  to  th^ 
narrow  width  between  the  shi^res.  The  bed  in  the  river,  however,  offers  only  a  slight 
resistance,  for  the  duration  of  the  flood  at  Princess  Anne  is  only  three  minutes  fosa 
than  at  Milligan's,  and  the  duration  of  the  ebb  is  correspondingly  increased.  The 
high- water  stand  at  Princess  Anne  is  on  an  average  of  forty-seven  minutes'  duration, 
,.  indicating  bat  weak  or  no  current  in  the  upper  river  towards  the  last  stages  of 
the  flood,  and  the  average  duration  of  low-water  stand  is  thirty-seven  minutes.  The 
latter  period,  being  so  snort,  showH  al80  the  almost  total  absence  of  any  firesh  water 
inflow  from  the  headwaters  of  the  Mauokin,  whicfi  geherally  is  so  small  that  it  has  no 
appreciable  eflect  upon  the  tide  below.  The  influence  of  the  tide  is  felt  no  farther 
than  to  a  point  north  of  the  town,  about  three-quarters  of  a  mile  above  the  bridge, 
where  the  survey  commenced. 

It  remains  to  record  the  computed  and  observed  velocities  of  the  tidal  wave  through- 
out the  river.  As  stated  above,  the  tidal  observations  made  were  too  incomplete  to 
give  the  accurate  slope  of  the  water's  surface  at  different  stages  of  the  tide  and  to  de- 
duce from  that  any  reliable  data  as  to  the  velocity  of  the  flood  and  ebb  currrents.  The 
latter,  however,  are  functions  of  the  velocity  of  the  tidal  wave,  and  from  a  recital  of 
the  progrrBs  of  this  wave  a  relative  comparison  may  be  easily  inferred.  The  crest  of 
Che  tidal  wave,  or  high  water,  approaches  the  mouth  of  the  river  from  Tangier  Sound 
with  an  average  velocity  of  32  feet  per  second.  In  passing  over  the  shallow  mud  flats 
within  the  mouth  this  velocity  is  considerably  reduced  and  is  only  ^4  feet  per  second. 

After  entering  the  river  proper  at  Sharp's  Point  and  meeting  deeper  water  it  in- 
creases again  to  21  feet  and  remains  so  as  far  as  the  junction  of  King's  Creek.  Between 
the  mouth  of  King's  Creek  and  the  wharf  at  Princess  Anne  it  is  16  feet  per  second. 
'These  velocities  are  for  mean  depths  only  within  the  sections  named.  They  vary,  of 
course,  slightly,  when  the  depth  increases  or  decreases,  and  are  the  smallest  at  the 
head  of  the  river.  In  the  same  manner  the  average  velocities  of  the  foot  of  the  wave 
or  low  water  are  as  follows :  At  the  entrance  to  tlie  river  31  feet,  over  the  mud  flats 
11  feet,  within  the  middle  or  deeper  section  of  the  river  19  feet,  and  within  the  upper 
section  14  feet  per  second.  These  figures  indicate  that  the  progress  of  the  wave  is 
principally  retarded  at  the  mud  flats  and  at  an  increasing  ratio  towards  low  water. 

Under  favorable  conditions  there  would  practically  be  no  difiSculty  to  improve  this 
river  throughout  and  make  it  as  deep  at  the  upper  end  as  at  the  mouth.  Such  a  plan 
would  require  mainly  the  widening  and  occasional  straightening  of  the  upper  river 
and  the  contraction  of  the  widths  and  the  construction  of  a  channel  of  proportion- 
ate capacity  within  the  broad  and  shoaler  section  below.  But  this  would  be  a  costlv 
plan  for  a  river  whose  commerce  is  still  in  embryo ;  nor  is  it  likely  that  there  will 
ever  be  any  need  for  it.  The  channel  in  the  upper  section  Is  ample  for  the  present 
needs  of  navigation  and  requires  but  little  improvement.  The  mud  flats  in. the  lower 
section,  however,  are  a  serious  obstruction,  the  more  so  by  their  extent  and  the  pre- 
vailing shoal  water^  and  in  designing  a  project  for  their  improvement  the  fact  has 
been  steadily  keptiu  view  to  make  the  cost  as  small  as  the  conditions  surrounding  it 
would  warrant  without  sacrificing,  however,  any  of  the  elements  which  insure  per- 
manency. 

The  most  economical  plan  of  improvement  for  the  time  being  would  be  to  dredge  a 
channel  across  the  flats  of  such  a  depth  and  width  as  the  present  and  prospective  com- 
merce of  the  river  may  require,  and  to  trust  to  good  luck  and  to  the  paddle-wheels 
of  passing  steamers  to  keep  this  channel  open.  That  this  would  be  but  a  temporary 
measure  has  almost  invariably  been  proven  at  other  and  similar  improvements  where 
the  apparent  remedy  consisted  merely  in  the  removal  of  the  effects  of  unfavorable 
conditions,  and  not  in  the  removal  of  their  cause. 

^hese  flats  art3  the  result  of  accumulations  of  many  years  and  form  a  neutral  ground 
upon  which  the  Hnor  sediment  carried  in  by  the  fiood  tide  from  the  sound  and  brought 
down  from  the  upper  river  by  the  ebb  is  precipitated  at  the  slack  of  tide.  They  are 
steadily  growing  in  extent  and  continue  thus  to  be  a  growing  barrier  to  the  flow  of 
the  tide,  and  in  this  state  interchuigeably  aflect  the  whole  river  for  the  worse. 

There  are  two  ways  of  removing  this  obstruction:  flrst,  by  a  considerable  en- 
largement of  the  tidal  capacity  of  the  upper  river  by  increasing  the  width  between 
the  shores,  a  plan  which  can  not  be  entertained  ou  account  oi  its  great  cost,  and, 
second,  by  coutiacting  the  water-way  where  the  obstruction  exists  to  form  a  new 
channel,  the  latter  to  be  principally  made  by  dredging.  The  second  plan  has  been 
used  as  a  basis  for  the  project  of  improvement  herewitn  submitted,  and  embraces  all 
that  section  of  the  river  lying  between  Back  Creek  and  Sharp's  Point.  The  dimen- 
sions of  the  proposed  channel  have  been  determined  in  the  following  manner :  AH 
the  physical  characteristics  of  the  whole  river  were  plotted  in  reference  to  the  mean 
low- water  plane  upon  a  longitudinal  profile.  Assuming  that  the  mean  depths  in.  th& 
river  above  Sharp's  Point  are  sufficient  for  a  6-foot  low-w&\ATTiVi\\|>\iVyii^VEk<^^CcAXN2&s^ 
cross-sect JonaJ  area  of  the  river  at  Back  Creek,  the  extT«isi^\Q^«t  «ii^^l  >i2^Vk  ^sos:^^^  s 


N 


964    REPORT  OF  THE  CHIEF  OF  ENGINEEKS,  If.  S.  ARMT. 


is  a  raeaHuro  of  the  existing  tidal  capacity  below  the  flats,  the  Qorre  of  the  owaa 
depths  from  above  was  extended  at  the  same  rate  of  oarvatiire  from  Sharp's  Point 
to  Back  Creek  and  thus  the  required  mean  depths  over  the  flats  was  established.  The 
curves  of  mean  areas  having  been  left  undistnrbed,  the  required  width  for  the  proposed 
channel  could  be  readily  calculated.  The  lines  of  the  proposed  chanuel  are  shown  in 
red  on  the  accompanying  map.     (Sheet  No.  2.) 

The  amount  of  material  to  be  removed  in  this  channel  if  cost  was  of  no  eoosid- 
eration  is  1,613,926  cubic  yards.  A  large  proportion  of  this  quantity  can  be  removed, 
however,  with  the  assistance  of  the  scouring  action  of  the  tide  if  only  a  oentral  eat 
is  made,  leaving  the  sides  and  the  center  oi  the  cross-section  to  be  removed  by  the 
currents.  Assuming  that  the  cro8.s-sections  will  be  parabolic  in  form,  which  they 
generally  are,  and  limiting  the  depth  of  the  cut  to  the  proposed  mean  depth  at  each 
section  (the  required  mean  depth  at  Sharp's  Point  being  8.9  feet;  at  Back  Creek  13.3 
feet),  the  width  at  Sharp's  Point  will  be  150  feet,  and  at  Back  Creek  235  feet.  The 
amount  of  material  to  be  removed  by  dredging  in  this  cut  will  be  1,095,111  cubic 
yards,  leaving  about  500,000  cubic  yards  to  be  removed  by  the  currents.  The  removal 
of  the  amount  to  be  dredged  is,  from  an  engineering  stand-point,  absolutely  necessary 
to  make  the  improvement  permanent,  lo  afiford  a  temporary  relief  a  much  smaller 
channel  would  answer  the  requirements  of  navigation.  A  width  of  50  feet  and  a 
depth  of  6  feet  at  mean  low  water  would  be  sufficient  in  that  case,  and  the  amonntof 
material  to  be  dredged  would  be  77,000  cubic  yards. 

Such  a  channel  might  remain  open  for  several  years,  but  the  forces  at  work  would 
inevitably  tend  to  restore  the  former  condition.  The  estimate  for  a  temporary  chan- 
uel is  added  below.  It  is  necessary  that  the  new  channel  should  be  protected  and 
secured  in  a  measure,  especially  at  the  concave  sides,  though  it  is  possible  that  the 
character  of  the  material  of  which  the  bottom  consists  may  to  a  certain  extent  pre- 
vent any  bad  effects  upon  the  sides  of  the  cut  by  the  currents.  At  the  most  ex- 
posed points  a  line  of  brush  mattresses  about^  2  feet  in  thickness  should  be  laid 
parallel  to  and  along  the  edge*  of  the  channel  as  a  foundation  for  an  embankment, 
which  is  to  be  made  entirely  with  the  material  taken  out  of  the  cut.  These  training 
banks,  as  they  may  be  called,  should  not  be  carried  to  a  higher  level  than  that  of  low 
water,  and  should  be  connected  at  their  upper  ^nd  with  the  shore,  leavincr  the  por- 
tions of  the  river  on  each  side  of  the  chanuel  to  form  tidal  basins  for  the  benentof 
the  river  below.  The  lines  of  the  proposed  banks  are  indicated  on  the  map.  If  the 
channel  could  be  carried  to  completion  in  a  comparatively  short  period,  it  is' possible 
that  the  mere  formation  of  these  banks  without  mattre»«es  along  the  Hues  indicated 
would  snlUce  to  confine  the  currents  until  the  necessary  channel  depth  is  established. 

I  consider  the  opening  of  the  channel  and  the  construction  of  the  bank  along  its 
northern  edge  in  the  middle  portion  of  the  flats  from  Goos^  Creek  to  Locust  Point 
the  most  important  in  the  order  of  execution,  and  for  this  bank  only  an  estimate  for 
mattresses  is  included  in  the  project.  Much  may  b^  learned  after  the  work  (if  sane- 
tioned  by  Con<^re8s)  has  made  some  progress  and  an  opportunity  is  given  to  notice 
the  efl'ects  and  the  tendencies  of  the  currents  in  the  section  under  consideration. 
The  great  beneHt  that  would  accrue  to  the  whole  county  adjoining  the  Manokin 
River  by  the  removal  of  this  formidable  obstacle  to  navigation  has  been  fully  pointed 
out  in  the  report  of  the  preliminary  examination,  in  which  full  commercial  statistios 
are  given,  to  which  I  would  respectfully  refer. 

A  steamer  120  feet  long  was  placed  on  the  river  in  May  last,  to  carry  freight  and 
passengers  to  Deal's  Island  in  Chesapeake  Bay,  where  Connection  is  made  wiUi  the 
steamers  of  the  Maryland  Steamboat  Company  to  and  from  Baltimore.  This  steamer 
is  of  ten  delayed  at  the  Hats  until  the  tide  has  risen  sufficiently  to  pass  over.  It  is 
stated  that  the  amount  of  freight  carried  on  several  occasions  during  the  past  som- 
mer  exceeded  that  shipped  from  the  Wicomico  River  below  Salisbury,  Md.  Several  ' 
new  wharves  have  been  bail»j  recently;  one  by  the  county  at  Locust  Point  is  now 
being  constructed,  and  will  be  400  feet  long  and  is  to  be  connected  with  the  main- 
land by  a  new  road  across  the  marsh  about  a  mile  in  length. 

ESTIMATE. 

First  project :  For  a  permanent  channel  across  the  mud  flats  between  Sharp's 
Point  and  Locust  Point : 

(a)  Dredging  1,095,108  cubic  yards,  at  25  ceents |273,777 

(h)  Brush  mattresses  for  training.dike  from  Goose  Creek  down,  5,700 
linear  feet,  32  feet  wide  and  2  ^et  thick,  13,511  cubic  yards,  at  $1 ...       13, 511 

Total. 8W,«88 

Second  project :  Dredging  a  temporary  channel  50  feet  wide  and  6  feet  deep  at 
mean  low  water  between  the  same  points : 

77,000  cubic  yards,  at  20  cents 15, KW 

Very  re8X>ectfully,  your  obedient  servant, 

A.  Stierlk, 
General  Wm.  F.  Smitu,  United  Sl<vle%  Agcn^.  AMev%ta«t  Engine, 
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preliminary  examination  of  elk  river,  maryland. 

United  States  Engineer  Office, 

Wilmington,  Del,^  November  8,  1888. 

General:  In  compliance  with  the  reqnirements  of  section  14  of  the 
river  and  harbor  act  of  Angnst  11, 1888,  and  the  instructions  contained 
in  the  letter  from  the  office  of  the  Chief  of  Engineers  of  September  29, 
1888, 1  have  the  honor  to  sabmit  the  following  report  npon  the  prelimi- 
nary examination  of  Elk  Biver,  Maryland,  made  Hinder  my  direction  by 
Mr.  A.  Stierle,  assistant  engineer. 

For  the  reasons  and  facts  given  in  the  report  of  Mr.  Stierle,  a  copy 
of  which  is  herewith  inclosed,  I  consider  Elk  liiver  worthy  of  improve- 
ment, by  giving  additional  width  and  depth  to  the  channel,  and  I  rec- 
ommend a  survey  of  it.  It  is  more  than  probable  that  an  increased 
tidal  prism  would  give  greater  permanence  to  the  depth  of  the  channel 
near  the  head  of  navigation. 

A  rough  estimate  of  the  cost  of  the  desired  improvement  is  $20,000. 

The  least  amount  required  to  make  the  survey,  with  rei>ort  and  esti- 
mate of  cost  of  improvemeuty  is  $200. 

Yery  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 


Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EngineerSj  U.  8.  A, 


United  States  Agent 


report  of  mr.  a.  stierle,  assistant  engineer. 

United  States  Engineer  Office, 

fVilmingionf  DeL,  November  8,  1888. 

Sir  :  In  cornpliance  with  your  instrnctions,  I  liiLve  the  honor  to  submit  the  follow- 
iDg  report  upon  the  prelimiuary  examination  of  Elk  River,  Mary  laud. 

Elk  Kiver  is  oue  of  the  extreme  uorthern  tributaries  of  Chesapeake  Bay.  It  rises 
in  Chester  County,  Pa.,  and  has  a  total  length  of  about  '^  miles.  The  river  has  for 
its  tributaries,  Little  Elk  Creek  on  the  y/ent  side,  ai^d  on  the  east  side  Perch  Creek, 
Back  Creek  (which  is  theoutletoftheDelawareand  Chesapeake  Canal),  Bohemia  Kiver, 
Cabin  John's  Creek,  and  Pond  Creek,  besides  numerous  smaller  branches  which  drain 
the  adjacent  country.  The  head  of  navigation  is  now  at  the  town  of  Elktou,  IG  miles 
above  the  month  of  the  river.  During  the  Revolutionary  period,  until  about  1812,  it 
extended  farther  up  the  river  and  later  the  main  lauding  was  located  near  the  junc- 
tion of  Elk  and  Little  Elk  rivers,  a  short  distance  below  the  town. 

The  present  depth  of  water  appears  to  be  suihcient  for  all  practical  purposes  in  the 
navigable  portion  of  the  river  as  far  up  as  Cedar  Point,  about  3  miles  below  Elkton. 
A  bar  exists  at  that  point  with  a  reported  depth  of  only  6  feet  over  it  at  mean  low 
water,  f^om  that  point  to  the  bridge  at  Elkton  the  depth  gradually  diminiMhes,  it 
is  said,  to  only  4  feet  at  the  latter  pl'ice.  The  width  of  the  river  within  the  shoal 
section  is  between  130  and  350  feet,  and  the  average  rise  and' fall  of  the  tide  is  about 
2i  feet. 

The  navigation  interest  requires,  and  the  present  commerce  centering  at  Elkton 
demands,  a  clear  and  unobstructed  channel  8  feet  deep  at  mean  low  tide  to  the  wharves 
of  this  town. 

This  river  has  been  under  improvement  by  the  United  States  Government  at  stated 
periods  from  the  year  1873  to  1884,  inclusive,  when  the  original  project,  made  in  1873, 
for  its  improvement  was  completed.  This  project  embraced  the  dredging  of  a  chan- 
nel 6  feet  deep  at  mean  low  water  and  either  50  or  70  feet  wide  from  Cedar  Point  to 
the  bridge  at  Elkton,  and  also  in  the  Little  Elk  River,  as  high  as  Bennett's  Wharf, 
and  the  construction  of  about  3,300  feet  of  dike  within  the  same  section.  At  the  date 
of  the  completion  of  the  project  there  existed  a  channel  80  feet  wide  and  7  feet  deep 
at  mean  low  water  through  the  bar  at  Cedar  Point,  and  from  tben^i^  ^  \^^  n^^y^^^ 
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ftt,  Klkton  k  channel  70  fwl  w 

of  (lylie  linil  Iioimi  i!i 

in  LiUle  Klh  Biv«T  as  otii^ia^yiy  eotiMniultttml. 

The  BhoBlinx  of  the  chsnuelBlCmlu  Point  Aiiil  iiearti 
referred  to.  nhicb  baa  Uhea  plucc  iu  an  abort  *  time  afl«i 
pient  bave  cewied,  woold  iadicato  Chat  aome  otLor  plSiO  tl 
aary  to  plac«  the  ipaiDtenance  of  the  ohitniiet  upon  a  laor 
InK-itikes  may  be  of  better  aurvice  iit  the  forinei'  potut  i 
£lkti>u  Bridge  that  neutral  region  evid«utly  exial«  whiob 
partljr  under  tidal  and  parti;  iiuder  fruali-water  iuQuenc 
freah  waler  meet  and  the  nlankenad  nurreute  ni.ike  tha  li 
anmptiou  >a  to  ihe  laat-named  locality  ia  oorrcoi,  there 
aiiuusl  dredging.  Tbe  triula  od  the  upper  Hontioa  of  E 
1ar|[e  oxlcut  since  the  river  has  been  iiuproved,  an  ia  abov 
of  a  letter  recf  i»od  from  Mr.  W.  H.  Maokall,  vice-pronii 
Compony,  ufElktoo.  Md.: 

•■  Prior  to  the  Govcrnnient  work  on  the  Elk  River  there 
tbia  point,  though  there  was  a  little  buBiDesa  doing  from 
aiuce  that  time  our  buaioeas  boa  greatly  iuoreaited.  Mr.  S 
Record,  haa  built  a  large  pulp-mill  here  on  the  nrer  an 
north  of  the  town.  The  pai>er-mlllB  and  onr  worka  give  ' 
3t)U  men.  The  popalatioD  of  the  town  haa  iocresaed  from 
8,500. 

Wb  bftve  recaived  by  water  during  tbeoarrent  yeari 
tona  of  fertilizer  atook. 

We  have  ahipped  by  water  2,500  lona  of  ma  du  fact  u  ted  i 

The  number  of  veaaela  diacharged  at  tbe  pulp-ioJU  wb« 
27  waa  I'.ti,  of  from  40  to  100  toua  cuatom-honnD  register,  : 
oorda  of  popular  wood  each.  Their  contracts  for  wood  a 
corda  for  the  paat  seaaon,  and  they  uaa  between  7,000  am 
tiay  phoapbate  rock  in  Charleston.  S.  C.,^  and  have  U 


more',  wbfah  ia  , 
tion  wua  expended 
The  oifrictiltural 
nioue;  iJready  expended 


>oWn 


In  thla  aection  have  also  bee 
on  tbia  river,  na  the  wal«r  oa 
Duta  per  100  pnanda  to  3|  cnnta 
from  other  poiuta  in  the  cniintr; 
It  would  »ppaar  proper  to  prevaoC  any  dcteriorntitHi  u( 
after  it  haa  received  siioh  la  aliuiiilna.  A  aiirvey  of  the  ri 
ment  and  to  eiteud  about  one-half  of  a  ullu  above  the  i 
head  of  navigation,  to  iaulude  the  collectiou  of  data  on  f 
material  caoaing  ahualing,  and  tidal  «' 
be  about  $30U 

Very  teapectfully,  your  obedieul 


I 


StJRVET  OF  ELE   EtVEB,  MART 

United  States  Bng 

Wilmington,  i)e 

Gknebal  :  Id  compliauce  with  tlie  iiistructioi 

ter  of  June  18,  1889,  from  tli^  oUice  of  tLe  Chiel 

requirefueiita  of  the  river  and  harbor  act  of  Aug 

honor  tn  snbiiiit  tlie  following  report  npoii  the 

Maryland,  uuule  ituder  mj'  direction  ii>  October. 

TUe  orJKinnl  pniject  for  tbe'iinprovt^meut  of  tli 

ill  ltM4.    The  benelit  of  th«  iinprovomeut  hA»  i 

of  the  uhunne)  beeu  overcome  in  six  years.    A 

can  be  looked  for  in  snch  a  atreiiui,  except  utliM 

filling  iu  seetiiH  to  be  in  widtli  aliuo»t  eutiref   ^' 

project  the  wideiiiug  of  the  chuuuel  to  lUO  & 

atlUtUUI   low  WtttMV. 
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ThiswonM  require  the  removal  of  120,000  cubic  yards  of  material, 
which,  at  20  centw  per  cubic  yard,  would  be  $21,000. 
A  copy  of  the  report  of  the  assistiint  engineer  is  herewith  inclosed. 
A  tracinijj  of  the  map*  of  the  survey  is  sent  by  mail  to-day  in  a  sep* 
arate  package. 

Very  respectfully,  your  obedient  servant, 

Wm.  p.  Smith, 
^  United  States  Agent. 

Brig»  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  S.  A, 


report  of  mr.  a.  stierle,  assistant  enoinebb. 

United  States  Engineer  Office, 

fVilmingtorif  Del.,  January  21,  189(K 

General:  I  have  the  honor  to  aubmit  herewith  a  report  upon  the  surve^  of  Elk 
River,  Maryland,  and  a  project  for  the  improvement  of  the  same. 

Thin  river  has  been  under  improvement  at  various  times  ,by  the  General  Govern- 
ment,  between  the  years  1873  aud  1884.  The  total  amount  expended  was  |31,500.  In 
the  latter  year  the  original  project  wan  completed.  A  channel  existed  after  thecloae 
of  operations  80  feet  in  width  and  7  feet  deep  at  mean  low  water  across  the  bar  below 
the  mouth  of  Little  Elk  River,  and  from  that  poiut  to  the  bridge  at  Elkton,  a  dis- 
tance of  5,900  feet,  a  clianiiel  70  feet  wide  and  7  feet  deep  at  m<)an  low  water. 

The  survey  was  made  during  the  mouth  of  October,  1889,  aud  extended  from  op- 
posite the  club-house  below  Cedar  Poiut  to  the  new  iron  bridge  above  the  town  of 
Elkton.  This  bridge  is  8,'JOO  feet  above  the  lower  bridge,  where  all  the  surveys  and 
improvements  formerly  uiade  euded.  It*  was  thought  necesMary  to  extend  the  sur- 
vey thus  far  in  order  to  get  at  the  causes  of  the  conHtaut  tilling  in  below.  The  sur- 
vey shows  that  the  channel  dredged  in  1884  has  maintained  it«elf  very  well  below 
the  mouth  of  Little  Elk  River.  Above  it  has  narrowed  considerably,  being  in  some 
places  not  more  than  2r:  feet  wide;  the  trough  of  the  channel,  however,  indicates 
comparatively  little  shoaling.  Most  of  the  tilling- in  has  taken  place  just  below  the 
bridge  and  on  the  south  side  of  the  channel. 

Tidal  influence  is  felt  to  a  point  4,800  feet  above  this  bridge.  Above  that  the  river 
is  fresh,  discharging  at  times  c<msiderable  water,  and  has  aslope  of  1  in  210  feet  from 
the  miU-dam  just  above  the  upper  bridge  to  the  junction  with  the  mean  tidal  level 
below.  The  bed  is  very  sinuous  and  consists  mainly  of  large  stones,  coarse  gravel, 
and  sand.  The  finer  material  is  generally  swept  by  the  freshets  into  the  tidal  portion 
of  the  river  below.  These  freshets  are  soiuetinies  very  heavy  and  rise  suddenly  and 
with  great  velocity.  By  referring  to  the  pro6le  on  the  map  it  will  be  seen  that  the 
niateriail  brought  down  from  the  river  must  neces-sarily  settle  at  the  junction  of  the 
slopes  or  a  certain  distance  fai'ther  down. 

There  are  three  plans  by  which  the  filling-in,  from  this  cause,  of  the  harbor  and 
channel  below  can  be  avoided.  First,  by  building  cross-dams  at  different  suitable 
points  in  the  valley  above  to  reduce  the  slope  and  to  form  catch-basins  for  the  material 
carried  by  the  freshets:  second,  by  widening  and  de^^pening  the  river  immediately 
above  the  lower  bridge  to  increase  the  general  tidal  capacity;  and,  third,  by  re- 
dredging  the  present  channel  periodically.  The  first  is  a  costly  but  thoroughly 
effectual  plan.  The  second  plan  is  one  which  h.is  several  special  features  to  recom- 
mend it.  It  would  afford  additional  water-front  in  the  heart  of  the  town,  making  the 
shores  available  for  the  construction  of  wharves  and  industrial  buildings.  Besides 
that,  it  would  be  a  beginning  of  regulating  that  portion  of  the  river  flowing  around 
the  south  side  of  Elkton.  For  if  this  portion  was  wholly  or  only  partially  confined 
within  properly  regulated  shores,  instead  of  beinj;^  left  to  itself  as  at  present,  there 
can  be  no  doubt  that  the  material  brought  down  from  the  upper  river  would  be  car- 
ried much  farther  down  into  the  estuary  of  Elk  River  and  thenoe  farther  out  by  the 
tide. 

The  third  plan  is  the  one  heretofore  followed.  It  is  a  temporary  relief-plan,  per- 
formed at  stated  periods,  and,  though  requiring  small  amounts  for  its  execution,  it  is 
possible  that  if  the  commerce  of  Elkton  continues  to  increase  it  may  have  to  be  aban- 
doned ultimately  for  a  more  rational  one. 

Two  or^hree  heavy  freshets  occurring  in  quick  succession  may  at  any  moment  fill 
the  channel  to  sach  an  extent  as  to  destroy  entirely  its  nsefulness  for  the  larger  class 

•Omitted. 
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ut  thu  iipiier  Hiiil  nrtbew  halves  ;  tliiMiectinii  atllie  ^ 
uueil  to  rbe  sAiiie  depth  luid  tn  the  taU  widtb  betwoe 
KHtiiuale: 

Umlgliii;  1'20,IMMI  cubic  yarita  of  materia),  nl 
Very  res|>i^ctful]f ,  your  obedienl  Bervaut, 


rfilOLIMINARV  EXAMINATION  OF  ONAMCOI 

United  States  ] 

WilmingUm,  X 

G"ENEEAi.:  In  coioiiliance  witb  tlie  requireuie 
rivvr  uiiil  liiiibor  :K-t.  of  AngiiHt  11,  1888,  am 
tiiiti^il  in  Itir  Ii'lterofSeptemlit'p  29, 188a, from  t 
Eii;riiieerH,  I  have  ttiv  lionor  tn  Hubuiic  the  fol 
liielitniuarv  examinatiou  of  Oiiaixiock  Harbor, 
tuyilirf^i;tiiiDhvMr.A.StJerIe,aMr«i»taDtengiuepr, 
witli  full  JDformation,  is  tierewitli  iricloae*). 

AR-Ouaiiodclc  □  arbor,  or  more  properly  speaki 
bf«n  thd  aiiliject  of  former  anrveyn,  rei)ort«,  and 
vey  1»  re('.»iniiiBiidt><],  the  stream  being  deHnied  ^ 

Tliuetit.imat«il  coxtnf  the  improveiuetitof  theti 
ehoitlH  in  ih"  river  is  *15,0(Kl. 

The  leiist  ;itiioiiiit  re(|iiii-e(l  to  make  the  sanne 
ni^it*;  of  cost  of  improvement,  it*  $150. 

Vfiy  ri'Spoctfiilly,  your  obedient  servl 


Brig.  Gen.  Thomas  L.  Casbt, 

Chief  of  Engineert,  U.  S.  A. 


xvm 


ItEI>l>RT  OV   MR.    A.    ^TltCRI.K,    ASSISTAITr 

Ujjitko  8tath 
tniminfft. 

OK^nRAI,:  In  accordance  vith  yonr  inBtriictiona  1  ha, 
folliiwiii^  rB|iiirt  ii|>od  the  preliiuinnry  ezsmiDation  uf  Ot 

Tbc  InBtviveciiiiil  hnrUiir  act  provide*  for  an  ex^min 
Virginia.  An  tbuM<  is  noBtiuet  of  water  known  iiniler  lliat 
Kiver  near  tbu  tawii  of  Ouancoclc  can  hoidl;  be  cullcil  a 
ufsoveritl  laniting  pliuea.  the  esami nation  waa  uiade  to 
cook  River. 

Oaatpouck  Giver  is  » tributary  of  tbeCh«ia|ioake  BsfiJ 
AuiTooiao,  Eastern  .Shorn  of  VitijiiiiK.   lt«coniMia|[Mll'™ 
ill  Ibi'  rivur  IK  narrow  and  iiuuinw1iultnrtiious,wlUi«iM 
Wbftcf,  KUll  two  Uoli\i\uBi«nB  u\>aV!VkcU«l\a,  or      -'  ' 
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the  Middle  Ground.  The  channel  across  the  har  at  the  month  is  straight  and  leads 
in  a  west-northwesterly  direction  into  the  bay  at  the  junction  of  Pocomoke  SoHnd 
-with  the  latter.  The  depth  over  the  bar  is  stated  to  be  only  5  and  5^  feet  at  mean  low 
water  for  a  total  and  continuous  diMaoce  of  about  1,200  feet,  the  bottom  being  fine 
compact  sand.  The  inner  edge  of  this  bar  lies  and  the  channel  from  the  riyer  oloses  at 
a  point  nearly  three-fourths  of  a  mile  firom  the  shore.  Inside  the  river  are  aeveral 
narrow  and  shoal  points  with  a  depth  of  water  of  not  over  7  feet  at  mean  low  tide. 
The  width  between  the  banks  increases  from  about  IVH)  feet  near  Onanoook  wharves 
to  about  2,400  feet  at  the  month ;  these  banks  consist  of  light  fine  sand,  easily,  trans- 
ported by  rains  and  tide.  The  total  length  of  the  navigabk  part  of  the  river  te  about 
5  miles ;  the  rise  and  fall  of  the  tide  about  2  feet. 

The  main  obstrnction  to  the  present  navigation  is  said  to  be  at  the  bar.  This 
river  was  surveyed  in  1878  by  Capt.  Charles  B,  Phillips,  Corps  of  Engineers,  U.  S. 
Army,  and  a  project  submitted  and  approved  for  an  8-foot  channel,  300  feet  wide 
across  the  bar,  and  100  feet  wide  through  the  mud-flats  near  the  town  of  Onancock, 
at  an  estimated  cost  of  $10,000.  Two  appropriations  were  snbsequently  made  for  the 
improvement  of  the  river,  one  of  13,000  in  1679,  and  one  of  |5,000  in  1880.  Uqder 
the  first  a  channel  100  feet  wide  and  of  the  originally  proposed  depth,  8  feet,  was 
dredged  across  the  bar  at  the  mouth ;  about  12,000  cubic  yards  of  material  were  re- 
moved. The  second  and  last  appropriation  was  expended  in  making  a  channel  7 
feet  deep  and  100  feet  wide  near  and  above  Wise's  Point,  and  in  dredgine  near  the 
steam-boat  wharf  and  up  to  Mile's  saw-mill  wharf,  near  Onancock,  including  the 
construction  of  a  large  turning- basin,  all  to  a  depth  of  7  feet  at  mean  low  water. 
The  total  amount  excavated  was  20,297  cubic  yards. 

The  localities  dredged  within  the  river  have  maintained  their  depth  fairly  well« 
At  the  bar  the  dredge  channel  has  filled  up  again  and  is  only  about  50  feet  'wide  and 
from  5  to  5-i  feet  deep.  But  it  was  not  expected  that  this  channel  would  remain  open, 
as  Colonel  Craighill,  Corps  of  Engineers,  who  had  chai^^e  of  the  improvement,  in 
his  report  for  ISibO  says,  '^  If  it  does,  it  will  be  a  remarkable  case. " 

The  improvements  were  of  great  benefit  to  the  shipping  on  the  Onancock.  A  line 
of  steamers  has  since  been  established  and  maintained  with  Baltimore  which  makes 
semi -weekly  trips.  The  number  of  sailing  vessels  has  also  increased.  There  are  two 
lauding  places  on  the  ri  ver,^  one  at  Onancock,  and  the  other  at  Finnev's  Wharf.  The 
aggregate  amount  of  shipping  from  both  is  very  large,  consisting  mainly  of  potatoes 
the  staple  product  of  Accomac  County. 

Captain  Hopkins,  of  Onancock,  states  that  during  the  past  year  there  was  shipped 
from  the  river  about  100,000  bushels  of  swe^t  and  white  potatoes ;  fruit  and  berries 
to  the  value  of  $20,000,  and  vegetables  and  garden  truck  $25,000. 

The  imports  consisted  of  300  tons  of  guano  and  phosphates ;  2,000  tons  of  coal ; 
300,000  shingles;  100,000  feet  of  lumber,  cypress  and  cedar ;  200,000  bricks,  and  gen- 
eral merchandise  to  the  value  of  $300,000.  About  12  sailing  vessels,  with  an  average 
capacity  of  50  tons,  are  owned  by  parties  living  along  the  river, 
f  The  impending  closure  of  the  channel  across  the  bar  will  be  a  severe  blow  to  the 
commerce  of  the  river,  unless  some  remedy  is  applied  to  prevent  it. 

The  commercial  interests  involved  ask  for  a  channel  8  feet  deep  at  mean  low  water 
and  200  feet  wide  at  the  entrance.  No  desire  has  been  expressed,  so  far  as  known, 
for  improvements  within  the  river  proper,  although  they  are  needed.  It  is  estimated 
that  the  dredging  of  the  channel  acrois  the  bar  with  the  dimensions  indicated  would 
cost  about  $9,000. 

To  compare  the  present  conditions  of  the  river  with  those  elicited  by  previous  sur- 
veys and  to  suggest,  if  possible,  some  other  means  for  maintaining  a  free  and  unob- 
structed entrance,  a  survey  of  the  whole  river,  to  include  a  series  of  current  observa- 
tions at  the  mouth,  is  recommended. 

It  is  estimated  that  the  cost  of  such  a  survey  would  not  exceed  $450. 
Very  respectfully,  your  obedient  servant, 

''  A.  Stikrlb, 

AsaUtant  Engineer, 

Greneral  Wm.  F.  Smith, 

United  StaUa  Agent, 


survey  op  onancock  habbob,  vibghnia.       -^ 

United  States  Bngineeb^s  Oppiob, 

Wilmington^  Dehy  December  24,  1889. 

Oenebal  :  •In  compliance  with  the  instructions  contained  in  the  let- 
ter of  April  6, 1889,  from  the  office  of  the  Chief  of  Engineers,  and  the 
requiretueuts  of  the  river  and  act  of  August  11, 1888, 1  have  the  honor 
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to  Mubmit,  the  fotlovring  n'i>ort  u|iuii  Die  siirr 
Virgiuia,  mude  tinder  tuy  direutiuri  duniig  Oct 

Tliu  survey  seema  toeliow  that  thiiuiilj'  way 
across  the  bar  is  by  dredKi^Si  done  as  aiXvu  w 

The  estimate  for  the  amount  needed  at  II 
02^555  cnbic  yxrds  of  matj?riji1,  which,  i^t  2 
amouutti  iAi  $12,511. 

A  copy  of  the  rejxirt  of  the  iissiHtant  enginec 

A  tracing*  of  the  map  of  the  survey  is  senCbj 
package. 

Very  respectfully,  your  obedient  aervan 


Brig.  Oeti.  TbohAs  L.  Oasbt, 

Ohief  of  Engiaeers,  U.  8.  A. 


\ 


Unitkd  Bt* 

tjis  :  I  hftve  the  Lunar  to  anlmiit  borewilh  a  T«]>arl 
River,  Vii'^iuia,  nuil  a  projeet  for  llie  iiniiTiiTiiiiieat  oft 

The  sarvey  was  made  dnriiit;  the  niontlJ  of  October  I 
au  eiaminutiou  of  the  obstriictloua  eilatinK  >'  llio  ■ 
iioii  II dings,  comiuoiioiiig  at  tlie  heat!  of  tlio  rTver,  at  O 
tile  leuctb  of  lli«  river  aa  flM'  an  tbe  moiilli,  to  uscertalr 

fienoially  anil  lu  pnnlciilar  tUat  portluii  dred^il  nine  y 
ittle  vbuuKH  ill  the  cbatinal  Biiioe  that  timi>,  oxci!|it  at  a 
at  OuanooDK,  where  n  alight  enoranvbmtmt  from  tho  uo 
(iQoiiig  ila  former  width  oonaidenlily.  Wllh  tbo  exoo|i 
farther  duwD,  that  iniglit  be  improved  bv  witlenlui;  tin 
oUanael,  the  uavigatiou  of  the  uhunuel  turuiigltctut  tb« ) 

The  shore-line  at  the  month  wilh  carefully  tlDtenuiuK 
iogB  were  taken  from  the  ahuiv  lu  deep  water  in  thti  1 
three- quartera  uf  a  mile  above  to  about  onv-hltlf  uf  a  mi 
tug  of  tbia  iwrtiuD  of  tbe  survey  ia  herewith  Hubuiitt 
<l(«4]Ke<l  acroaa  tbe  bar  in  It^  to  a  depth  of  r*  fe«t  at 
iu  vtidtb,  hsH  Slletl  np  again,  aa  was  preiliulpil  at  tli0  ti 
the  tior  is  51  feet  at  ineiLD  Inn  tide,  nearly  the  aamo  dej 
iDipruvemeiitH  eoiuiueucad.  The  wiilth  uf  ohaiiuel  ov«i 
de^th  is  about  150  fust.  The  distauue  fruiu  tbe  nearest 
4,400  feet. 

About  1,I^HJ  feet  fWirei  tbti  abor^,  and  lHif»rf>  srririnft  i 
bar,  vessels  gulD)^;  out  of  tbn  river  «x  per ieu<:u  gnwt  di 
very  narroiv  jiortion  uf  tbe  channel  at  a  l>t)iut  c  "  ' 
depth  in  the  channel  Is  tj  feet  anil  sntBcient  for  n. 
re<liioed,  bning  only  40  feet,  that  even  si  ._ 
This  portion  oi  the  channel  was  from  l^toQOO  foal 
depth  of  10  Icet  at  mean  low  water.  ^ 

The  question  of  maintaining  an  opeii  channel  irf  Hi* 
the  bar  by  artificial  strnotures  Uononot  «f  coat  alone; 
ditioua  are  ancb  that  it  appears  doubtf^il  if  anoh  works 
would  meet  the  expectations.  It  would  be  a  vory  diOli 
a  v«r;  wwtly  one,  tbe  i»:ecntian  of  which  Is  not  JnalJOo 
Involveil. 

Periodioal  dredgiu);  is  evidently  tbe  iKBat  expensive  « 
and,  judging  ftom  past  experiences,  if  tbe  oburnel  altoti 

one  time,  the  iucreaae  in  cross-aeutlun  uf  ohaunel 

of  the  onirenta  at  that  point  and  a  proper  deptii 

It  ia  proposeiil  tu  the  pntject  berewitu  to  make. 
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feet  wide,  that  at  the  inner  bar  or  Mixidle  Ground  200  feet  in  width,  both  to  be 
dredged  to  a  depth  of  8  feet  at  mean  low  water.  The  latter  section  is  projected  south 
of  the  Middle  Ground,  instead  of  followin)^  the  present  narrow  channel  north  of  it,  as 
the  latter  evidently  is  being  rapidly  closed  by  th^  littoral  drift  coming  down  the 
north  shore. 

It  is  desirable  that  if  any  appropriation  is  made  by  Congress  to  continue  the  im- 
provement of  this  river  it  should  be  made  sufficiently  latge  to  carry  the  improvementa 
herein  indicated  to  completion  at  one  time. 

For  iuforuiation  in  reference  to  the  commerce  of  the  river,  I  would  respectfully  re- 
fer to  the  statistics  given  in  the  preliminary  report. 

BSTIMATB. 

I>redging  a  channel  300  feet  wide  and  8  feet  deep  at  the  outer  l^ar.  .cubic  yards. .  40, 000 
Dredging  a  channel  200  feet  wide  and  8  feet  deep  at  the  inner  bar ....  do ... .    22«  555 

Total : 62,555 

62,555  cubic  yards,  at  20  cents fl2,511 

Very  respectfully,  your  obedient  servant, 

A.  Stierle, 
A99Mtani  Engineer. 
Qenerfd  Wm.  F.  Smith, 

United  States  Agent. 


H  23. 

* 

preliminary  examination  of  harbor  of  cape  charles  city  and 

approaches  by  cheuton  inlet,  virginia. 

United  States  Engineer  Oppiob, 

Wilmingtony  Bel,  October  24, 1888. 

General:  In  compliance  with  the  requirements  of  section  14  of  the 
river  and  harbor  act  of  August  11, 1888,  and  the  instructions  contained 
in  the  letter  from  the  office  of  the  Chief  of  Engineers  of  September  29, 
1888, 1  have  the  honor  to  submit  the  following  report  upon  the  prelimi- 
nary examination  of  the  harbor  of  Cape  Charles  City  and  approaches 
by  Cbeuton  Inlet,  made  under  my  direction  by  Mr.  A.  Stierle,  assistant 
engineer. 

How  far  the  entrance  to  a  harbor  which  is  entirely  the  work  of  private 
enterprise  and  admission  to  which  is  refused  to  general  commerce  is 
"  worthy  of  improvement  ^  would  seem  to  be  a  new  question.  In  a 
somewhat  similar  case  in  the  State  of  Delaware  an  appropriation  was 
not  expended  until  all  claim  to  levy  tolls  was  abandoned.  Under  the 
only  precedent  of  which  I  have  knowledge,  therefore,  the  improvement 
is  not  recommended  until  the  harbor  is  made  free  to  all  shipping  which 
can  and  may  desire  to  enter  it. 

A  copy  of  the  report  of  the  assistant  engineer  with  detailed  informa- 
tion  is  herewith  inclosed. 

The  cost  of  the  desired  improvement,  which  consists  in  the  removal, 
by  dredging,  of  a  portion  of  the  eastern  bank  of  the  channel  near  the 
entrance  to  the  harbor,  would  be  about  (25,000. 
V6ry  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief,  of  EtigineerH^  V.  8.  A. 


Ciipe  Charles  City  is  sitaated  in  Northampton  County,  Va.,  on  the  CbesapM 
Bay,  and  near  the  extreme  promontory  formed  by  the  eastern  shore  of  VirgiDia, « 
is  about  12  miles  north  of  Cape  Charles  Light  It  is  a  town  of  quite  recent  one 
having  been  founded  about  bul  years  ago  by  the  New  York,  Philadelphia  and  Notr 
Bailroad  Company,  and  has  at  present  about  800  inhabitants.  The  company,  whi 
was  then  extending  its  tracks  down  the  peninsula,  selected  this  point  as  a  teonii 
from  which  the  transfer  of  its  freight  and  passengers  by  water  could  be  made  to  N 
folk,  Va.,  upon  the  opposite  shore  of  the  bay.  The  place  then  had  no  parucularn 
ural  advantages  for  tne  construction  of  a  large  harbor. 

About  one-quarter  of  a  mile  distant  and  parallel  with  the  beach  lay  the  chao] 
It  ading  towara  Cherrystone  Inlet,  3  milns  to  the  north  of  it.  The  12-foot  curve 
this  channel  closed  not  far  above  this  point,  but  it  appeared  again  here  and  tb 
farther  up.  This  12^ foot  curve  evidently  formed  the  basis  from  which  the  raibi 
company  started  the  extensive  improvements  which  were  subsequently  made. 

A  straight  cut  between  10  and  12  feet  deep,  200  feet  wide,  and  1,500  feet  loog  i 
made  Trom  the  12-foot  depth  in  the  channel  at  right  angles  to  and  continued  throi 
the  beach.  A  fresh-water  pond  close  behind  the  beach  was  the  objective  poiot 
the  cut  made  from  the  outside.  The  greater  portion  of  this  pond  was  then  orcdj 
out  and  deepened  to  11  feet,  below  low  water  of  the  bay,  and  thus  an  artificial  bar 
was  made  of  rectangular  shape  and  with  an  area  of  about  11  acres.  Millions  of  eo 
yards  of  material  were  removed  to  make  these  improvements.  The  necessary  ae< 
sories  to  a  harbor  of  such  magnitude,  such  as  bulkheads,  wharves,  freifcht,  and  p 
seuffer  depots,  offices,  landing  slips,  etc.,  were  subsequently  constructed  by  thes 
road  company. 

It  appears  that  on  account  of  the  rather  narrow  width  (500  feet)  of  the  channel 
posite  to  the  entiance  of  the  harbor  the  barges  and  lar^  floats  of  the  railroad  compi 
are  often  driven  upon  the  eastern  bank  of  the  channel  in  trying  to  make  harbor  dor 
strong  westerly  and  northwesterly  winds.  The  approaches  to  the  entrance  need  roo; 
ing  on  on  the  shore  side  of  the  channel,  the  change  in  direction  of  the  latter  be 
too  sudden  for  the  limited  space  in  which  to  go  about.  This  seems  to  be  the  only 
provement  desired  by  tbe  railroad  company.  There  is,  however,  a  strong  intei 
tmong  the  inhabitants  of  the  city  in  the  erection  of  a  public  landing  pier  and  ao 
aension  of  the  outer  channel  thereto.  Such  an  addition  to  the  existing  shipping  lac 
ties  would  greatly  stimulate  16cal  commerce. 

At  prevent  no  vessels  are  allowed  to  enter  the  harbor  with  the  exeeption  of  tfa 
carrying  freight  intended  for  shipment  by  rail. 


STATISTICS. 


StnUfiHent  thawing  number  of  tug  and  barge  tripe  to  and  from  Cape  Ckarlee  JTorior,  m 
ber  of  care  traneported  by  eaid  bargee^  and  amount  affreight  in  the  oart  traneportei 
the  bargee. 
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Statement  ikowing  number  of  trips  by  steamer 9  Cape  Charles  and  Old  Paint  Cemfart  imd 

amtmnt  of  freight  and  passengers  traneperted  by  ikem. 


Tears. 


Tripsto 


Freight 


PuMn- 
gere. 


Virsi  six  month*,  1886 . . 
Ceoond  six  montha,  19M 
Firefe  six  montha,  1887  . . 
Second  aix  pionthe,  1887 
First  six  months,  1888  . . 

•      Total 


660 
428 


487 


T&ni, 

6,088 

9,088 

8,816 

12,800 


17.060 
14,728 
16.588 
15,386 
16,757 


2,541 


40,462 


80.364 


Statement  showing  ntunber  of  saiUng  vessele  and  numiber  of  packages  brought  by  same  into 

Cape  Charles  Harbor, 


First  six  months.  1886. . . 
Beoood  six  month,  1886. . 
First  six  months,  1887. . . 
Second  six  months,  1887. 
Flrs6  six  months,  1888. . . 


Paoksget. 


ToUl.v 


10,676 

167 

88,677 

835 

28^538 

160 

88,976 

256 

84,766 

230 

156,688 


1,046 


The  removal  bv  dredging  of  a  portion  of  the  eaotem  bank  of  the  channel  near  the 
entrance  to  the  harbor  is  ronghfy  estimated  to  cost  about  $25,000.  If  the  wants  of 
the  citizens  are  taken  into  consideration,  and  a  channel  100  feet  wide  is  dredged  ftfxm 
the  onter  channel  to  low- water  mark  at  the  foot  of  Mason  street,  the  cost  will  be  in- 
creased by  f2,e00. 

Very  respectfully,  year  obedient  servant, 

A.  Stikbije, 
Gen.  Wm.  F.  Smith,  Asdstant  Engineer. 

United  States  Agent. 


supplementaby  bepobt. 

United  States  Engineeb  Offioe, 
*     Wilmingtonj  Del.^  February  11,  1889. 

Genebal  :  In  compliaDce  with  the  first  indorsement,  dated  January 
17,  1889,  on  a  letter  to  the  Chief  of  Engineers  from  the  Bon.  T.  H. 
Bayley  Browne,  of  January  14, 1889,  in  relation  to  report  of  the  exam- 
ination of  the  harbor  of  C.'ipe  Charles  City  and  approaches,  sabtnitted 
by  me  October  24, 1888, 1  have  the  honor  to  state  that  the  assistant 
engineer  was  directed  to  again  visit  the  locality  and  make  a  further 
examination  and  obtain  additional  information.  I  herewith  inclose  a 
copy  of  his  repoA;,  which  appears  to  cover  the  intent  of  the  require- 
ments of  the  act  of  August  11, 1888. 

It  would  appear  that  the  harbor  is  open  for  vessels  in  bad  weather 
or  to  land  cargoes.  I  therefore  recommend  a  survey  of  the  harbor  and 
approaches. 

The  least  amount  required  to  make  the  survey  with  report  and  esti- 
mate of  cost  of  improvement  is  $1,500.  The  approximate  estimate  of 
the  assistant  engineer  for  the  cost  of  the  desired  improvement  is 
(155,100. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent. 

BriR.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A, 
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rbport  of  mr.  a.  8tierlb,  iissistant  enoikssr. 

United  States  Enoinkkr  Office, 

Wilmington,  DeL,  F^nuay  <S  18». 

Sir:  In  compliance  with  your  orders  to  proceed  to  Cnpe  Charles,  Va.,  to  obtain 
additional  information  in  regard  to*  certain  obstructions  said  to  esint  in  the  bariKv 
of  Cape  Charles  and  approaches  thereto  which  were  not  reported  upon  in  the  report 
upon  the  ppeliminary  examination  submitted  October  24,  18^,  and  to  which  the 
Hon.  Thomas  H.  Bayley  Browne  has  called  the  attention  of  the  Chief  of  Enginfen, 
U.  S.  Army,  in  a  letter  dated  Washington,  D.  C,  January  14,  1889,  I  have  the  honor 
to  make  the  following  report : 

At  the  time  of  my  first  yisit  to  Cape  Charles  there  was  no  one  present  higher  io 
authority  than  •  subordinate  officer  of  the  railroad  company,  who  gave  me  all  the 
desired  information  to  the  best  of  his  knowledge,  I  believe.  This  time  I  had  the 
pleasure  of  meeting  Mr.  H.  W.  Dunne,  the  sfiperintendent  of  the  New  York,  Pbil»- 
delphia  and  Norfolk  Railroad,  whose  a^tstance  enabled  me  to  arrive  at  an  iotelligent 
comprehension  of  the  desired  improvements. 

According  to  a  copy  of  memoranda  which  Mr.  Dunne  handed  to  me  the  obstmctioos 
and  improvements  embrace — 

First.  The  bar  of  Cherrystone  Inlet. 

Second.  The  approaches  to  the  harbor  of  the  channel  to  the  ^lip,  widening  the 
channel  at  the  mouth  of  the  slip  on  the  northwest. 

Third.  Cutting  off  the  back  of  the  channel  on  the  southeast  side  at  the  month  of 
the  slip. 

Fourth.  The  erection  of  permanent  works  to  make  the  entrance  to  the  harbor;  and 

Fifth.  The*improvement«  to  the  harbor  itself.  * 

Cherrystone  Inlet  is  a  channel  about  8  miles  long  from  its  }iead  at  Cherrvfitooe 
Wharf  to  its  junction  with  the  North  Channel  of  the  entrance  of  Chesapeake  Est. 
Its  course  is  nearly  due  south,  and  runs  at  a  distance  of  from  one- third  to  two-thirds 
of  a  mile  parallel  with  the  shore.  The  average  depth  thronghont  its  length  and  fol- 
lowing the  deepest  portions  of  the  channel  is  about  18  feet.  Aboat  4^  miles  above 
the  Jnnctlon  with  the  main  channel  of  the  bay  the  entrance  to  Cape  Charles  Harbor 
opens  into  the  inlet  from  the  east.  Up  t<»  this  pointthe  average  depth  of  the  inlet  i« 
22  feet,  the  average  width  between  the  12-foot  curves  about  3,400  feet.  Above  the 
entrance  to  Cape  Charles  Harbor  the  average  depth  in  the  inlet  decreases  to  15  feet, 
the  average  width  between  the  12-foot  curves  to  200  feet. 

The  inlet  is  bordered  on  the  east  side  by  the  main  shore,  on  the  west  by  asboal 
jutting  out  from  and  connected  with  the  main^nd  north  of  Cherrystone  Wharf.  Tlie 
lower  point  of  this  shoal  is  called  Old  Plantation  Flats.  The  least  depth  of  water 
over  this  shoal  is  2  feet,  the  maximum  depth  nearly  16  feet.  At  the  point  where  this 
greatest  depth  prevails,  just  north  of  the  Old  Plantation  Flats,  the  large  boat^tnd 
barges  of  the  railroad  company  cross  the  shoal  on  their  regular  trips  to  and  from  Nor- 
folk on  the  other  side  of  t  ne  bay.  This  more  direclr  course  is  taken  in  preference  to 
entering  the  inlet  at  the  lower  end,  on  account  of  the  shorter  distance  and  to  avoid  the 
dangers  of  grounding  when  strong  westerly  winds  are  blowing  and  tides  are  low.  In 
crossing  the  shoal  the  steamers  often  toucn  bottom,  and  it  is  desired  that  a  ohaooel 
should  be  dredged  at  this  point  about  100  feet  wide  and  fully  16  feet  deep  at  mean  low 
water.  It  is  doubtful  whether  such  a  out,  which  would  to  a  certain  degree  cross  the 
prevailing  currents  diagonally,  would  remain  open  without  the  aid  of  the  deflecting 
jetties  or  revetment-walls  thrown  out  from  the  main  shore,  particularly  since  the 
average  depth  of  cutting  to  the  required  depth  will  not  be  very  great. 

A  further  obstruction  to  the  safe  navigation  of  the  approaches  to  Cape  Charlei 
H.arbor  is  said  to  exist  near  the  black  buoy  south  of  Cherrystone  Hght-honse.  The 
channel  here  is  so  narrow  that  vessels  experience  great  difficulty  in  passing  through 
it  safely  during  unfavorable  weather.  It  is  desired  that  one  of  the  projecting  pointe 
on  the  west  bank  be  cnt  off  about  200  feet  to  a  depth  of  16  feet. 

The  ''  cutting  off  the  back  of  the  channel  on  the  souiheast  side  at  the  month  of  the 
slip,"  one  of  the  desired  improvements  enumorat'Od  abovii,  has  been  described  fully  in 
the  report  previously  submitted.  In  addition  to  this,  it  is  desired  that  the  channel 
on  the  northeast  side  at  the  mouth  of  the  slip  should  be  widened  in  a  similar  manner, 
to  faciliate  navigation  at  that  point. 

Another  of  the  improvements  called  for  is  the  erection  of  permanent  works  indoe- 
ing  the  entrance  to  the  harbor.  This  was  attempted,  in  a  manner,  at  the  time  ths 
harbor  was  constructed,  by  two  rows  of  bulkheads  and  closely-driven  piles,  abont  200 
feet  apart,  and  jjrojecting  from  the  shore  for  a  distance  of  1,500  feet,  slightly  cnrving 
to  the  southward  at  the  outer  end.  A  large  number  of  these  piles  have  been  broken 
ofl*  at  various  times  by  vessels  running  into  them  in  entering.  Barring  the  frailty  of 
such  a  structure,  YiorVft  ol  WwjA,  <i\\«>.x%iQ,lftr,  unless  constructed  of  creosotM  roaterialt 
mast  eventually  succwmXi  \ft  \Xi«>  tvi«k^%^-  q1  >i>Qkft  \«t^^,  TVvAte  is  nndonbtedly  a  ne- 
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oessity  for  the  erection  of  pennanent  works  to  facilitate  the  entering  of  Teasels,  as 
well  as  to  allow  a  more  econotnical  maintenance  of  the  required  depth  hy  dredging, 
which  will  always  be  necessary,  as  there  is  no  back  or  ebb  current  of  any  duration  or 
strength  to  prevent  shoaling.  These  incloeures  would  constitute  the  entrance,  a  mere 
slip  extending  from  deep  water  in  the  channel  to  the  harbor,  which  itself  is  only  a 
tidal  basin.  The  cheapest  and  more  durable  constrnction  for  this  purpose  would  be 
pierrea  perdues  jetties  on  either  side,  extending  to^dcep  water,  supplemented,  perhaps, 
by  a  detached  short  break  water  upon  Cherrystone  Shoal,  on  the  west  side  of  the  inlet, 
and  opposite  to  the  entrance  of  the  harbor.  It  is  probable  that  the  direction  of  the 
whole  entrance,  or  at  least  the  outer  end  of  it,  can  be  changed  to  more  advantage. 

The  improvements  refetxcd  to  In  the  memoranda  is  desired  ''to  the  harbor  itself 
are  supposed  to  comprise  mainly  an  increase  iu  the  present  depth.  The  harbor  was 
originally  dredged  to  a  deptlrof  about  12  feet  at  mean  low  water;  since  then  it  has 
shoaled  affain,  to  what  extent  could  not  be  accurately  ascertained ;  it  was  estimated, 
however,  by  one  person  at  the  rate  of  about  6  inches  a  year.  The  bottom  consists 
of  soft  mad  mixea  with  flue  sand.    The  depth  needed  is  14  feet. 

A  proper  treatment  of  the  obstructions  and  improvements  above  enumerated  re- 
quires considerable  study,  and  the  estimates  given  herewith  may  be  considerably 
modified  afler  a  survey  of  the  locality  has  been  made  and  accurate-data  are  obtained, 
particularly  as  to  currents  and  the  tendency  to  shoal. 

The  cost  of  the  improvements  desired  is  roughly  estimated  as  follows : 

1.  Permanent  works  of  construction,  32,000  cubic  yards  of  stone  in  place, 

$3  per  yard $96,000 

2.  Dredging  180,000  cubic  yardS|  25  cents  per  cubic  yard 45,000 

"— ^^*^— •— 

141,000 
Add  10  per  cent,  for  contingencies 14,100 

Total 155,100 

Upon  further  inquiry  I  have  been  informed  by  reliable  parties  that  notwithstand- 
ing the  fact  that  the  railroad  company  owns  and  exercises  control  over  the  harbor, 
they  in  no  case  refuse  admittance  to  any  vessel  that  may  seek  shelter  in  stress  of 
weather,  or  that  has  the  intention  of  communicating  with  the  shore,  or  to  anchor 
whilst  waiting  for  orders.    Since  its  exi&tence  the  harbor  has  been  much  used  by  tug- 
boats and  the  smaller  class  of  sailing  vessels  trading  up  and  down  the  bay,  and  has  - 
in  this  respect  become  well  known  as  a  harbor  of  reniKe.    If  any  freight  is  landed 
not  consi^ed  to  the  railroad  company,  which  I  am  told  is  often  the  case,  a  small 
wharfage  is  charged;  a  right  which  the  company  obviously  claims  to  possess. 
If  a  survey  is  recommended,  I  estimate  its  cost  to  bdabout  |l,500. 
Very  respectfully,  your  obedient  servant, 

A.  Stieria, 
AsaUiant  Engineer. 
General  W.  F.  Smith, 

United  Statee  Agent, 


subvey  of  habbob  of  cape  chables  city  and  appboaohes  by 

cheuton  inlet,  vibginia. 

United  States  Engineeb  Office, 

Wilmingtonj  Del,^  November  21,  1889. 

Gbnebal  :  In  compliance  with  the  instructions  contained  in  the  let- 
ter of  July  1, 1889,  from  the  office  of  the  Chief  of  Engineers,  1  have  the 
honor  to  transmit  herewith  a  copy  of  the  report  of  the  survey  of  the 
harbor  of  Cape  Charles  City  and  approaches  by  Cheuton  Inlet,  Vir- 
ginia, made  under  my  direction  by  Mr.  A.  Stierle,  assistant  engineer, 
with  estimates  for  an  improvement  based  upon  the  supposed  needs  of 
commerce  passing  in  and  out  of  the  harbor. 

•     The  survey  was  provided  for  in  the  river  and  harbor  act  of  August 
11,  1888. 

Mr.  Stierle'a  report  is  exhaustive  and  seems  to  leave  no  room  for  fur- 
ther discussion.  The  estimates  are  indorsed  as  proper  under  the  proj- 
ect submitted,  which  appears  to  be  the  simplest  one  possvbl^^ 
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A  tracing  *  of  a  map  of  the  survey  is  transmitted  by  mail  in  a  sepi^ 
rate  package. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 
United  Stages  Ageni, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  8.  A. 


report  of  mr.  a.  8tierlb,  as8istant|£n6ikker. 

Dnitep  States  Engineer  Office, 
ffilmingUm,  Del.,  November  19,  t889. 

Qeneral:  I  b»ve  the  honor  to  snhmit  the  following  report  apon  the  survey  of  the 
harbor  at  Cape  Charles,  Virginia,  and  approaches  thereto  by  "Cheaton  Inlet,"  mAde 
onder  yonr  direction,  and  the  following  project  for  its  improvement. 

The  survey  was  made  during  the  month  of  September,  1889.  The  prevaleooeof 
very  stormy  weather  somewhat  delayed,  the  progress  of  the  work,  but  afforded  a  good 
opportunity  to  observe  the  effects  of  winds  and  waves  on  this  paj^  of  the  coast. 

Cape  Charles  Harbor  is  an  artificial  one,  and  of  quite  recent  date.  It  forms  (be 
peninsula  terminus  of  the  New  York,  Philadelphia  and  Norfolk  Railroad,  having  ben 
oompleted  simultaneously  with  the  mad,  and  is  situated  iu  Northampton  County,  on 
the  Chesapeake  Bay,  about  12  miles  north  of  Cape  Charles,  the  soathemmost  point 
of  the  peumsula  formed  by  the  State  of  Delaware  and  the  Eastern  Shores  of  MaryUod 
and  Virginia. 

.The  harbor  is  accessible  for  vessels  of  deep  draught  only  from  a  southerly  directioo 
by  way  of  Cherrystone  Inlet,  which  throughout  runs  nearly  parallel  with  the  shoro 
and  opens  about  4^  miles  below  into  the  main  channel  of  Chesapeake  Bay.  The  eotire 
western  limit  of  Cherrystone  Inlet  is  flanked  (2y  an  extensive  and  very  flat  shoal 
more  than  a  mile  in  width.  About  2  miles  south  of  the  harbor  is  a  depression  acron 
this  shoal.  All  vessels  drawing  less  than  14  feet  of  water  can  sail  across  here  at  aoy 
stage  of  the  tide.  This  course  is  taken  by  all  the  boats  of  the  railroad  company  on 
their  voyage  to  and  from  Norfolk  on  the  other  side  of  the  bay. 

The  survey  extended  from  Old  Plantation  Light,  south  of  this  channel,  across  tiie 
bar,  to  Westcott's  Point,  a  projection  of  the  main  laud  north  of  Cherrystone  Creek, 
and  as  near  as  was  practicable  to  the  outer  edge  of  Cherrystone  Bar. 

In  sailing  on  a  northeast  course  from  the  bay,  a  vessel  approaching  the  harbor  of 
Cape  Charles  encounters  the  bar  of  Cherrystone  Inlet  about  two  miles  from  t»boiv. 
She  crosses  the  bar  for  a  distance  of  one  and  three-quarter  miles  upon  a  coane 
fixed  by  two  small  range-lights,  which  are  maintained  by  the  railroad  couipaoy,  until 
the  channel  of  Cherrystone  inlet  is  reached.  The  least  depth  of  water  at  common  low 
tide  on  this  range  is  14^  feet^  the  width  of  the  channel  is  ample^  notwithstandiDg  the 
diagonal  direction  of  the  sailing  course.  About  one  quarter  of  a  mile  from  shore  the 
course  is  changed  to  east  by  north,  running  almost  parallel  with  the  former  and  fol- 
lowing the  channel  of  Cherrystone  Inlet  up  to  the  chanuel  leading  to  the  harbor. 
The  minimum  depth  of  water  iu  this  section  is  11  feet;  the  channel- width  gradually 
decreases  to  600  feet,  the  extensive  flats  along  the  shore  end  of  Cherrystone  Bar  clos- 
ing in  rapidly  on  either  side. 

The  entrance  to  the  harbor  opens  from  the  main  channel  in  an  easterlv  direction. 
It  is  here  where  iu  stormy  weather  the  long  tows  of  barges  meet  with  the  greatest 
difficulty  and  require  to  be  steered  with  great  skill  in  order  to  accomplish  successfully 
this  sharp  turn  into  a  compiirntively  narrow  and  straight  channel.  The  full  width  of 
this  channel,  about  150  feet,  was  originally  dredged  to  a  depth  of  12  feet  at  low  water. 
The  survey  shows  that  its  present  width  is  at  some  places  only  80  feet,  with  a  depth 
of  water  of  only  10  feet  at  the  junction  with  the  main  channel,  where  a  decided 
tendency  to  the  formation  of  a  bar  exists.  The  length  of  this  dredged  channel  lead- 
ing to  theliarbor  is  about  1,700  feet. 

The  harbor  proper  lies  entirely  within  the  land  and  begins  UOO  feet  east  from  high- 
water  mark  on  shore,  the  northern  line  of  the  entrance  continued  forming  also  the 
northern  boundary  of  the  harbor.  It  is  a  rectangular  basin,  about  780  feet  long  and 
560  feet  wide,  the  improved  portion  covering  an  area  of  about  10  acres,  dugout 
mainly  of  the  bed  of  a  pond  or  small  creek.  This  area  was  dredged  to  a  depth  of  11 
feet  below  mean  low  water,  and  was  inclosed  at  the  same  time  on  all  sides,  excepting 
a  short  space  near  the  southeast  comer,  which  was  left  open,  with  solid  timber  walls 
or  bnlkheads  built  upon  piling,  to  a  height  of  7f  feet  above  mean  low  water. 

*  Omitted;  priutM  Vn  ^ovi^f^  ^x.  \>o^.  Ko.  29^  Fifty-first  Congress,  first  session. 
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Th^ae  balkheads,  which  are  of  a  general  width  of  12  feet  and  decked  over,  are  con- 
tinned  beyond  the  shore  along  each  side  of  the  entrance,  on  the  north  side  470  feel, 
on  the  south  side 370  feet.  These  extensions  in  reality  form  piers,  and  were  therefore 
built  in  a  more  substantial  manner.  In  prolongation  of  these  piers,  rows  of  fender 
piles  about  4  feet  apart  and  connected  by  strong  wale-pieces,  were  driven  as  far  as  the 
main  channel  to  prevent  vessels  from  grounding  on  the  sides  of  the  cut.  The  greater 
portion  of  these  piles,  however,  have  been  destroyed  and  only  the  row  on  the  south 
side  is  now  being  maintained. 

A  rapid  dilapidation  of  all  these  works  constnicted  of  uncreosoted  wood,  including 
the  bulkheads,  is  general,  and  may  be  properly  ascribed  to  the  teredo  and  the 
rough  usage  to  which  they  are  subjected  by  the  constant  and  heavy  traffic  carried  on 
by  vessels  whose  capacity  and  size  are  out  proportion  with  the  sjiace  furnished  for 
their  evolutions. 

For  the  transportation  of  freight  and  passengers,  two  passenger  ste<imers  of  about 
seven  huudred  tons  each  and  two  powerful  tugs  of  600-horse  power  each  are  em- 
ployed by  the  railroad  company.  The  freight  is  carried  across  the  bay  in  bulk  upon 
four  barges;  each  is  250  feet  long  and  has  sufficient  deck  room  to  carry  from  eighteen 
to  twenty-six  loaded  cars. 

The  terminal  facilities  in  the  harbor  consist  of  two  floating  slips  on  the  east  side, 
with  an  elaborate  passenger  depot  adjoining,  and,  on  the  north  side,  of  a  freight  depot 
300  feet  in  length.  On  the  sonth  side  several  oyster-packing  houses  and  one  large 
ice-house  have  been  erected.  The  city  to  the  north  of  tU^  harbor,  which  of  necessity 
bad  to  be  added  to  these  large  improvements,  more  as  a  convenience  to  the  employes 
of  the  railroad  company  than  for  other  reasons,  has  at  present  about  seven  hundred 
inhabitants  and  has  probably  reached  the  end  of  its  growth. 

The  harbor  is  in  many  respects  excellent  for  the  purpose  for  which  it  was  built, 
namely,  the  transshipment  of  heavy  freight.  It  afibrds  safe  shelter  and  calm  water 
during  the  severest  storms :  but  it  can  not  be  enlarged  except  at  great  expense  if 
such  a  need  should  arise,  and  the  establishment  on  its  borders  of  industries  conuected 
with  and  related  to  shipping  and  navigation  is  therefore  excluded  and  made  difficult. 

In  this  connection  it  may  be  stated  that  King's  Creek,  one  mile  to  the  north,  and 
Plantation  Creek,  two  miles  to  the  soij^th,  of  Cape  Charles,  appear  to  have  offered 
greater  natural  advantages  for  a  harbor. 

Tidal  observations  were  made  on  a  tide-board  located  at  the  end  of  the  north  pier, 
outside  the  harbor,  from  July  17  until  September  10,  when  the  gauge  was  carried  away 
during  a  northerly  gale.  A  new  gauge  was  established  inside  the  harbor  on  the  VMh  fol- 
low ing,  and  observations  were  continued  until  September 26.  The  plane  of  mean  low 
water  is  1.9  feet  of  this  gauge,  to  which  all  soundings  taken  were  referred.  The  rise 
and  fall  of  the  tide  was  found  to  be  2.68  feet;  the  highest  high  water  observed  was 
4  feet  above  mean  low  water;  the  lowest  low  water  0.5  foot  below  mean  low  water, 
living  a  total  of  4^  feet  for  the  greatest  range  observed.  It  is  stated  that  during  the 
prevsJence  of  strong  northwesterly  winds  the  tide  often  falls  from  2  to  3  feet  below 
low  water. 

The  demands  of  commerce  as  to  the  needed  improvements  in  this  harbor  and  the 
approaches  thereto  are  specified  in  dotal  in  the  memorandii  referred  to  in  the  pre- 
liminary report  and  furnished  by  the  Hon.  T,  H.  Bailey  Browne,  M.  C,  in  whoHo  Con- 
gressional district  Cape  Charles  is  situated.  They  may  be  classified,  as  therein  indi- 
cated, under  the  head  of  **  Dredging  and  the  construction  of  protective  workB.-'  The 
latter  appear  to  be  first  in  order  of  necessity  and  will  be  described  first. 

In  the  project  herewith,  the  plan  of  the  entrance  has  been  somewhat  changed. 
The  width  between  the  present  inclosing  works  and  their  length  is  apparently  not 
snfflcient,  nor  is  the  direction  of  the  outlet  particularly  suited  for  a  proper  maneuver- 
ing of  vessels  at  the  junction  with  the  main  channel.  This  direction,  being  nortnal 
to  the  channel,  was  probably  adopted  to  save  expense  in  dredging.  Accepting  the 
old  piers  as  a  base  aud  their  present  ends  as  a  starting  point,  the  proposed  entrance 
has  been  decidedly  thrown  to  the  southward  by  widening  it  funnel-shaped  in  that 
direction.  Very  few  vessels  sail  to  or  from  any  place  north  of  Cap»  Charles.  The 
north  pier  is  carried  out  for  a  distance  of  1,000  feet  in  prolongation  of  the  old  pier  as 
far  as  the  edge  of  Cherrystone  Inlet,  and  ends  in  12  feet  of  water.  The  south  pier,  to 
begin  at  the  end  of  the  old  bulkhead,  is  deflected  southward  12  degrees  for  a  length 
of  870  feet,  then  again  30  degrees  for  a  length  of  600  feet  until  it  reaches  the  same 
depth  of  water  as  the  north  pier. 

It  will  be  observed  that  the  sole  object  of  these  piers  is  to  destroy  the  agitation  of 
the  sea  in  stormy  weather,  to  make  a  safe  entry,  and  to  prevent  in  a  manner  the 
drift  into  the  entrance  of  material  carried  along  the  shore  by  littoral  cnrreutM.  Tlie 
width  between  them  is  determined  by  the  space  required  to  make  ingress  and  egress 
easy  for  long  tows.  Ihe  piers  are  not  jetties  to  be  built  to  confine  a  current.  The 
current  going  in  and  out  of  the  harbor  is  hardly  perceptible,  and  the  water  levid  in- 
side merely  rises  and  falls  with  the  tide.  It  is,  therefore,  not  necessary  that  their 
Junction  with  the  main  channel  should  be  of  such  a  direction  aa  to  nearly  coinoide 
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with  that  of  the  prevailiDg  carrent,  the  ebb  carrent,  thongh  a  more  sheltered  am 
against  the  prevailing  northwest  winds  oould  thereby  be  obtained.  To  project  the 
north  pier  mach  beyond  the  south  pier  would  neoeeeitate  considerably  more  dredging 
now  and  in  the  future,  as  the  flood  tide  coming  ap  the  channel  woala,  by  its  own  mo- 
mentum,  penetrate  farther  into  the  entrance  and  woald  silt  it  up  more  rapidly,  sod 
the  ebb  tide  would  cause  proportionally  larger  deposits  under  the  lee  oT  the  nortb 
pier.  Whichever  point  is  selected  for  the  terminus  of  each  pier,  the  tendency  of  the 
currents  in  the  main  channel  will  always  be  such  as  to  close  the  entrance  in  the  ih- 
sence  of  any  counteracting  backwater  from  the  harbor. 

It  is  thought  that  this  tendency  towards  shoaling  can  in  a  great  measore  be  obvi- 
ated by  the  oxtension  of  each  pier  as  far  as  the  edge  of  Cherrystone  Inlet  ChanoeL 
The  movement  of  sand  and  clay,  during  both  flood  and  ebb  tides,  over  the  flats aloog 
the  shore  is  considerable  when  the  winds  are  on-shore.  In  passing  aronnd  the  heads 
of  the  piers  this  material  will  suddenly  meet  the  strong  currents  m  the  channel  and 
the  greater  portion  of  it' will  likely  be  carried  away  before  it  finds  time  to  lodge  is 
the  entrance. 

The  cheapest  construction  for  these  piers  would  be  one  of  rnbble-stone  hearting 
]:oughly  paved  with  larger  stones.  The  bottom  is  sufficiently  hard  to  permit  the 
stones  to  be  placed  upon  it  without  mattresses.  The  inside  face  shoald  be  steep,  the 
outer  one  of  a  long  slope.  The  general  height  should  be  carried  to  8  feet  aboTe 
mean  low  water,  and  each  pier  should  be  rounded  off  at  the  end,  with  a  broad,  sob* 
stantial  head.  The  old  wooden  piers  should  be  filled  in  with  the  same  class  of  stooee 
to  high-water  mark  on  shore,  and  the  re-entrant  angles. there  strengthened  by  revet- 
ments. Other  details  may  have  to  be  determined  upon  after  Congress  countenances 
this  improvement  by  an  appropriation. 

The  dredging  project  is  a  comprehensive  one.  The  railroad  company's  officials 
state  that,  '*  to  conduct  the  traffic  devolving  upon  us,  we  find  a  channel  16  feet  deep 
below  mean  low  water  absolutelv  necessary.  It  is  not  q^uite  clear  wbv  snch  a  d^tb 
is  wanted,  nuless  it  is  to  make  allowances  for  very  low  tides  and  rongh  seas,  because 
the  draught  of  water  of  their  largest  boat  is  Hi  feet.  The  depth  asked  for  has  been 
adhered  to  in  estimating  for  dredging  across  Cherrystone  Bar  and  in  the  channel  of 
Cherrystone  Inlet,  and  also  within  the  entrance  as  far  as  the  shore.  Inside  the  har- 
bor, where  the  water  is  more  tranquil  and  where  the  stability  of  the  works  already 
built  would  be  much  endangered  by  a  depth  of  16  feet,  a  depth  of  14  feet  is  deem.^ 
sufficient,  though  oven  that  may  prove  an  unsafe  one  for  the  harbor  walls. 

I  am  informed  that  the  harbor,  when  being  bnilt  about  4  years  ago,  wasdredsedto 
a  depth  of  12  feet  for  a  width  of  about  250  feet  south  from  the  northern  bulkhead,  and 
the  remainder  to  a  general  depth  of  1 1  feet  below  mean  low  water.  A  total  of  500,000 
cnbic  yards  of  material  was  re: roved.  By  comparing  the  results  of  three  surveys 
made  by  the  railroad  company,  the  first  after  completion  of  the  harbor  in  October, 
1885,  the  second  in  December,  1886,  the  third  in  January,  1889,  supplemented  by  tboee 
of  this  survey,  it  is  found  that  little  filling  in  has  taken  place.  The  depths  are  re- 
markably permanent,  notwithstanding  the  continued  distorbance  of  the  bottom  by 
the  deep  propellers.  The  sluggish  currents  evidently  carry  but  little  sediment,  or 
what  there  is  of  it  is  carried  out  again.  The  amount  of  material  to  be  removed  inside 
the  harbor  to  a  depth  of  14  feet  below  mean  low  water  is  estimated  at  60^000  cnbic 
yards. 

The  surveys  above  referred  to  also  show  that  within  the  entrance  there  is  a  tendency 
to  shoaling,  which  begins  at  the  junction  with  the  harbor  and  rnns  out  for  a  distance 
of  about  600  feet.  The  12- foot  channel  here  is  only  about  40  feet  wide,  and  at  some 
points  entirely  interrupted.  I  am  inclined  to  believe  that  this  is  mainly  caused  by 
sand,  which  is  forced  in  under  the  bulkheads  on  either  side,  and  which  moves  along 
the  short)  during  storms.  It  is  proposed  to  dredge  the  entrance  to  a  depth  of  16  feet, 
which  will  require  the  removal  of  40,000  cnbic  yards  of  principally  fine  sand,  the  lioee 
of  dredging  to  extend  to  within  50  feet  of  the  inner  slopes  of  the  piers. 

The  direction  of  the  proponed  channel  down  Cherrystone  Inlet  is  different  from  tbe 
present  one  near  its  southern  extremity,  f^om  opposite  to  the  entrance  ol  tbe  har- 
bor it  follows  the  present  course ;  but  instead  of  keeping  to  the  eastward  of  the  black 
buoy  until  upon  the  line  of  the  small  range  lights,  it  changes  its  direction  at  half  tbe 
distance  between  the  south  pier-head  and  tbe  black  buoy  and  crosses  the  11-foot  bar, 
which  interrupts  the  channel  here,  close  by  and  t-o  the  westward  of  the  buoy.  This 
direction  is  to  be  permanently  fixed  as  a  range  by  the  head-lights  which  wiUbenecee- 
sary  at  tbe  ends  of  the  proposed  piers,  and  a  channel  excavated  along  that  line  wfll 
require  less  excavation  than  it  would  if  made  along  the  present  conzse.  Itisesti' 
mated  that  57,000  cubic  yards  of  material  will  have  to  be  removed  if  this  channel  is 
made  100  feet  wide  and  is  dredged  16  feet  deep.  About  one-hatf  of  the  length  of  this 
channel  requires  dredging,  the  other  half  having  an  ample  depth,  especiiQly  at  the 
lower  end  where  it  joins  the  course  upon  the  present  range  lights. 

The  channel  across  the  depression  in  Cherrystone  Bar  is  proposed  to  be  excavated 
along  the  courao  of  Wi^  \)T€^^xvI  vobw^e  lights  to  a  depth  of  16  feet  and  for  a  width  of 
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200  feet.  The  increase  in  width  appears  necessary  to  allow  for  lonffh  weather  and 
dark  nights,  and  on  account  of  the  slightly  obliqne  set  of  both  the  ebb  and  flood  cur- 
rent across  the  bar.  The  length  of  this  cnt  from  the  16-foot  cnrye  in  the  Cherrystone 
Inlet  to  the  16-foot  cnrre  ontside  the  bar  will  be  4,700  feet,  and  the  estimated  amount 
of  mat'Orial  to  be  dredged  is  70,000  cabic  yards. 

The  total  number  of  cubic  yards  required  to  be  removed  under  the  project  herein 
submitted  is  $227,000.  The  proper  disposition  of  so  large  an  amount  of  material  is  an 
important  question.  It  may  be  found  of  advantage,  considering  the  ;;reat  distance 
to  which  it  has  to  be  transported  in  case  it  is  required  to  dump  it  into  the  deep  water 
of  the  llay,  to  redredge  it  after  some  convenient  point  has  been  determined  upon  as  a 
dumping-ba«in  and  to  deposit  it  upon  the  adjoining  shore  with  the  aid  of  cars.  Under 
no  circumstances  should  it  be  deposited  anywhere  nearer  in  Cherrystone  Inlet.  In 
this  connection  it  may  be  mentioned  that  there  is  a  remarkable  hard  knoU  southeast 
of  and  near  the  black  buoy  in  the  channel,  with  only  5^  fe^t  of  water  over  it,  which 
was  presumably  not  made  by  nature  iJone,  and  which  needs  removal  t'O  the  geneial 
level  of  the  bottom  surrounding  it.  It  has  been  reported  as  a  very  dangerous  ob- 
struction. 

The  project  for  the  improvement  of  the  harbor  of  Cape  Charles  and  approaches, 
submitted  in  this  report,  is  strictly  based  upon  the  demands  previously  enumerated 
and  expressed  by  those  who  desire  the  execution  of  these  works  by  the  General  Gov- 
ernment. No  farther  extension  or  elaboration  was  attempted.  It  may  not  be  ont  of 
place,  however,  to  refer  especially  to  the  remaining  necessity  of  sheltering  the  en- 
trance to  the  harbor  against  the  violent  action  of  storms.  Cherrystone  Bar,  just  op- 
posite, aud'on  the  bay  side  of  the  channel,  offers  unusual  facilities  and  advantages 
for  the  constrnction  of  a  breakwater  at  comparatively  small  cost.  Such  a  break- 
water might  form  the  firnt  step  towards  the  construction  of  an  outer  harbor,  by  ex- 
tondiug  it  northward  sufficiently  and  by  constructing  under  its  shelter,  of  creosoted 
wood  and  iron,  other  piers  and  landings  running  out  from  the  shore.  This  outer  har- 
bor, thou[;h  naturally  limited  in  available  surface  for  anchorage,  would  form  an  ex- 
cellent harbor  of  refuge  for  vessels  drawing  more  than  6  feet  of  water,  as  there  is  no 
harbor  of  that  kind  and  of  sufficient  depth  to  be  found  for  many  miles  along  this  side 
of  the  bay.  By  referring  to  the  records  of  the  Department  it  may  be  noted  that  Cherry- 
stone Creek,  which  is  really  nothing  but  the  upper  land-looked  portion  of  Cherrystone 
Inlet,  was  examined  in  18^,  mainly  to  determine  its  adaptability  for  a  harbor  of 
refnge. 

There  is  nothing  to  be  added  to  the  commercial  statistics  which  were  given  in  the 
report  of  the  preliminary  examination.  For  any  information  required  on  this  subject 
I  would  respectfully  refer  to  them. 

Etiimatea, 

a.  Dredging: 

In  the  harbor cubic  yards..  60,000 

In  the  entrance do 40,000 

In  Cherrystone  Inlet  on  proposed  range do....  57,000 

Across  Cherrystone  Bar do....  70,000 

Total do....     227,000 

b.  Works  of  protection : 

For  extension  of  north  and  south  piers  and  filling  in  present  piers  to  the 
shore  with  rubble-stone cubic  yards..      28,000 

Estimated  cost  of  dredging  227,000  cubic  yards,  at  20  cents |45, 400 

Estimated  cost  of  rubble  works  in  place,  28,000  cubic  yards,  at  |3 84, 000 

129, 400 
Add  10  per  cent,  for  contingencies 12,940 

TotaliBstimated  cost  of  project 142,340 

Very  respectfully,  your  obedient  servant, 

A.  Stdcrle, 

Aenatant  Engineer* 
Gen.  Wm.  F.  Smith, 

United  Staiee  Agent 
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H  24. 

preliminary  examination  of    chincoteague   inlet,  .viroiina, 

for  purposes  of  a  breakwater. 

United  States  Engineer  Ofpicje, 

Wilmington^  DeLj  October  30, 1888. 

General  :  In  compliance  with  the  requirements  of  section  14  of  the 
river  and  harbor  act  of  August  11,  1888,  and  the  instmotions  ood* 
tained  in  the  letter  from  the  office  of  the  Chief  of  Engineers  of  Septem- 
ber 29,  1888,  I  have  the  honor  to  submit  the  following  report  upon  the 
preliminary  examination  of  Ohiocoteague  Inlet,  for  purposes  of  a 
breakwater,  Virginia. 

Gbincoteague  Inlet  is  situated  in  Accomac  County,  eastern  shore  of 
Virginia,  about  60  miles  south  of  the  Delaware  Breakwater  Harbor. 
The  roadstead  east  of  the  mouth  of  the  inlet  known  as  Tom's  Cove  is 
frequented  as  a  harbor  of  refuge  by  coasting  vessels  sailing  eastward 
and  caught  by  northeasterly  gales.  It  is,  however,  open  to  southerly 
and  southwesterly  winds,  and  is  therefore  dangerous.  It  is  the  only 
refuge  between  the  capes  of  Virginia  and  thoseof  the  Delaware,  and  ves- 
sels that  fear  being  caught  on  a  lee  shore  by  a  sudden  change  of  winds 
avoid  it  by  running  back  to  Hampton  Epads. 

The  improvement  would  afford  a  secure  harbor  in  stress  of  weather, 
and  prevent  much  loss  of  time  and  danger  to  vessels  in  the  coasting 
trade ;  it  is,  therefore,  in  my  opiuiou,  worthy  of  improvement  and  a  sar- 
vey  is  recommended. 

The  least  amount  required  to  make  a  survey,  with  report  and  esti- 
mate of  improvement,  is  $1,000. 

A  breakwater  constructed  as  desired,  about  1  mile  in  length,  would 
cost  about  $1,700,000. 

A  copy  of  the  report  of  Mr.  D.  C.  Hudson,  who  assisted  in  making 
the  examination,  is  inclosed  herewith. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  Statts  Agent. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EngineerSj  U.  8.  A. 


report  of  mr.  d.  c.  hudson. 

United  States  Engixerr  Office, 

WUmingUm^  Del,,  October  30,  1888. 

Sir:  III  compliance  with  your  order  of  October  10,  1888,  I  proceeded  at  once  to 
Chincotojigiie  Island,  Vir«;inia,  and  on  the  following  day  paaeeil  out  of  Chinooteagoe 
Inlet  in  a  small  steamer  and  ran  across  Aasateague  anchora^,  commonly  known  ia 
that  section  as  Tom's  Cove,  to  within  a  short  distance  of  Fislung  Point. 

Assateague  anchorage  is  situated  nearly  due  east  of  the  entrance  to  Chincoteagae 
Inlet  and  is  about  half-way  between  the  mouths  of  the  Delaware  and  Chesapeake 
bays.  In  its  present  condition  it  is  a  tine  natural  roadstead  for  coasting  YeaseU  dar- 
ing dangerous  northeast  winds  that  frequently  prevail  on  this  coast.  On  the  north 
and  west  complete  protection  is  given  by  the  shores  of  Chincoteagne  and  Assateague 
islands.  On  the  south,  however,  there  is  nothing  to  break  the  fnry  of  the  wares,  and 
when  the  winds  above  referred  to  suddenly  veer  to  that  quarter  great  distress  fklls 
upon  the  storm-beaten  traders  that  have  taken  refuge  within  this  otherwise  well- 
protected  anchorage. 

The  distance  from  Chincoteagne  Inlet  bar  to  Fishing  Point  is  abont  2|  miles.  Thii 
point  is  said  by  persons  living  iu  its  vicinity  to  be  rapidly  extending  southward.  If 
this  be  trui)  the  nhip  shoals  are  gradually  being  covered  by  the  beach  sands,  theiebj 
enlarging  the  ix)ad&tie9bd  aiTi^c^3AA\i^v\i^\Xi^^x<)\«AUoii  against  easterly  storms. 
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The  coiistraction  of  a  breakwater  from  some  poiDt  east  of  Chincoteagne  Inlet  acrosR 
the  cove  to  the  snfall  shoal  soath  of  Fishing  Point  wonld,  if  properly  located  and 
constmotod^  form  a  well-protected  hatbor  more  than  a  mile  square,  with  a  depth  of 
water  varying  from  IB  to  25  fee£,  with  good  holding  bottom,  and  at  all  times  accessi- 
ble without  crossing  a  bar. 

A  harbor  at  this  point  would  be  of  inestimable  value  to  the  coasting  trade.  North- 
boand  sailing  vessels  are  often  confronted  with  such  strong  head  winds,  when  only  a 
few  miles  south  of  the  Delaware  Breakwater,  that  they  are  compelled  to  turn  and 
Beek  a  place  of  safety  southward.  Assateague  anchorage  is  a  tempting  present  re- 
lief, hot  may  bring  sorrow  in  .case  of  a  suddeu  change  of  wind  to  the  south.  Chin- 
coteagne, Washapreague,  and  the  two  Machipongo  inlets  are  eagerly  watchcfi,  but 
if  the  weather  is  too  thick  to  find  a  buoy,  or  if  a  buoy  is  found,  a  bar  white  with 
breakers  often  deters  them  from  thus  seeking  a  passage  to  the  coveted  and  safe  waters 
beyond,  all  the  inlets  are  passed,  a  stormy  cape  that  often  robs  them  of  a  good  part  of 
their  deck-load  is  crossed,  and  at  last  they  are  safely  moore<l  in  Hampton  Roads,  hav- 
ing lost  100  miles  of  vantage  ground  held  twelve  or  iifteeu  hours  before. 

sailors  in  the  coasting  trade  say  that  this  is  not  an  unusual  occurrence.  Scores  of 
vessels  are  caught  between  the  two  bays  by  every  northeast  gale,  and  something  oe 
the  security  to  life  and  property  that  would  result  from  such  an  intermediate  placd 
of  safety  can  readily  be  seen.  At  the  custom-house  on  Chincoteague  Island  I  learnen 
that  more  than  one  hundred  vessels  at  one  time  had  been  known  to  take  refuge  if 
Assateague  anchorage,  risking  a  sudden  change  of  wind  rather  than  encount'Cr  the 
perils  of  a  trip  further  south.  In  my  opinion  this  anchorage  is  now  about  as  safe  as 
the  Delaware  Breakwater  harbor,  and,  with  the  improvement  suggested,  would  form 
a  complete  harbor,  easy  of  access,  deeper,  and  of  more  than  twice  the  safe  capacity 
of  the  Delaware  Breakwater,  and  without  au  Henlopen  to  cross. 

I  learned  also  that  one  hundred  and  three  vessels,  varying  from  5  to  65  tons,  trade 
in  and  out  of  Chincoteague  Inlet,  together  with  about  two  hundred  Waller  vessels, 
under  5  tons,  and  decked.  From  twelve  to  fifteen  vessels  trade  in  pine  wood,  each 
making  about  twelve  trips  per  year.  The  smaller  boats  carry  oysters  to  Philadelphia 
and  points  on  the  New  Jersey  coast.  They  also  bring  plants  from  the  Chesapeake 
Bay,  at  the  regular  seasons,  to  be  placed  on  the  numerous  oyster  beds  in  Chinco^ 
teague,  Johnson's,  and  Parker's  bays.  Quite  an  extensive  business  in  sea-fishing  is 
carried  on. 

On  the  morning  of  the  day  this  examination  was  made  twenty-five  or  thirty  vessels 
of  the  smaller  fishing  vessels  had  passed  out  of  the  inlet  and  were  found  lying  in 
Assateague  anchorage  awaiting  the  developments  of  the  weather.  An  increasing 
northeast'stioriu  held  them  at  bay  and  drove  them  within  the  inlet.  By  noon  a  reg- 
ular gale  hail  set  in  and  we  too  were  obliged  to  seek  a  place  of  safety  and  defer  our 
trip  upthebaj'  until  the  following  day.  Vessels  trading  out  of  this  inlet  find  the 
anchorage  a  very  convenient  place  to  wait  for  daylight  or  fogs  to  clear  up  on  their 
return  tripe  to  enable  them  to  find  the  way  over  the  bar. 

It  is  roughly  estimated  that  a  breakwater  I  mile  long  would  cost  about  |1,664,6€3. 
Before  any  details  can  be  given  an  accurate  survey  must  be  made,  and  it  is  estimated 
that  it  would  cost  $1,000. 

Very  respectfully,  your  obedient  servant, 

D.  C.  Hudson. 

General  Wm.  F.  Smith, 

United  States  Agent. 


survey  of  chincoteague  inlet,  virginia,  for  purposes  op  a 

breakwater. 

United  States  Engineer  Office, 

Wilmington^  Del,^  February  4,  1890. 

General:  In  compliance  with  the  instrnctions  contained  in  the  let- 
ter of  April  6, 1889,  from  the  office  of  the  Chief  of  Engineers  and  the 
requirements  of  the  river  and  hai*bor  act  of  August  11, 1888, 1  have  the 
honor  to  submit  the  following  report  upon  the  survey  of  Chincoteague 
Inlet,  Virginia,  for  purposes  of  a  breakwater,  made  under  my  direction 
during  the  month  of  August,  1889^ 

-  There  can  be  no  doubt  about  the  benefit  arisingto  commerce  from  the 
establishment  of  a  harbor  of  refuge  midway  between  the  capes  of  Vir- 
ginia and  those  of  the  Delaware.  The  limit  to  which  expense  for  such  a 
harbor  should  go  is  another  question. 

The  jetty  proposed  from  the  mainland  80ut\i  oi  l\i^C>\a\i<ift\fta»^afe^s^^^ 
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wonlddoubllesebeof  great eervicB  in  improvl 
with  tliv  Miheine  for  an  iuland  water-way  frn 
Delaware  Bay,  near  Lewes,  Del. 

The  project  and  estimates  taken  ironi  the  repoi 
aqsistaut  engineer  wlio  made  tbe  «arvey,  are  for  i 
loiig-,  a  jetty  on  Wallo]t'rt  Beacb  10,350  feet  long 
Poiut  4,000  feet  long,  at  a  total  estimated  cost  of 
A  copy  of  the  report  of  t.lie  a^smstant  engineer 
A  tracinp  of  tbe  map  of  tbe  Murvey  is  »ow  beai 
warded  as  Hoon  an  completed. 

Very  resi>eclfully,  your  obedient  servant, 

yn 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Enginevr*,  U.  8.  A. 


BKPUKI    ( 


I 

U.8.A.       ■ 

IIKHU,  AS§l«Tifl 


UMmu)  StaiI 

Gknhral;  1  liavB  llie  booor  lo  inbmit  Lorewith  a.  repi 
cot«»({ue  iDlet,  Vjrgioiu,  luade  nmler  your  direotioii'io 
iiud  ID  uoatormity  witli  tlie  inteutioo  of  thia  reijuiretuen 
and  oonit ruction  of  Huch  a  woib. 

Tbe  order  direcl«d  tbe  survey  to  be  made  Cor  tbe  i>iin> 
waa  uaderstood  to  mean  for  Ibe  purpose  of  eatablishiUK  a 
nat«r.  The  inlet  itself,  witb  ite  bronit  cbaniiel  and  ma 
available  for  tbat  purpose.  It  ie  too  dangeroua  to  enter  i 
HUbaLdiary  narrow  obannels  iritb  dry  intervening  banks, 
tbat  tbe  scope  of  tbe  examination  wns  Iji  embrace  mainly 
lino  immediately  north  and  eoat  of  tbe  inlet,  and  the  nil 
monly  called  AssateaKue  anobornge,  wbicb  preaonta  man; 
vonstructiun  of  anah  »  bnrbar. 

Tb«  anrvey  was  made  dnrinjc  tbo  month  of  Aniiiiat,  18S 
obtain  a  bont-crDiv  of  picked  men,  all  iiiemben  of  the , 
tion,  whose  local  knowledge  was  of  Krcat  value,  aud  * 
aetvlcM  aided  iunt«riiillv  lu  tli«  fnrlliorAnce  of  the  Hni 

S>lDt8  0f  the  ahoro  were  locateil  by  triangnlation,  wbiol 
,709.70  feet  long,  measured  an  AsaateaKDe  Beaub ;  iut«ni 
were  looated  by  Msxtunt  augles.  The  Hbure-liDe  waa  thiia 
tended  on  the  north  aide  of  tbe  inlet  from  a  point  due  eui 
Qab  factory,  inside  tbo  inlet ;  and  on  tbe  soutb  itidv  fttnu 
llfe-savini;  station  on  Wallop's  Beacb.  The  hydrograpbj 
wateT  Immediately  south  of  tbe  sbora  was  eiaiuiiied,  and 
tions  were  made  at  various  points  within  this  area,  n 
Two  tidal  etations^ere  established,  one  jiist  inaide  of 
observations  weru ulEide froui  August  9  to^I,  andonsiuPi 
Poiut,  were  observatioiis  were  made  for  seven  days. 

Tbfl  meau  rise  ajid  fall  of  the  tide  at  the  tornjet  gauge  fi 
was  3.41  feet ;  at  tbe  latter  gauge  3.45,  The  average  dii 
and  eight  minutes  ;  Ibe  average  dnration  of  £bb,  ais  bo 
During  tbe  aurveya  of  Cbincoteagne  Shoals,  mnde  in  lft<I 
vey  DepartniAnt.  a  tide-gauge  b»d  beun  established  abon 
teagiie  Inlet.  The  rise  and  fall  of  tbe  tide  as  determined 
aervatious  the  ftrat  year  and  from  about  one-half  of  a  moi 
year  waa3.1!)undS.64  feet  respectively.  It  wastha  lnt« 
lo  w- water  plane  oKtablliihed  by  tbo  Coast  Survey  Deporta 
survey,  but  tbe  bencb-niarks  bad  been  destroyed  some  tit 
tbe  wbarf  where  tbey  had  been  loontcd. 

Tb«  souDdiDgH  were  reduced  to  mean  low  water  of  tbe 
nel.     This  meau  low  water  is  probably  ttota  two  to  £ 
tbat  used  by  the  Coa»t  Sarvey  Depurluient.  aaano'"' 
Bea-I«vet  (half  tide)  tu  b«  Uin  wune.    Fur  future 
bench-murk  vinAesliiWiB\i*A  u»>wv\i«  jitnajB,  ••X&aVJ 
NbOT«tbeiiiMn\t>«  wklMtd^^^^Wft.      ' 
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Only  fonr  days  were  snfficiently  calm  daring  the  progress  of  the  snryey  to  permit 
of  corrent  observations  to  be  made.  These  were  necessarily  limited  to  a  small  seo- 
tion  of  the  very  large  area  that  bad  to  be  examined  and  were  made  principally 
along  the  interior  of  the  outlying  shoals  and  Fishing  Point,  the  space  that  appeared 
at  first  sight  to  be  most  available  for  a  harbor.  A  weighted  tin  can,  reaching  as 
near  as  practicable  to  mid-depth,  was  suspended  on  a  fine  cord  from  a  small  sunace 
float  and  set  adrift  at  different  stages  of  the  tide.  The  course  of  the  float  was  locate 
at  stated  intervals  by  sextent  angles  and  the  time  which  elapsed  between  the  different 
stations  noted.  The  direction  and  velocity  were  thus  readily  ascertained  on  the  chart 
after  being  plotted. 

The  set  of  the  flood  oarrent  south  of  Turner's  Shoal  is  in  a  northwesterly  direction, 
turning  sharp  to  the  sonthwest  after  entering  the  anchorage.  Between  Turner's 
Shoal  and  Fishing  Point  the  same  current  enters  in  a  westerly  direction  and  spreads 
to  the  northward  after  passing  the  point,  the  stronger  drift  going  up  along  the  Inner 
shore  of  Fishing  Point.  At  none  of  the  stations  where  observations  were  taken  did 
the  mid-depths  velocity  of  the  flood  current  exceed  0.7  of  a  foot  per  second.  The 
direction  of  the  ebb  current  is  everywhere  north  of  a  line  drawn  from  Turner's  Shoal 
to  the  bar  at  Chincoteague  Inlet  parallel  to  the  general  direction  of  the  shore,  with 
velocities  varying  from  0.1  to  0.8  of  a  foot  p^  second,  the  strength  increasing  only 
toward  the  last  stages  of  the  ebb  simultaneously  with  a  decided  set  in  the  direction 
of  the  gap  between  Turner's  Shoal  and  Fishing  Point. 

A  comparative  chart  accompanies  this  report  (Sheet  No.  2),  which  shows  the  changes 
that  have  taken  place  during  the  past  forty  years  in  the  shore-line  around  Assateague 
anchorage  and  Chintfoteague  Inlet  and  during  the  past  eight  years  in  the  most  char- 
actenstio  contours  of  the  bottom.  This  chart  most  clearly  shows  a  rapid  increase,  in 
a  southwesterly  direction,  in  the  growth  of  Fishing  Point,  a  promontory  of  quite 
recent  formation  on  the  east  side  of  the  anchorage.  Since  1850  this  point  has  ad- 
vanced 2^  milee.  In  that  year  thn  hi^h-wat«r  line  ran  across  the  base  of  the  present 
point  in  an  easy  curve,  scarcely  showing  any  indications  of  a  point,  except  under 
water.  A  survey  of  the  shore,  made  in  1872,  Focates  the  well-developed  hook  of  the 
point  alreadv  1  mile  to  the  south  of  the  shore  of  1850.  Subsequent  surveys  enable  us 
to  measure  the  growth  more  accurately.  The  extension  seems  to.  follow  a  perfectly 
straight  line  when  drawn  through  the  extreme  points  of  the  different  surveys,  which 
makes,  an  angle  of  12|  degrees  with  the  true  meridian,  and  amounted  to  3,450  feet 
between  the  years  1872  and  1881  and  to  2,520  feet  from  1881  to  1889,  or  on  an  average 
about  350  feet  per  vear.  With  its  advance  the  extreme  end  has  become  more  acnte, 
thongh  the  general  width  to  the  rear  has  nearly  doubled  since  1881  and  is  now  2,000 
feet. 

The  long  stretch  of  concave  shore  to  the  no/th  of  the  anchorage  appears  to  have  re- 
mained stationary  until  1881.  Since  that  year  it  has  also  advanced  about  900  feet 
from  the  middle  to  the  western  end  of  Assateague  Channel.  The  general  configuration 
of  the  mouth  of  this  channel  and  along  the  northeast  shore  of  Chincoteague  Inlet  has 
changed  l^nt  little,  with  the  exception  of  the  extreme  westerly  point,  where  the  fish 
factory  is  now  located,  which  has  been  cut  away  by  the  ebb  current  600  feet.  The 
shore  sonthwest  of  the  inlet  appears  to  have  advanced  some,  though  the  differences 
shown  by  the  chart  may  have  arisen  from  the  fact  that  the  shore  being  very  flat  a 
alight  rise  or  fall  of  the  water-level  at  the  time  the  different  surveys  were  made  would 
necessarily  move  high-water  mark  several  hundred  feet  in  or  out,  as  the  case  may  be. 
The  shore  along  Wallop's  Beach  has  practically  remained  the  same. 

A  comparison  of  the  contours  of  the  bottom  between  the  yearH  1881  and  1889  dis- 
closes a  general  shoaling  throughout  the  anchorage  below  the  6-foot  depth.  All  the 
contours  have  moved  southward,  the  24-foot  curve  the  most,  and  in  a  direction  nearly 
coincident  with  that  of  Fishing  Point.  This  movement  is  equivalent  to  a  reduction 
in  depth  of  from  2  to  3  feet  within  the  time  named. 

By  the  courtesy  of  Capt.  J.  T.  Tracy,  keeper  of  Assateague  Life- Saving  Station,  I 
was  enabled  to  obtain  certain  valuable  data  in  relation  to  the  prevailing  winds  on 
this  part  of  the  coast.  A  record  of  the  weather  has  been  kept  here  for  many  years. 
Unfortunately,  however,  this  record  lacks  method  for  want  of  a  scientific  basis.  Par- 
ticularly is  tiiia  the  case  with  reference  to  the  force  of  the  wind,  which  is  recorded 
from  individual  impressions  only,  and  not  upon  a  fixed  scale,  as  adopted  elsewhere, 
which  would  be  of  more  practical  value.  I  have  selected  from  the  long  record  kept 
bv  the  captain  the  daily  observations  about  the  wind  for  the  five  years  from  1884  to 
1888,  inclusive,  and  after  a  patient  investigation  to  get  at  his  personal  equation  as  to 


gale,  which  is  supposed  to  be  approximately  correct. 

According  to  the  table  there  occurred  during  these  five  years  nine  calm  days;  on 
ninety  days  the  wind  was  light,  on  six  hundred  a^d  thirty  fr^sh,  on  one  thousand, 
aud  two  strong,  and  on  ninety-six  days  a  jamais  was  blowing.    Of  tli«  V&ttAt^-^ViS.Oc^  v^ 
gether  with  the  ston^  winds  are  of  more  importance  in  com^e^XA^oii  ^\^iXvX^i^«c^\v:^^ 
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iDfttter  of  tbln  report,  tnreuly*iMven  weru  from  the'V 
nortlleMl;  Ihenextlowent  number,  iiieUt  noob,  (tmn  till 
iiortiiweiit;  sotdh  each  from  t  lie  bo  nth  mnA  unrth-norl 
iifitrly  ei:|iial1j'  tliatribiited  over  all  poiiiUnf  llio  eoniiine 
from  the  easl.  The  prevAihnK  direotlanof  tbnwind  wa 
IhMti  abovothn  kvera^:  NortliOMt,  iiorthweBt,  xoiit 
'I'akiDK,  however,  Use  mnttiiNtif  four  BnecaoBiva  noinlsi 
olimiDMo  auf  pMslblii  error  arisiiix  A^>m  »  toui^tneDbBl 
tiHi  luunb  tuoorti^iidimuliaiw.  tha  provftiling  wiuda  ap| 
luwiugonlur;   From  ttioHoiitib  to  west;  narth  to  oust; 

A  iHiinpilatinn  uf  tlieatren^U  of  the  wind  ««■  madt 
t&iii  lui-su  viilui^ity  httd  liMU  liiod  iipim  li)r  tha  days — e 
HtruuKi  III")  K*'"-  Tlio  sqimro  of  the  mmn  velocity  mni 
onmlier  uf  days  givea  t>fae  total  wind  prussurc  troui  a  o 
Bbuwtid  tiiKt  tbe  greatest  t«tsl  pressure  oouaired  from 
wlkidb  follow  ibe  itiiiulrontH  from  tbe  eoutb  to  west,  luii 
Takiiifi;  eacli  (luiut  individually,  liowever,  tbe  ntroii^ 
iiortbweHt,  nurtbeaat,  aud  Houth,  in  tbe  order  niuiiad, 
iwuree  of  the  aa,\ea  recorded  was,  "  with  the  sun,"  nod 
vnn-qiiarler  uf  a  circle. 

lb  appears  tliftt  the  demaud  for  locatiuK  a  harbor  of  rei 
bati  beeD  entertaiDed  for  man;  yoaas.  The  necessity  an 
liroken  const  line  between  Capu  Henlopen  and  Cape  I 
HhelteT  in  caaeof  Htoimnsnddeulv  ariHiag.  InsnchHD  ei 
venselij  have  heretofore  taken  and  gtill  take  tbe  risk  of  an 
the  larger  clarsn  stand  to  sea,  or  tiiro  back  to  tbo  oapei. 
ibe  lieDefit  to  be  derived  from  tbe  construction  of  a  tu 
would  pripi-ipally  oBent  the  inuall  veosola  engageil  in  o] 
in  and  out  of  tbe  many  inland  bays  of  Ibe  adjoining cooa 
ooumunly  culled  roasters,  whinn  navlgat«  along  the  . 
Hteamera  as  well  us  sailing  vessels.  Thore  is  no  reaaon,  I 
sailing  to  and  from  foreign  aountriei  ahonld  not  avail 
luni  tj  for  a  stopiilng  plaet!  to  wult  for  or  rMolve  ordc 
alK)ut  midway  botwoen  Baltimore  and  Philadelphia. 

CoDsiderlm;  all  tbe  pbyaicnl  conditions  as  dracribed  a 
eligible  one  for  the  uomstruHionof  a  harbor  of  refago  esc 
(truater  portion  oxposeil  to  the  severest  jjales.  wtaiebKea 
east  to  the  tiuatbwvst,  The  shore  {a  nu'&a.l  that  it  a&n 
bloiring  from  other  points  of  the  t'ompaaa.  The  very  otr 
on  fixed  uharacter,  its  state  of  truuhition  causing  an  nafi 
littoral  ourieuta,  wblrihoreatestlieuiimil<?r-uorrt>u(a  that 
Ing  Point  Ibn  depositing  grouiid  for  the  material  trKiupi 
•  -  ■  <-  -  craves  and  cTirr^nts.  There  are,  however,  two  v< 
te  possesses:  First,  the  character  of  tbe  bottolu,  « 
is  such  as  to  give  a  tirin  faoIdiDg-groand  for  aoefa 
borders  are  two  onilet^of  Cbincoteague  Bay,  an  ilnuiUit 
itiff  pnriKises. 

It  would  appear  from  tbe  above  that  the  constrnctlon 
a  line  estendtng  from  Finhiog  Point  to  tbe  northern  ; 
wouldbo  followed  imiuediately  liy  ita  own  destniotiou 
action  of  tbe  waves  that  keep  this  cove  now  oomparativt 
lie  eirluded  and  ehoats  would  tmm  under  tbe  lee  of  Fish 
migtit  he  constructed.  Tbisuove  presents  at  first  Bijchtm 
-as  above  slated,  tbe  anoboring-grouiid  used  by  small  vet 
uhange,  artificial  or  otherwise,  mode  in  the  conditioDiQ 
muat  produce  effeota  detrimental  to  the  purpose  under  o 

An  area  more  saitablefor  a  harbor  exixta  within  thH< 
tcni  iuimiHliatwly  west  of  Tnrner'ii  Sboal.  Although  the 
pliiMl  in  a  t-ertain  degree  to  thin  portion  as  to  the  othei 
mraanrobly  beyond  the  pmvailmg  pfrnlclotis  inflnenro  a 
bli-     ■         '        ' 


Td 


ir  iL  break* 
milt  along 


all  uiiliiiute  nil  tliUi  I'unt  ami  vieot  side  uf  the  hitrlior  tlirc 
piKM  iu  their  itlteruiLW  tuoUuu  huiI  In  allow  veHselii  to  ni> 
10  prOlldQ  for  the  \}ubih\i\\\V^  >i^  (>X\.\«t  n\ttvm\n\<t  \i<j  *• 
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shore ;  and  lastly,  to  direct  as  near  as  is  possible  under  the  present  conditions  the 
ebb  current  flowing  oot  of  Chincoteagne  Inlet  in  sncfi  a  manner  tbat  the  largest 
body  at  least  will  go  out  through  the  channel  in  the  gap  between  Turner's  Shoal  and 
Fishing  Point. 

The  total  length  of  the  breakwater  is  12,000  feet.  Its  general  direction  is  normal 
to  the  prevailine  direction  of  the  waves.  Tbe  heavy  ocean  swell  never  enters  this 
indentation  in  the  coast  line  from  tbe  east,  as  will  be  made  clear  by  the  inspection  of 
»  coast  chart  of  this  section.  There  exists  a  pecnliar  formation  of  reefs  on  Fishing 
Point,  extending  from  south -south  west  to  east-northeast  for  a  distance  of  about  live 
DNles  from  the  shore.  These  reefs  are  known  under  the  name  of  Chincoteagne  Shoals^ 
and .  are  curvilinear  in  form  and  parallel  to  each  other,  their  eonvox  side  being 
presented  to  the  ocean.  They  follow  each  other  at  almost  regular  distances,  their 
radii  having  a  common  center,  which  lies  on  shore  about  H  miles  back  from  tbe 
present  extreme  end  of  FiMhing  Point.  During  any  storm  and  strong  ^inds  that 
blow  towards,  and  even  up  and  down  the  shore,  the  long  line  of  waves  break  over 
these  shoals  on  encountering  them ;  tbe  portions  not  meeting  with  any  obstacle  con- 
tinue with  an  apparent  accelenited  velocity  in  the  deeper  water  south  of  the  shoals ; 
and  their  northern  end  being  retarded,  tbe  waves  gradually  wheel  around,  resulting 
iu  a  change  of  direction  almost  due  north  when  arriving  behind  Turner's  Shoal, ^aud 
often  nearly  into  '*  the  face  "  of  the  wind. 

For  these  reasons  tbe  direction  of  the  breakwater  was  established  as  indicated, 
and  it  has  in  this  position  the  further  advantage  of  presenting  tbe  least  obstruction 
to  the  flow  of  the  littoral  currents.  The  main  portion  consists  of  two  long,  central 
arms,  one  3,000  the  other  6,000  feet  long,  joining  at  an  angle  of  153  degrees  meas- 
ured on  the  south  side.  Recent  experiences  have  demonstrated  the  utility  of  build- 
ing long  breakwaters  in  this  form,  with  the  concave  side  toward  the  direction  of  the 
heaviest  seas,  to  concentrate  their  force  and  movement  at  and  towards  the  center 
Instead  of  near  the  ends  where  the  entrance  is  generally  located.  For  the  same  pur- 
pose a  shorter  arm,  1,000  feet  long,  is  added  to  the  west  end  of  tbe  main  body  at 
about  the  same  angle  of  deflection  to  protect  the  western  or  main  entrance.  From 
the  east  end  of  the  longest  branch  of  the  breakwater  a  shorter  arm,  1,200  feet  long, 
is  thrown  across  Turner's  Shoal  in  a  northeasterly  direction.  This  section  is  to  pre- 
vent partially,  in  connection  with  the  Jetty  from  Fishing  Point,  the  projection  of 
waves  into  the  harbor  during  easterly  and  southeasterly  gales. 

The -jetty  extending  from  Wallop's  Beach  may  be  said  to  answer  two  important 
purposes:'  First,  to  arrest  the  progress  of  the  material  drifting  northwardly  along  the 
shore  to  prevent  further  encroachments  upon  the  harbor  from  that  direction  ;  and, 
second,  to  create  still  water  over  the  bar  of  Chincoteague  Inlet  and  in  a  measure  to 
assist  the  ebb  current  in  deepening  it.  The  length  of  tbe  jetty  as  proposed  is  10,250 
feet.  The  Jetty  thrown  out  from  Fishing  Point  is  to  protect  tbe  narbor  on  the 
east  against  both  wind  and  waves.  The  length  as  laid  down  on  the  chart  is  4,900 
feet.  It  is  located  nearly  in  prolongation  of  the  axis  of  Fishing  Point,  upon  which 
the  latter  is  still  advancing,  to  assist  nature's  work,  although  it  is  possible  that  since 
its  construction  would  introduce  an  element  of  disturbance  in  tbe  present  regimen,  in 
connection  with  the  other  proposed  works,  it  may  be  necessary  to  build  it  out  with 
great  caution,  and  to  watch  the  effects  coutinually,  with  the  vitiw  of  changing  its 
direction  if  necessary.  The  same  maxim  of  cautious  proceeding  holds  good  for  the 
breakwater  as  well  as  the  jetty  on  Wallop's  Beach. 

The  estimate  given  below  is  for  works  25  feet  wide  across  the  top  and  extending  to 
a  height  of  14  feet  above  mean  low  water. 

The  material  proposed  is  a  hearting  of  rubble-stone  covered  with  larger  stones, 
laid  with  some  regularity  on  the  outside.  The  inner  slopes  to  be  generally  at  the  rate 
of  1  foot  in  1,  the  outer  slopes  to  be  1  to  I  from  the  bottom  up  to  low- water  level, 
1  in  6  to  high-water  level,  and  then  perpendicular  breastwork  to  the  top.  That  portion 
of  the  slope  on  the  outside,  between  the  levels  of  low  and  high  water,  is  to  be  par- 
ticularly re-enforced  witb  heavy  blocks  not  less  than  from  10  to  20  tons  in  weight. 

For  information  conceruiug  the  extent  of  the  local  commerce  of  Chincoteague  Inlet 
and  Bay  I  would  respectfully  refer  to  the  report  upon  the  preliminary  examination  ; 
to  what  extent  the  general  commerce  along  the  Atlantic  coast  would  be  benefited  by 
the  construction  of  this  harbor  has  also  been  stated  therein  and  in  this  report.  It 
may  be  stated  here,  in  addition,  that  Chincoteagne  Inlet  is  to  form  the  southern 
terminus  of  the  inland  water-way  now  in  process  of  construction  between  Chinco- 
teague. Bay  and  Delaware  Bay,  and  its  improvement  receives,  therefore,  additional 
importance. 

Estimate!  (a)  For  a  breakwater  12,000  feet  long  ;  (6)  for  a  jetty  at  Wallop's  Beach 
10,250  feet  long;  (o)  for  a  jetty  at  Fishing  Point  4,900  feet  long.    Total  number  of 
cubic  yards  of  stone,  1,260,896,  at  |3  per  cubic  yard,  13,782,68):). 
Veiy  res|  #ctfully,  your  obedient  servant, 

A.  Stikrlk, 

General  Wm.  F.  Smith,  Aasiatant  ^Ju^iueet. 

U,  S,  Agent, 
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IMPROVEMENT.  OF   PAIAPSCO    RIVER   AND    CHANNEL  TO   BALTIMORE, 

MARYLAND,  AND  OF  JAMES  RIVER,  VIRGINIA. 


BEPORT  OF  COLONEL    J^.    P.    CBAIGHILL,  CORPS  OF  ENGINEERS,   U.  S. 
ARMY,  OFFICER  IN  CHARGE,  FOB  THE  FISCAL  YEAR  ENDING  JUNE  30,' 
IKK),  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 

1.  Patapsco  River  and  CUaunel  to  Balti-  |  2.  James  River,  Virginia, 
more,  Maryland. 

HARBOR  LINES. 

3.  Establislimeut  of  harbor-lines  in  tbe  James  River  from  Richmond  to  City  Point, 
yirginia. 


United  States  Engineer  Oppiob, 

Baltimore^  Md.^  July  8, 1890. 

General  :  I  have  the  honor  to  forward  herewith  the  annual  reports 
for  the  5'ear  ending  June  30, 1890,  for  the  works  of  improvement  of 
rivers  and  harbors  .which  have  been  in  my  charge. 

In  cases  where  the  commercial  statistics  may  not  be  as  full  and  com- 
plete as  desirable,  it  is  not  for  want  of  desire  and  effort  on  my  part  to 
have  them  so. 

Daring  the  year  I  have  been  division  engineer  of  the  southeast  divis- 
ion, member  of  the  Light-House  Board,  and  of  a  number  of  special 
boards. 

Very  respectfully,  your  obedient  servant, 

Wm.  p.  Graighill, 
Colonely  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  JJ.  8.  A. 


I  I. 

IMPROVEMENT  OF  PATAPSCO  RIVER  AND  CHANNEL  TO  BALTIMORE, 

MARYLAND. 

The  act  of  August  11,  1888,  appropriated  $300,000,  with  which  the 
improvement  was  vigorously  continued  under  contract  until  the  end  ot 
August,  1889,  when  operations  were  brought  to  a  close  for  want  ot 
funds.    The  depth  of  the  channel  was  alres^y  ^1  fe^\»«A»\Q^  N?^\fcx^>i»'^ 


988    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMT. 

which  access  was  aflforded  to  Baltimore  by  ships  of  the  heaviest  toD- 
uage.  With  this  apropriatioD  great  improvement  in  the  width  of  the 
chanm^l  has  been  made,  especially  at  the  angles. 

Money  statement. 

July  1,  1889,  amount  available 11^193-* 

July  1,  1890,  amount  expended  during  fiscal  year,  ezcluaive  of  liabilites 
,  oul^tandiug  July  1,  1889 102,56i?8 

July  1,  1890,  balance  avaUable .• 45,629,51 

Amount  appropriated  by  act  of  September  19,  1890 340,000.00 

Amount  available  for  fiscal  year  ending  Jone  30, 1891 386, 689. SI 

{Amount  (estimated)  required  for  completion  of  .existing  project 360,000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30,1892  360, 000.10 
Submitted  in  compliance  w4tb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMEBCIAL  STATISTICS. 
LETTEMS  OF  THE  COLLECTOR  OF  THE  PORT  OF  BALTIMORB. 

1. 

Custom-House,  Baltimore,  Mo., 

Colleotar'9  Office,  Jul0  H,  im. 

Dear  Sir  :  In  reply  to  your  request  of  the  Slst  of  May,  for  a  Htatement  of  tbo  tm- 
nage  movement  at  this  x>ort  for  the  fiscal  year  ending  Jnne  30,  1890, 1  beg  to  hand 
you  the  following : 


Inward.. 
Outwtcrd 


Pomign. 


l«88-'8». 


Ton». 
478.362 
072,488 


li«»-*M. 


830,384 
l,ll«,2»o 


Increaae. 


73 
84 


COMlwiML 


18S8-*98. 


1.083,810 
1.2t8»8SS 


Ptremt 

(  5 


Referring  to  the  above  statement  of  coastwise  tonnage  movement,  I  woold  stste 
that  it  only  represents  abont  one-half  of  the  coastwise  trade  at  this  port,  as  the  Uw 
only  requires  American  vessels  under  certain  circiimatances  while  m  the  coasting 
trade  to  enter  and  clear  at  the  custom-house. 

So  far  as  I  can  ascertain,  there  have  been  no  new  steam-ship  lines  established  hers 
during  the  past  year,  although  the  existing  lines  have  added  additional  ships. 

I  inclose  herewith  a  memorandum  of  the  established  lines. 
'  In  reviewing  the  statistics  of  the  fiscal  year  just  closed,  it  is  very^gratifylng  to  note 
the  vast  increase  of  the  tonnage  movement  at  this  port,  and  I  condnae  that  it  ii 
owing  to  the  safety  of  our  channel,  the  exceptionally  favorable  advantages  of  ebeip 
port  charges,  a  nick  dispatch,  and  short  hanl  from  the  grain  fields  of  the  gnat  West, 
and  I  take  it  that  the  future  of  Baltimore  is  full  of  promise. 
Yours,  very  truly, 

Wm.  H.  Marine,  ColUelor. 

Col.  Wm.  p.  Craighill, 

Corps  of  Engineers,   U,  S,  A, 


Allen  Line,  Liverpool. 

N.  German  Lloyds,  Bremen. 

Wil8on  Line,  Hull  and  Antwerp. 

Neptune  Line,  Rotterdam. 

£arn  Line,  Cuba. 

Johnson  Line,  Liverpool,  London,  etc. 


Atlantic  Transport  Line,  London,  Belfitft* 

Glasgow,  Bristol,  Hull,  etc. 
Hooper's  Line  (Soanish),  LiverpooL 
Red  Cross  Line,  Rio,  Pemambaeo,  etc 
Sloman's  Line,  Rio,  Pernambuoo,  etc 


The  above  are  Wie  «ata.bU«hed  steam-ship  lines  between  Baltimore  wd  the  poisu 
named. 


« 
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Custom*  HousK,  Baltimore,  Md., 

Collector's  Ofiee,  July  29,  1890. 

SirI  *  In  compliance  with  the  reo  nest  contained  in  yonr  letter  of  22d  of  May  latit,  yon 
Ate  herewith  fnmiBhed  with  an  aostract  statement,  as  of  record  in  this  office,  of  the 
commercial  tnkle  of  the  port  of  Baltimore  for  the  fiscal  year  ending  June  30,  1890: 

Value  of  free  imports  1889 17,673,520 

Value  of  free  imports  1800 5, 149,5a'S 

Decrease 1 2.523,925 

Valae  of  dntiahle  imports : 

1890 8,027,525 

1889 , 7,607,174 

Increase  1890 , :.        420,351 

Reoapitnlation : 

Value  of  free  imports  1890 5,149,595 

Value  of  dutiahle  imports  1890 8,027,525 

Total  1890 13.177,120 

Value  of  total  1889 .' 15,280,694 

Decrease  1890 2,103,574 

Imports  brought  in  American  vessels: 

SaU 3,314,132 

Steam 1 38,062 

Imports  brought  in  foreign  vessels : 

Sail 187,564 

Steam 9,635,811 

Imports  brought  in  cars  overland « 1,551 

Total 13,177,120 

Recapitulation : 

Ijf  American  vessels ^..  3,352,194 

In  foreign  vessels -. 9,823,375 

In  cars 1,551 

Total.... 13,177,120 

The  decrease  in  free  imports  is  confined  to  a  few  leading  articles — coffee  cHiofly. 
Importations  in  coffee  fluctuate  in  volume  in  a  marked  degree.  In  1889  the  imports 
were  $5,548,701,  in  1888  |2,473,067,  increase  in  1889  |3,075,63^,  increase  in  1890  over 
1888 1775,005. 

Valne  of  exports : 

1890 $73,967,769 

1889 50,603,215 

Increase 23,364,554 

-    "- 

Exports  carried  in  American  vessels : 

Sail 1,657,480 

Exports  carried  in  foreign  vessels : 

Sail 309,929 

Steam 72,000,350 

Total , 73,967,769 

Recapitulation : 

American  vessels 1,657,480 

Foreign  vessels z 72,310,289 

Total 73,967,769 

The  value  of  f\xports  of  this  year  is  greater  than  that  of  many  preceding  years  ex- 
cept 1880,  when  the  exports  in  value  reached  $77,125,022.    Of  this  amount  the  vq1\sa 


990 


EEPORT  OK  THE   CHIEF   Of   KNffl 


i>r  vhuHt  WM  $43,r>;3,!i39,  leaviug  fnr  Ibe  (Cnnrml  V^ 
Thin  ;ear  the  wheat  vaIdb  is  S5,MS,46a,  an  inerea*''  'i ' 
wheat  value  of  15,394.466  Uken  rrom  tbn  total  ^ 
agniuBt  f  )3,551,41K)  ai  18dO  for  the  eeneral  liue  i>r  lu, 
'    B  marked  and  notable  Hbovring  uiid  liB-  i-.' 

Certain  «rtiele»  of 
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sJuAbtt 
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during  thn  voynge  by  meanB  of  cold-nlorai^  fltlm]  tip  a 
Tb«  meat  is  shipped  froju  Chicago  in  (lold-fltumKo  m — 
is  pat  u]ioii  the  Hteaiii-ship  in  the  oold-stucage  clian 
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Kumber  of  immlfpunta  and  pMteagera  aolTing : 

1890 31,606 

1889....; 30,544 

InoreaM :.... 1,062 

AmonBt  of  dntlea  ooUeeted $2, 864, 767r52 

]iiac«llaneoii«  Gofttoins  recoipto 87,060.31 

Total  1890 2,951,827.83 

Total  1889 2,926,699.29 

InoreaM 25.168.64 

Daties  dae  on  merohandiM  in  bond : 

1890 J $132,104.20 

1889 90,787.11 

Inoreaae », 41,317.09 

Summary  of  duties  collected  and  duUea  due  on  merehandiee  traneported  in  bond, 

BatSos,  eto..  oolleeted $2,951,897.63 

Datieo  on  menohandise  in  bond •    132,104.20 

Daties  due  on  merohondise  in  bond  with  and  without  apprai«enient 1^  343, 863. 13 

Total 4,427,796.16 

VeeaeU  builL 


1890 
1889 


Xttmber. 


26 
21 


Otoaa 
tonnago. 


4196L11 
3466.88 


Net 
tcmnage. 


3197.35 
2774. 74 


Entranoee  and  clearances. 


Teaaeia  entered  firom  foreign  porta : 
American: 

Foreign: 

Sail 

Steam 


y eaeala  cleared  for  foreign  porta : 
American: 

SaU 

Forcdgn: 

SiQl 


Tons. 
69.951 


20, 
751, 


40,967 

12,260 

Steam 1,071,365 


831,734 


1«  124. 492 


Total  foreign,  1889 1,956,226 

Total  foreign,  1889 1,150,800 

Inoreaae  1890 805.426 


Yeaaela  entered  coastwise 1.062,810 

Tesaela  cleared  coastwise 1.218,325 

Total  1800 2,281,135 

Total  1889 2,092,217 

Inorease  1890 188,918 


KECAPrrULATION. 

Foreign  tonnage  Inward  and  ontward 1.956,226 

Coaatwiae  tonnage  inward  and  ontward 2,281,185 

Total  1890 4,237,361 

Total  1889 3,243,017 


Inereaae 994,344 

Many  vessels  in  the  coaslwise  trade  are  not  required  to  enter  and  clear  at  the  cas- 
tom-hoQse ;  hence  the  tonnage  of  vessels  so  trading  is  not  of  record.  From  informa- 
tion obtained  from  those  engaged  in  that  branch  of  the  coasting  trade  it  maybe  fairly 
estimated  that  the  tonqage  nc^  of  rooord  m  the  cOMt^iod  trade  is  nearly  the  same  as 
that  of  re94>r4f 
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The  tonnage  of  raercliandise  carried  coastwise  is  not  available  as  matt'Cr  of  record. 
It  n»ay,  however,  be  fairl}'  estimated. 

The  total  record  tonnage  of  the  trade  is... 2,281,135 

That  n6t  of  record,  estimated  at  two-thirds 1/520,746 

Total 3.801,cSl 

The  above  is  the  net  tonnage ;  the  carrying  capacity  is  folly  one- third  more.  1, 276, '2% 

Carrying  capacity,  total 5, 069,  IfC 

Allowing  one- third  for  Vessels  in  ballast  and  short  cargoes 1,6?9  7'2S 

Merchandise  tonnage 3, 379, 4^ 

This  trade  runs  with  the  Atlantic  sea- board,  the  Gnlf  of  Mexico,  and  the  Pacific  cc»s( 
to  San  FYanoisco.  Coal,  o^e,  ice,  lumber,  and  resin  are  among  the  chief  articles  of 
trade,  together  with  the  products  of  the  farm,  mine,  and  mill. 

8TEAM-8HIP  LINES. 

The  several  lines  running  to  this  port  have  been  strengthened  daring  the  jearbj 
the  addition  of  newly  built  ships  and  the  chartering  of  ships  from  foreign  lines. 
Newly  bnilt  ships  are  to  be  added  during  the  coming  year. 

CAERYING  CAPACITY. 

The  carrying  capacity  of  steam-ships  running  to  this  port  vary  from  2,000  to  6,000 
tons,  with  a  dranght  of  water  frqm  20  feet  to  27  feet.  The  tendency  is  toward  boild- 
ing  ships  of  greater  carrying  capacity  and  heavier  water  dranght. 

STATISTICS. 

It  is  evident,  from  the  fignres  of  this  statement,  that  the  commercial  trade  of  tbe 
port  during  the  year  has  been  maintained  with  marked  vigor  and  has  shown  notable 
growth. 

Dutiable  merchandise  has  increased  in  value |4'J0,^1 

Exports  have  increased  in  value f \i3,  :^64, 554 

Total  tonnage  of  record  has  increased,  foreign  and  cotiatwise tons. .  91M,  1*44 

Total  foreign  tonnage  has  increased do...  806. 464 

Duties  collected  and  due  on  merchandise  in  warehouse |66, 485. 63 

increase  in  vessels  built nomber..  5 

Respectfully,  yours, 

W.  M.  Marlnk, 

Colkdor. 
Col.  Wm.  p.  Craigrill, 

Carps  of  Engineers f  U.  S.  A . 
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IMPROVEMENT  OF  JAMES  RIVER,  VIRGINIA. 


The  improvement  was  regularly  iindertakeu  by  the  United  States  in 
1870.  A  small  sum  bad  been  previously  expended  and  was  of  some 
advantage  to  navigation.  The  appropriation  of  1870  was  $50,000.  Since 
that  year  others  have  been  made.  The  last  was  $225,000,  Aagast  11, 
1888.  The  total  expended  by  the  United  States  on  the  river  to  July 
1, 1890  has  been  $1,163,677.34.  In  addition,  the  city  of  Richmond  has 
expended  nearly  $500,000. 

When  the  improvement  was  undertaken  by  the  Government^  naviga- 
tion was  obstructed  by  sunken  vessels,  by  remains  of  military  bridgeii, 
and  by  obstructions  put  in  the  river  during  the  late  war  to  prevent  the 
National  fleets  from  approaching  too  close  to  Richmond.  There  were, 
besides,  natural  obstructions. 

Rockett's  Reef  and  Richmond  Bar  had  only  7  feet  of  water  at  mean 
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low  tide.  Fropi  Warwick  Bar  (where  the  depth  was  13  feet)  to  Eich- 
mond  the  channel  was  crooked  and  obstructed  by  dangerous  rocks  and 
ledges.  The  Dutch  Oap  Out-off,  which  now  saves  5^  miles  of  difficult 
navigation,  was  not  then  open. 

The  original  project  was  to  secure  a  depth  of  18  feet  at  full  tide,  cor- 
responding to  14.5  at  low  tide,  to  Bichmond,  with  a  channel  width  Of* 
180  feet  from  Harrison's  Bar  to  Bichmond  Docks,  the  excavation  in 
rock  to  be  18}  feet  at  full  tide.  This  plan  was  well  advanced  when 
Congress,  by  act  approved  July  5, 1884,  adoi>ted  the  prqject  of  22  feet 
at  mean  low  tide  from  Bichmond  to  the  sea.  Operations  during  the  past 
year  have  been  condncted  in  accordance  therewith.  In  carrying  it  out 
further  a  large  amouut  of  excavation  will  be  in  solid  rock,  and  the  cost 
will  necessarily  be  great.  The  width  to  be  given  to  the  channel  is  400 
feet  from  the  sea  to  City  Point,  300  feet  from  City  Point  to  Drewry's 
Bluff,  and  200  feet  from  thence  to  Bichmond.  The  methods  employed 
for  improving  the  river  consist  in  dredging,  rock  excavation,  and  the 
construction  of  the  water-way  by  means  of  dikes  or  jetties. 

Mr.  0.  P.E.  Burgwyn  has  continued  the  efficient  resident  en ^neer  of 
the  work.    His  detailed  report  is  appended. 

On  application  to  the  Secretary  of  War  as  to  t.he  need  of  the  estab- 
lishment of  harbor-lines,  action  was  taken  by  him  on  the  subject  for  the 
portion  of  the  river  between  Mayo's  Bridge,  at  Bichmond,  and  Dro wry's 
Bluff. 

Money  statement 

Jnlyl,  1889,  amomit  available 170,723.35 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,1889 |69,137.48 

July  1,  1890,  outstanding  UabUi ties... ^ 800.00 

69,  937. 4^ 

July  1,  1890,  balance  available 1 7a'>.87 

Amount  appropriated  by  act  of  September  19, 1890 200, 000. 00 

Amount  available  for  fiscal  year  endi ng  Jun e  30, 1891 200, 7a5. 87 

{Amount  (estimated  )  required  for  completion  of  existing  project 3, 736, 070. 45 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1892 400,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river 
and  harbor  acts  of  1866  and  1867. 


AMraot  of  propoeaU  for  construoiion  of  brush  dikes,  improving  James  River,  Virginiaf 

opened  Ooiober  8,  1889  at  12.05  p,  ta. 


Name  and  ad> 
dreaaoCbidder. 

Com- 
mence. 

Cknn* 
plete. 

Style  A  (1580 
linear  feet). 

Styles  (1220 
linear  feet). 

Style  C  (620 
linear  feet). 

Stjie  D  (1610 
linear  feet). 

ToUl. 

i 

Coet 

Amonnt. 

Cost 

#1.80 

1.38 
1.05 

Amonnl. 

Cost 

Amoant. 

Cost 

$1.70 

3.30 
4.90 

Amonnt. 

1 

3 
S 

Wm.  T.  Gay- 
nor,    Fay- 
etteville, 
K.T. 

J.    F.  Brad- 
ley,   Hao. 
cheater,  y  a. 

CPowellNo- 
land,Bioh- 
mond,  y  ab 

1889. 
Deo.  1. 

Oot.  20. 
10  daya. 

1890. 
Mayl. 

Jan.  81. 
July   1. 

$1.50 

2.30 
3.75 

12,370.00 

8,776.20 
5.026.00 

$1,830.4)0 

1.805.80 
2,870.00 

$1.50 

1.20 
1.00 

8930.00 

799.80 
1,178.00 

$2,737.00 

5,457.90 
8, 033. 90 

$7,867.00 

11, 729. 70 

1 
17,515.90 

Contract  with  Wm.  T.  Gayuor. 

ja^o90 63 
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Ah$traei  of  proposaU  far  dredging  at  Kingaland  Beaehy  improving  James  Biter,  FirynM, 

opened  Ooloher  26,  16H9.  at  12.05  p.  m. 


No. 

Name  ftnd  addreaa  of  bidder. 

Commenoe. 

Complete. 

Percnbie 
yard. 

T«iUL 

1 

2 

MorrU  k,  Cammings  Dredging^  Company,  New 

York,  N.  Y. 
Chester  T.  Caler.  Norfolk.  Ya. 

Ten  days. 
Not.  10, 1899. 

Two  months. 
Jan.  1, 1880. 

|0.» 
.18 

Price  too  high.    All  rejected. 

Ahetraot  of  proposals  for  building  one  eoow,  improving  James  River,  Virginia^  opeiied  Jo- 

uary7f  1890,  at  12.05  p.  m. 


No. 


1 
3 

8 
4 
5 

6 

7 


Name  and  address  of  bidder. 


G«orge  W.  Donly,  Richmond,  Ya 

John  W.  Roger,  John  D.  Riddell,  Rich- 
mond, Ya. 

H.Bmsstar  A  Bro.,  Baltimore,  Md 

John  L.  Thomas,  Portsmonth.  Ya 

James  Woodall,  Charles  A.  Wilier,  Balti- 
more. Md. 

H.  T.  Morrison  Sc  Co.,  Petersbargh,  Ya.. 

W.M.Hope,  Portsmouth,  Ya. 


Commence. 


February  1, 1800 
do 


Receiving  oontract 

Twenty  days  from  date. 
At  once...  i 


Receipt  of  oontract. 
...do 


Complete. 


Apr.  15. 1880 
....do 


Apr.  M800 
Apr.  15, 1880 
do 


do 
.do 


Anoat 


II,  Ml  01 
1,B!&00 

M.aeaie 

2,6S0.M 
l,S<dN 


•  Deliver  at  Norfolk,  Ya. 
Contract  with  H.  Brasstar  &  Bro. 


report  of  mr.  c.  p.  e.  burowtn|  assistant  enginkkr. 

United  States  Engineer  Office, 

Richmond^  Va,,  June  30, 1890. 

Colonel:  I  have  the  honor  to  submit  the  following  report  of  operations  connected 
with  the  improvement  of  the  James  River  for  the  fiscal  year  jnst  ended. 

At  the  commencement  of  the  year,  viz,  Jnly,  1889,  the  operations  connected  viU 
the  improvement  of  the  river  were  in  continuance  of  the  work  of  fast  year  and  ooih 
sisted  in  dredging  material  from  Steam's  Dike  Cut,  in  excavating  material  at  Datek 
Gap,  in  excavating  material  from  Goode's  Rock  Cut,  and  in  cert-ain  survey  work.  The 
field  work  of  this  survey  was  completed  in  July.  It  was  merely  in  keeping  with  the 
asnal  local  survey  work  necessary. 

STEARN^S  DIKE  CUT. 

This  work  was  prosecuted  as  steadily  as  the  phenomenal  freshet  water  woald  per- 
mit during  the  months  of  July,  August,  September,  October,  and  November,  \8S9.  Of 
the  material  excavated  16  per  cent,  was  solid  rock,  the  remainder  consisting  of  grsTtl 
and  a  disintegrated  granite.  All  the  material  taken  out  was  nsod  for  pnrpoeefiof 
revetment,  protection  of  the  ends  of  wing  dams,  and  for  raising  and  strengtbeoing 
old  training-walls.  The  work  was  greatly  interfered  with  by  a  series  of  frechfts, 
the  most  extraordinary  of  any  that  have  yet  occnred  on  the  James.  Thus  dnrini; 
August  there  were  two,  although  no  freshets  had  ever  been  known  during  that  ruoDih 
before;  in  September  there  were  three;  in  October  one,  and  in  November  two.  Af 
each  freshet  was  accompanied  by  strong  water  several  days  before  and  after  the  cul- 
minating day  of  the  freshet,  it  will  be  seen  readily  how  much  delay  was  occsMoocd 
by  this  cause.  This  was  further  inteuHttied  by  the  position  of  the  dredged  cfaaDoeli 
which  are  particularly  exposed  during  swift  currents.  The  following  is  a  sommarj 
of  the  cubic  yards  excavated. 


Date. 


1889. 


Sand  and 
gravel. 


July 

AoKQBt 

Si^tember.. •. 1,212.8 

Oclober , 


November.. 
Total 


1,212.8 


Bock. 


Disinte- 
grated. 


31.375.2 
865.9 


2,117.1 
899.7 


6,257.9 


SoUd. 


513.0 
188.0 


i01.0 
286.0 


TMaL 


1, 


X9ti 

i,3i« 

XiAl 


i.«t 


«BPMMV. 


APPENDIX  I REPORT  OF  COLONEL  CBAiaHILL. 


995 


DUTCH  GAP  EXCAVATION. 

The  woi^k  of  exoayation  was  rendered  necessary  here  by  a  land«fllide  which  was 
described  in  the  lastannoal  report.  The  work  to  be  done  consisted  in  dredging  a 
channel  in  behind  the  slide,  so  as  to  cut  off  all  outward  pressure  and  thus  prevent 
any  further  sliding  into  the  Gap  itselL  It  was  deemed  more  Judicious  to  follow  this 
plan  than  to  attempt  to  cut  off  the  toe  of  the  slide ;  this  method  also  gave  an  oppor- 
tunity for  the  freshet  to  act  upon  the  materiali  and  to  wash  it  into  the  deep  holes 
belowy  which,  however,  it  does  not  appear  to  have  done  to  any  considerable  extent. 

The  work  was  completed  on  the  9th  of  September,  when  a  total  (including  last  year's 
amount)  of  39,725.9  cubic  yards  were  removed ;  a  channel  60  feet  wide  and  7  feet  deep 
at  low  tide  was  cut  entirely  through.  The  island  thus  left  in  the  Gap  should  be  en- 
tirely removed  at  as  early  a  day  as  possible.  The  following  is  a  summary  of  the 
work : 

Cable  ysrds. 

July ,..: 8,207.8 

August 7,171.8 

September ^ - 1,782.5 

Total 17,16-^.1 

DUTCH  GAP  TRAINING-WAIX0. 

Owing  to  the  cutting  through  of  the  Gap  and  the  great  change  created  thereby  in 
the  force  and  direction  of  the  currents  of  the  river,  certain  slow  physical  changers 
have  been  taking  place  which  need  careful  watching  lest  they  produce  injnry  to  the 
channels. 

Among  these  changes  is  a  gradual  eating  away  of  the  shore  to  the  east  of  the  Gap, 
on  the  right  bank  of  the  river.  This  for  several  years  i>ast  has  been  assuming  a 
greater  and  greater  degree  of  importance,  and  it  was  decided  to  prevent  any  furtlier 
encroachment  by  a  brush  training- wall.  This  work  was  advertised  for  contract,  and 
let  to  A.  J.  Bradley,  esq.,  who  commenced  on  the  4th  of  September,  1889.  and  com- 
pleted on  the  9th  of  December,  having  constructed  during  that  time  4,264  linear  feet. 
As  far  as  known  it  lias  answered  its  pnrpose  thoroughly.  It  was  executed  as  fol- 
lows : 

Linear  feet. 

September 1,045 

October 1,834 

November 492 

December 893 

Total ..!.-.  4,264 

,  goode's  rocks. 

This  work  was  also  a  continuation  of  the  work  of  the  last  fiscal  year.  It  was  prose- 
cuted dnring  July  and  August  and  was  coippleted  August  91, 1889.  The  following  is 
a  summary  of  the  work  done : 


Hontb. 


Jaly....... 

Aagaat 

ToUl 


Helen 
drilled. 


117 
72 


189 


Linear 

feet 
drilled. 


802 
430 


1,232 


Book. 


Disinte- 
grsted. 


Oub.  ydt. 

00.6 

264.6 


856.1 


Solid. 


Orth.ydt. 
•  370. 7 
633.4 


1,004.1 


A  channel  30  feet  wide  and  22  feet  deep  at  low  tide  is  to  be  dredged  without  drilling 
and  blasting.  To  cut  through  this  has  Iseen  several  years'  work.  The  cut  has  been 
advanced  about  500  feet  by  this  work.  It  is  somewhat  remarkable  that  the  cut  shouUl 
not  have  been  filled  by  the  sand,  but  it  has  not  done  so  to  any  extent.  The  sand  ap- 
pears to  sweep  through  the  cut  at  times,  during  which  it  seriously  obstmcts  the  drilV 
mg  by  choking  the  dirill,  but  it  does  not  lodge  in  the  cut* 
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KINOSLAND  REACH. 

The  nnmerous  and  high  freshets  hiMl  the  .eiSect  of  prodacing  a  short  hot  retj  ob- 
etrnctive  ehoal  at  Kingsland  Reach.  This  locality  of  the  river  has  been  ao  w«ll 
described  in  previous  reports  that  any  repetition  of  its  particnlar  f eatoree  is  aaneott- 
sary.  It  has  been  demonstrated,  beyoDa  all  donbt,  that  any  dredjnn^  done  would 
simply  be  a  temporary  relief,  unless  at  the  same  time  some  works  of  alignment  wen 
built.  That  a  proper  alignment  of  the  river  here  is  of  the  utmost  importance,  ii 
shown,  not  only  by  theory  but  by  the  following  practice.  For  the  reach  was  dredged 
out  in  1878  and  18o7,  and  yet  in  October,  1889,  the  bar  had  precisely  the  same  depth 
as  when  the  dredging  was  first  begun.  The  aligiiment  necessary  had  been  calcalst^ 
from  the  figures  of  the  different  surveys,  and  consisted  of  two  paH^,  a  high  traioing- 
wall  (8  feet  above  high  tide)  on  the  right  bank,  and  a  low  training-wall  (high  tide) 
on  the  left  bank.  It  was  decided  to  construct  the  training-wall  on  the  right  bftok, 
and  at  the  same  time  to  drtdge  a  channel  through  the  shoal.  Proposals  were,  there- 
fore, invited  for  the  construction  of  the  training-wall  and  for  dredging.  Those  for 
dredging  were  all  considered  too  high,  the  lowest  being  18  cents  per  cubic  yard,  Md 
an  agreement  was  entered  into  with  Messrs.  Gunn  &,  Co.  to  do  the  excavation  At  14 
cents  per  cubic  yard.  The  excavation  was  begun  on  the  1 1th  of  November,  1889,  and 
was  prosecuted  satisfactorily  to  its  completion  on  the  2^  of  March,  1890.  Daring 
this  time  59,960.9  cubic  yards  of  sand  and  some  muckage  were  removed  as  foUows: 

Coble  yards. 

November 8,2215 

December 8,779.8 

January ,\ 22,957.0 

February lO.OOaO 

March. 9.99i6 

Total '.. 59,960.9 

The  excavation  of  this  material  opened  a  channel  100  feet  wide  and  16  feet  deep  it 
low  water  through  the  shoal.  In  many  places  the  sand  ran  directly  back  intotb^ 
cut,  but  as  it  was  dug  much  deeper  than  16  feet  the  result  .was  that  at  many  points 
the  resulting  chanDel  is  mncli  wider.  The  running  in  of  the  light  sand  has  alviys 
occurred  here.  The  proposal  of  Mr.  W.  T.  Gaynor  for  the  training- wall  was  accepted. 
Work  was  begun  by  him  on  the  18th  of  November,  1889,  and  was  continued  through 
i4)  completion  on  the  10th  of  January,  1890.  A  total  of  5,075.5  linear  fset  was  con- 
structed as  follows : 

November 1,00&.5 

December 2,873.8 

January l,196.i 

Total 5,075.5 

Part  of  this  structure  is  parallel  to  the  direction  of  the  onrrent,  i,  s.,  train iDg-w»ll, 
and  part  is  at  right  angles,  i.  #.,  wing-dam.  As  far  as  known  the  stmctnre  is 
doing  what  was  expected  of  it.  However,  only  one  slight  freshet  has  occurred  since 
its  completion,  and  this  is  too  limited  an  experience  nom  which  to  draw  a  gfoenl 
conclusion. 

FLANT. 

To  aid  and  expedite  the  work  on  the  river  the  oonstmction  of  one  soow  and  one 
combined  steam  hoister  and  pile-driver  were  undertaken.  Proposals  were  invited  for 
these,  and  the  bids  of  Brusstar  &  Co.  for  the  scow  and  H.  T.  Morison  A  Co.  for  the 
hoister  were  accepted.  Both  vessels  Were  completed  according  to  their  respectiTe 
contracts.    The  hoister  has  given  great  satisfaction  in  its  workings  as  a  pile-driver. 

STANDARD  RURVKT. 


In  addition  to  the  usual  surveys  that  have  been  made  annually,  in  order  to  deter- 
mine the  effect  of  the  works  of  contraction,  a  standard  survey  was  begun  in  December 
and  was  continued  until  the  1st  of  March.  The  section  composed  in  this  survey  vm 
from  Dutch  Gap  to  Jordan's  Point.  The  object  of  this  survey  was  to  obtain  soon'dings 
sufficiently  near  together,  and  ou  proper  lines,  so  that  the  physical  characteristics  of 
the  various  sections  might  be  determined.  The  maps  resulting  from  these  sorveTi 
have  all  been  plotted  and  traced.  From  these  maps  about  four  hundred  sections  bare 
been  selected,  in  which  are  formulated  the  low-tide  area,  the  hi^h-tidearea,  themsi- 
imum  and  mean  depth,  the  position  of  the  center  of  area)  the  width  and  the  tidal  vol- 
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)  in  between  seotionB.  From  these  sections  are  to  be  calcnlate4  and  plotted  the 
lee  of  alignment  to  which  the  river  shores  will  be  reduced.  From  the  rectified 
tion  of  the  shores  the  port-warden  lines  will  be  established. 

.      NAVIOABLB  COXDITION  OF  THB  lUYBR. 

otwithstandine  the  many  hi^h  freshets  that  have  occurred  daring  the  past 
iteen  mouths  the  river  as  far  as  kuown  is  in  a  better  condition  than  before  in 
le  reaches  where  the  works  of  contraction  have  been  pat  in.  There  are  some  points 
t  have  not  been  touched  for  a  period  often  years  and  yet  the  channel  is  as  good, 
[lost  instances  a  great  deal  better,  than  when  they  were  last  worked  upon,  thus 
lonstratiug  the  lasting  e£fect  of  the  works  of  the  improvement.  As  the  work  of 
last  fiscal  year  was  but  a  continuation  of  the  work  of  the  previous  year  no  greater 
i gable  depth  can  be  reported,  as  the  intervening  bars  have  not  been  worked  upon, 
following  is  the  practical  available  draught  at  high  tide :  from  the  sea  to  Center's 
k,  I9i  feet,  thence  to  Qoode's  Rock,  18  feet ;  thence  to  Richmond,  IG^  feet. 
Very  respectfully,  your  obedient  servant, 

C.  P.  E.   BUROWYK. 

ol.  Wm.  p.  Craiohill, 

Corps  of  Engineors,   U.  S,  A, 


Section. 


dike*... 
dike.... 

like 

Aike 

like 

like 

like 

dike*... 
dike 

•  dike.... 
dike.... 
.dike.... 

dike*... 

•  dike.... 
dike.... 
dike 

•  dike 

dike«... 
24 

ito26... 
)to28.... 
>to28|.. 
30 


Rise 

and 

faUo(J 

tide. 


3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.6 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 


Area  in  square  feet 


Hl«h 
tide. 


5,393 
5,378 
5,836 
6,229 
6,801 
6,760 
5.896 
7,475 
7.805 
7,506 
7,696 
7.516 
7,446 
6.716 
6,676 
7.219 
7.344 
7.876 
8,050 
8,248 
6,888 
6,655 
6,704 


Low 
tide. 


4,137 
4.265 
4.436 
4,807 
4.008 
5.171 
4,738 
5,012 
6.420 
6,001 
6,042 
5.052 
5,724 
6,071 
6.374 
5,483 
6,769 
6,196 
6,510 
6,813 
5^402 
6,115 
5,280 


Die 

tanoeofi  water 
center 
of  area 

firom 

right 

bank. 


189 
192 
198 
213 
216 
218 
191 
225 
244 
237 
214 
•  213 
216 
182 
192 
201 
214 
228 
106 
108 
192 
241 
234 


Depth  of 
at  low 
tide. 


Max. 


Mean 


17.3 

17.5 

17 

17.1 

17.3 

17.2 

17.0 

17.3 

17.8 

16.8 

16.8 

20.8 

17.8 

10.3 

17.8 

16.4 

17.6 

20.1 

21 

21.4 

22.6 

20.4 

17.8 


11.2 

11.2 

11 

11.1 

12.4 

11.4 

14.3 

14.1 

14.3 

14.2 

12.6 

13.1 

11.6 

10.7 

11 

11 

12.8 

12.0 

14.8 

16.6 

13.0 

11.8 

12.3 


Width. 


371 
378 
403 
485 
398 
461 
331 
418 
450 
430 
484 
447 
492 
470 


496 
460 
480 
440 
418 
396 
440 
430 


Deflec- 
tion of 
cnrre  of 
center 
of  area. 


o    s 


Brewery. 


*C.  andO.  WharreB. 


*Stearn*fl  Dike. 


0  SOL 
2  15R 
080R 

5  OOR 

4  OOL 

6  15R 

5  15R 

5  15R 

1  OOR 

6  15R 

6  16R 

2  45L 
2  15L 
0  80R 

11  SOL 
800L 

12  46L 
OSOL 
9  OOL 

7  OOR 
445R 

«Ooode'a 


Die- 
tanceto 

next 
section. 


406 

880 

410 

400 

420 

410 

306 

386 

440 

336 

875 

4451 

410 

405 

365 

820 

260 

395 

505 

480 

325 

325 

615 
Rook. 


Tidal 

▼olame 

between 

sections. 


481.  OSO 
402,180 
678.610 
583,200 
647,230 
563,840 
537.575 
604.066 
677,600 
612.660 
582.760 
731,135 
690,440 
506,070 
684,815 
528,020 
423.280 
635.050 
761.440 
670,680 
477.100 
404,078 
915,735 
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SeetloD. 


I>ilc«to32. 
Dike  to  34  . 
Diketo36> 
37  to 38.... 
39  toit.... 
Dike  to  42  . 
41  to  44.... 
Piketo4e. 
43  to46|... 
43|  to  dike 
45  to  dike.. 
47to48.... 
49to50.... 
51  to  52*... 
53  to 64..'.. 
56to5e.... 
57  to  68.... 
69to60.... 
61to82.... 
83to64.... 
66toM.... 
67to6l.... 
69  to  70.... 
71  to  72... 
73  to  74.... 

76  to  76.... 

77  to  78... 
79  to  80.... 
81  to  82.... 
83  to  84*... 
85  to  86.... 
87  to  88... 
89  to  90... 
91  to  92.... 
93  to  94.... 
95  to  96.... 


BiM 

and 

fall  oft 
tide. 


Are*  in  square  feet. 


\ 


3.5 
3.5 
3.5 
3.6 
3.5 
3.6 
3.5 
3.5 
3.6 
3.5 
3.5 
8.5 
3.5 
3.6 
3.5 
8.6 
8.6 
3.6 
3.6 
3.6 
3.6 
3.5 
8.5 
3.5 
8.5 
3.5 
8.5 
3.6 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 


ti^. 


7,047 
7.339 
7,472 
7,684 
7,801 
8,004 
8,073 
8,308 
8,249 
8,196 
8,121 
7,438 
7.496 
7,667 
8,221 
8,625 
8,781 
8^484 
8,707 
7,998 
8,731 
8,844 
8.934 
9,113 
9,309 
9,462 
9.744 
9,630 

10. 461 
9,009 
9.241 
9.256 
9.218 
8,637 
9,965 

10,029 


Low 
tide. 


Dl8. 

tance  oflwator 
center 
of  area 
from 
right 
bank. 


5.574 
5.820 
r>,  926 
6.134 
6.240 
6,859 
6,623 
6,663 
6,702 
6.666 
6,511 
6,975 
6,067 
6,211 
6,779 
7,183 
7.846 
7,010 
7,287 
6,660 
7,261 
6,801 
7,398 
7,591 
7,783 
7.909 
8.194 
8.080 
8.907 
8.299 
7.637 
7.676 
7.503 
6.992 
8.180 
8,314 


232 
236 
223 
220 
214 
242 
228 
260 
236 
2^1 
232 
216 
202 
204 
196 
194 
194 
186 
186 
194 
199 
230 
225 
223 
230 
237 
232 
236 
264 
236 


Depth  of 
at  low 
tide. 


Max. 


16.8 

15.5 

16.3 

16.2 

16.6 

17.3 

16.7 

16.4 

17.1 

16.6 

17.6 

16.2 

17.6 

17.4 

22.4 

2L6 

2L1 

20l6 

21.8 

19 

22.4 

1&2 

21 

21.7* 

20.1 

20.6 

20.4 

22.4 

22 

22 


Mean. 


247  21.4 

209  I  21.3 

256  19.3 

251  ,  19.9 


13.2 
13.4 
13.4 
13.9 
13.9 
18.5 
14.6 
14.2 
15.1 
15.1 
14.2 
14.3 
14.8 
14.9 
16.4 
17.4 
17.9 
17.2 
17.2 
15.9 
17.3 
16.4 
16.8 
17.4 
17.8 
17.9 
18.6 

ia2 

20 

18 

16.6 

15.7 

15.8 

14.9 


285     21.1  !  16 


279     23.6 


16.9 


Width. 


421 
434 
440 
443 
446 
470 
443 
470 
442 
440 
400 
418 
468 
416 
412 
412 
410 
407 
490 
411 
420 
441 
439 
435 
436 
441 
443 
448 
444 
460 
460 
480 
490 
470 
510 
490 


Deflec- 
tion of 
curve  of 
center 
of  artaa. 


Dis- 
tance to 

next 
aection. 


o     ' 

245K 
2  15K 
0  15L 

2  OOR 

3  OOL 
3  15R 
0  15K 

0  00 

2  45B 

1  OOL 

3  15R  ' 

1  OOR 

2  OOL 
2  OOR 
845L 
2  15L 
1  80R 
8  15L 
6  16L 
1  OOR 
6  15L 
0  16R 

0  16L 

1  30L 

0  15R 

2  OOR 
130L 
230L 
8  15R 

1  OOL 
0  90  L 
8  30R 
0  16L 
0  00 

6  OOR 

4  OOR 


525 
510 
100 
375 
270 
26& 
225 
210 
356 
380 
480 
476 
445 
485 


416 
315 
270 
456 
495 
510 
496 
445 
470 
48S 
506 
485 
510 
4«5 
535 
620 
520 
530 
370 
385 
525 


ThIaI 

voluate 

betvttt 

aeclioaik 


781.  SSI 

6is.aoo 

583,  SM 
438,  fi« 
423,470 
3S8.5a 

394, «» 
538,121 
Sn.501 
737, 7« 
68$,  SO 

641,  en 
7os.7e 
54;  w 

697,  Ul 
4SS,IM 

00,571 
718,731 
768.571 
768,310 
680.  «I6 
71«^28l 
744,471 
781,235 

731. :» 

791. 5» 

735,00 
86S,74S 
853.841 
88S;90I 
890,408 
634,551 
673,730 
92a  7» 


1  Rtohmond  Bwr . 


^'Baa^'^XvXi^eNaiu^ 


*  Warwick  Bar. 


i 
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Mtlon. 


khore... 

thore — 

shore.. 

shore.. 

shore.. 

»hore. . , 

shore.. 

shoie... 

shore.. 

shore.. 

shore. . . 

shore*.. 

shore... 

shore... 

shore... 

shore... 

shore... 

to  142... 

to  140... 

to  150.. 


Rise 

end 

fallofl 

Ude. 


3.8 
a.5 
8.5 
8.5 
8.5 
3.5 
3.5 
8.5 
3.5 
3.6 
3.5 
3.5 
3.5 
3.5 
3.5 
8.5 
8.5 
8.5 
8.5 
8.5 


3.5 

r 

3.5 
8.5 
3.5 

a6 

3.5 


Area  in  square  feet,  tanceof 

cf'Dter 
of area 
I'roni 
Low         ri^ht 
tide.        bank. 


Hiffh 
tidl 


9,87S 

9,818 
10,081 
10,874 
10, 701 
10,535 
U.  140 
11,280 
11, 610 
11,404 
12,021 
12,758 
12,877.5 
11,480.5 
11,290.8 
10, 841. 5 
10,307.5 
10,224 
11.456 
11,431.5 
11,973.5 
10,708 
10,373.5 
10,982 

9,846 
10, 300. 5 
11,087.5 
10.899 
11,041 
10.89&5 
10,550.6 
11,003.5 
10, 013 
10.454.5 
12,823 
11,438 


8,049 

7,858 

8,188 

8,880 

8,770 

9,589 

9,159 

9,271 

9.705 

9,45!i 

9,851 
10, 413 
10. 182. 5 

8,788.5 

8. 630. 5 

8,246.5 

7,722.5 

7,774 

9.006 

9,086.5 

9,743.5 

8,633 

8,298.5 

9,134 

8,006 

8,614.5 

9,272.5 

8,919 

9.496 

8,994.5 

8,645.6 

9,  221. 5 

8,963 

8,771.5 
10, 810 

9,491 


268 
270 
266 
288 
300 
297 
281 
287 
260 
259 
265 
276 
*316 
258 
254 
254 
220 
185 
226 
210 
212 
190 
182 
187 
191 
210 
220 
243 
280 
263 
249 
236 
210 
235 
247 
229 


Depth  of 

water  at  low 
tide. 

Width. 

Deflec- 

tiOD  of 

curve  ot 
center 

Die- 

tanceto 

next 

MST. 

Mean. 

of  area. 

section. 

21.8 

15.4 

521 

o    / 

• 

485 

20 

14 

500 

5  SOB 

500 

22.4 

15.1 

541 

3  OOR 

490 

24.3 

16.7 

527 

4  16R 

460 

21.4 

15.9 

550 

1  OOR 

500 

19.7 

15.4 

560 

380R 

485 

19.6 

15u6 

584 

345R 

620 

18.4 

16.1 

,     574 

2  OOR 

500 

21.1 

17.6 

646 

3  OOL 

486 

20.8 

16.4 

574 

0.45L 

355 

21.4 

15.0 

620 

0  45L 

846 

22.4 

15.6 

670 

545t 

485 

24.9 

18.2 

770 

445 

22.3 

11.4 

770 

446 

23.3 

11.3 

760 

340 

24 

10.7 

770 

495 

25.2 

10.9 

710 

496 

29.5 

11.1 

700 

. 

675 

26.9 

12.8 

700 

560 

25.6 

13.6 

670 

160 

28.5 

14.7 

660 

803 

29.9 

J4.3 

600 

4  45L 

292 

29.8 

13.8 

600 

8  OOL 

292 

28.6 

17.2 

530 

8  30L 

248 

29.6 

16.2 

500 

1  16  R 

230 

28.5 

17 

510 

2  OOL 

296 

26.6 

17.8 

520 

8  80L 

270 

26 

15.6 

570 

5  SOL 

330 

24.0 

15.3 

620 

10  30L 

280 

20.8 

15.9 

560 

5  OOL 

310 

29.5 

15.7 

550 

8  OOL 

190 

29.2 

18 

510 

7  30R 

320 

26.7 

19 

470 

8  SOL 

290 

27.5 

18.2 

480 

10  OOR 

310 

28.5 

18.6 

580 

14  50L 

810 

27.4 

16.9 

500 

2  OOL 

296 

Tidal 

Tolnme 

between 

sections. 


T 

917,620 

963,500 

915,810 

867,100 

968,000 

954,480 

1,040,000 

980,000 

962,600 

741,950 

770, 010 

1,222.200 

1,213.070 

1,205,505 

680,720 

1,267,300 

1,221,660 

1,408,750 

1,842,880 

366,080 

651,450 

006^608 

558,888 

482,752 

406,180 

529,706 

612,460 

682.440 

566,720 

691.480 

351.120 

549,120 

483,430 

572,880 

618,800 

579,380 


Failing  Creek. 
I>rewT7's  Blnft 


■Transit station,  Drewr?'ii. 
*  Transit  station,  CoruwalL 


*  Transit  station  Box. 


1000     REPORT   OF   THE   CHIEF    OF    ENGINEERS,  U.  S.  ARMY. 


Availahle  draught  at  high  (i4e— OoDtinaed. 


SeottoB. 


BiM 

ftnd 

faUofl 

tide. 


No.  17 

No,  18 

No.l»» 

No.  20 

No.  21" 

No.  22 

No.  23 

No.  24 

No.  26 

No.  28* 

No.  27 

No.  28 

No.  29 

No.  80 

No.  31 

No.32« 

No.  38 

No.  34 

No.  35 

No.  36 

Na87 

Na38 

Na39 

No.  40 

Na41' 

No.  42* 

No.  48 

No.  44 

Na46 

No.  46 

Na47 

No.48 

No.  49 

No.  50 

Na61 

No.  62 

8  5     11,628 


3.6 
3.5 
8.5 
3.6 
8.5 
8.5 
3.5 
3.6 
3.5 
3.5 
3.5 
8.5 
3.5 
3.5 
8.5 
3.5 
8.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
8.5 
3.6 
8.6 
8.5 
3.6 
8.5 
3.5 
3.5 
8.5 
8.5 
3.5 
3.5 


Area  in  square  feet. 


Hich 
tide. 


10,784.8 

10,828 

11.150.5 

11.011 

11,214 

11. 009. 5 

11,006 

11,426.6 

12,301 

11,887 

11,878.6 

11,929 

13,241 

12,402 

11,023 

11,860 

11.928 

11,000 

11,617.6 

11,434.6 

12.287.5 

11,814 

10.482.5 

11, 701 

11.702.5 

12,013 

11.238 

11,831 

11,71L6 

11,789 

11,206.5 

11,  SOL  6 

11, 926. 5 

12,378 

12. 094. 5 


Low 
tide. 


*Traiiait«UUon,  Wilton. 
"Tranait  aUtion,  Suwa. 


9.648 

8,77115 

8.749 

9.005.6 

8.800 

8.970 

9.605.5 

9.363 

9,082.6 

9,962 

9,445 

9,508.5 

9,751 
11,129 
10.548 

9,004 
10,276 
10,240 

9,867 

9,609.5 

9.620.6 
10. 191. 5 

9.334 

8.584.6 

9,088 

9.656.5 
10,000 

9,226 

9,441 

9,467.5 

9,347 

8,829.5 

9,485.6 

9,583.6 
10,431 
10,186.6 


Dla- 

anoe^f 

center 

of  area 

trom 

right 

bank. 


246 
246 

273 
291 
828 
^828 
229 
874 
411 
463 
481 
450 
480 
887 
837 
204 
220 
251 
272 
297 
295 
827 
847 
292 
888 
337 
828 
843 
881 
388 
879 


Depth  of 

water  at  low 

tide. 


Max. 


366 
393 
422 

368 


26.8 

23.8 

22.4 

2L1 

20.7 

20.6 

19.7 

17.8 

22.9 

8a6 

814 

89.1 

89.8 

87.8 

88.8 

88.7 

38.8 

83.8 

27.8 

28.8 

26.4 

24.6 

24.6 

26 

25.0 

23.5 

22.8 

21.7 

20.1 

19.5 

19.2 

19.2 

1&6 

22.7 

20.7 


Mean 


17 

16.8 

14.6 

14.6 

14.3 

18.8 

14.9 

18.8 

18.8 

14.2 

18.  S 

li.2 

1&4 

18.4 

19.2 

24 

22.8 

21.8 

19.7 

ia2 

17.8 
17.2 
16.8 
16.2 
16.7 
16.8 
16.4 
15.1 
16.7 
14.5 
18.1 
118 
117 
14.1 
117 


Width 


18. 5     13. 9 


570 
580 
600 
820 
620 
650 
660 
680 


700 
710 
870 


610 
660 

400 
450 
480 
500 
680 
660 
500 
570 
680 
680 
500 
610 
610 
600 
660 
710 


090 
080 
600 
780 


Deflec- 
tion of 
curve  of 
center 
of 


Dis- 
tance to 

next 
sectiop. 


245 


280 
275 
270 
320 


275 


210 


805 


186 


■Transit  station,  Kiln,  Chafiin  BlalT. 
« Transit  stotion,  Blojf,  Chattis  Bay. 


o    * 
lOOOL 

1015R 

445L 

200R 

4  OOB 

8  15R 

080R 
lOOOR 

700R 
18  16  R 
12  15R 

8  OOL 

8  16R 
12  30B 

8  45R 

7  15R 
080L 
600R 

1  30R 
800R 
830L 

12  15  L 
245R 

2  15L 
980R 

3  15L 
24SL 
830R 
845R 
1  46L 
430R 
0  00 
900L 

8  OOR 

7  SOB 

14  SOL 

t    280 

*  Transit  station. 
•Tranait  station. 


806 
278 
270 
180 
805 


Tidil 
▼oUm 


285 
810 


200 


511, » 
501.  S» 
0S3,M« 
0IM,I1I 

oiB.es 
mm 
n&,a« 

007.151 

SOiM 

471.119 

ou.ie 

401, 7« 
287.19 
4AM 
518,  C» 
40k  7S 
M7.fft 
4S€,m 
013.  M5 

m,m 

550^315 

m,m 

450.  Tsa 

on.tio 
m,m 
9m,m 

700,O 

oao.oM 

557,711 
'OO'.SM 

OMM 

Battia 
Buck 


4 

-I 
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AwMdbU  draught  at  high  Hde^-Contmned. 


68>. 
S5.. 

66.. 
67.. 
88* 


ao> 

a.. 


N.. 
B5«. 


I7«. 


JO... 

n.. 

J2... 

»». 

r4»., 

f6... 

7... 

•»... 

»»« 

1... 

2... 

3... 

4". 

5... 

I... 

7... 


Die. 

]>epthof 

ssr 

faUol 
tida. 

Area  1b  ^qoare  feet. 

tanoeof 

center 

of  area 

from 

riKht 

b£ik. 

water  at  low 
tide. 

Width. 

Deftec- 

Uonof 

onrreof 

center 

of  area. 

Dta- 
taneeto 

next 
seotion. 

Tidal 

Tolnme 

between 

aeotiooa. 

4 

^ 

Low 
tide.  \ 

Max. 

Mean. 

3.8 

12,O0&6 

0,602.6 

334 

17.6 

14.4 

670 

O    r 

13  30  R 

250 

610.  SOO 

3.3 

13,617 

14,943 

378 

18.5 

14.6 

750 

400L 

285 

752,400 

8.3 

14064.6 

11,348.6 

372 

19.6 

14.3 

790 

730L 

275 

740,750 

a3 

13,464 

10,791 

325 

2L7 

13.8 

780 

830L 

270 

710,660 

3.8 

la;  083.8 

10;  651. 6 

288 

20.8 

15 

710 

800L 

296 

601. 185 

8.8 

12.308 

10.064 

268 

30.2 

15.6 

650 

1  30L 

235 

516,825 

3.3 

12,013.6 

9,868.6 

242 

29 

16.9 

620 

6  SOL 

250 

628,000 

8.3 

11,679.5 

9,600.6 

236 

27 

15.8 

600 

8  OOB 

230 

479,320 

8.3 

10,600 

8,511 

201 

24.4 

14.2 

600 

26  46L 

256 

527.340 

3.3 

10,743 

8,697 

258 

21.3 

14.7 

500 

13  OOB 

200 

412,600 

8.8 

10,834 

8^756 

279 

26 

14.6 

600 

27  SOL 

210 

440,160 

8.8 

11,867 

9,266 

261 

1&7 

16.1 

610 

24  aoR 

165 

346,840 

8.3 

0,968w6 

7,896w5 

858 

1&6 

13.1 

600 

700L 

215 

471,925 

8.8 

9.874.6 

7,564.6 

866 

17.4 

11.2 

670 

230L 

266 

626,400 

3.3 

0.00 

7,453 

363 

18.5 

10.0 

700 

13  OOR 

206 

706,920 

8.3 

10.206.6 

7,965.5 

866 

16.9 

U.7 

680 

5  15R 

260 

'596,440 

8.3 

10,866.6 

8,62L6 

313 

19.8 

13.2 

660 

730L 

250 

669,250 

8.8 

11,462.6 

8^162.6 

328 

32.2 

ia7 

670 

18  OOR 

255 

676,656 

8.8 

10.469.6 

4ltB8L5 

291 

17.8 

12.9 

640 

1  15L 

255 

560,725 

8.3 

12,60416 

10,428.5 

289 

29.2 

14.9 

680 

9  45R 

265 

586,915 

8.3 

15,627.6 

18,883.6 

280 

84.6 

20.5 

656 

236L 

275 

596,940 

&8 

17,631 

16,619 

297 

4L6 

25.4 

610 

16  OOB 

215 

418,605 

8.3 

16,637.6 

14,866^6 

296 

66.4 

29.1 

510 

16  OOR 

160 

290,400 

3.3 

16,461.6 

14,608.6 

282 

61.5 

27.5 

630 

16  OOR 

225 

423,050 

8.8 

14,32&6 

12,88L6 

206 

43.4 

22.1 

560 

4  15R 

325 

669,750 

8.8 

13,608.6 

11,490.5 

282 

84.8 

ia8 

610 

14  OOR 

310 

675.180 

8.8 

U801.6 

10.667.5 

802 

2a6 

16.2 

660 

6  16R 

265 

557,685 

8.8 

12.666 

10.626 

298 

28.2 

15i6 

680 

14  80L 

275 

630,550 

&8 

18,377.6 

10,936.6 

883 

22.9 

15.4 

710 

0  00 

245 

626,710 

818 

18,763 

11,000 

873 

22 

14.2 

780 

000 

310 

844,130 

a8 

12,845 

10,073 

872 

20.3 

12.4 

810 

200L 

330 

925,650 

8.8 

18,445 

10,607 

860 

1SL6 

12.7 

830 

4  30L 

256 

716,275 

8.8 

18,671.6 

10,799.6 

851 

20.6 

13.3 

810 

I  46L 

245 

687,025 

8.8 

14,886        11.660     1 

860 

2L5 

13.9 

830 

2  15L 

240 

637,680 

mnaltatation,  WUUs'  Wharf, 
ranait  station,  Kingslaud. 
ranait  station,  Ckd. 
ranait  station,  Ont. 


*  Transit  station.  Inlet 

*  Transit  station,  Nick. 

*  Transit  station.  Bain. 
■Transit  station,  Phil. 


•Transit  station,  Bennett's  Wharf. 
**  Transit  station,  Agrowid. 
■■  Transit  station.  Dam. 
^*  Transit  station,  Tmnk. 
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Available  drawghi  at  high  fide— Continued. 


Seotkkii. 


No.M  ... 

No.  89'... 
Nb.M  ... 
No.  91.... 
No.»2«.. 
No.  83.... 
No.  94.... 
No.95»... 
No.9««  .. 
No.  97.... 
No.  98.... 
No.  99.... 
No.  100... 
No.  101  ■  . 
No.  102... 
Np.103... 
No.lOi... 
No.  105«. . 
No.  106... 
No.l•7^. 
No.  108... 
No.  199... 

No.  no... 

No.  111*.. 
No.  112... 
No.  113... 
N0.IU... 
No.ll5».. 
No.  116  ". 
Nall7... 
N0.II8  .. 
NallO... 
Nal20... 
Nal31". 


Ri«e 

and 

fkllof 

Ude. 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

S.3 

3.3 

3.3 

3.3 

3.3 

8.3 

8.3 

8.8 

3.3 

3.3 

3.3 

8.3 

3.3 

3.3 

8.3 

3.3 

3.3 

8.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

Area  lo  sqaare  feet. 


14, 164. 5 

16,003.5 

14,720.5 

14,872 

14,701 

15,554.5 

13. 191. 5 
14,782 
15,328 
13,263 
14, 175 
14,010.5 
13,933 
14,677 
20,312 
24,096.5 
14,734 
13,799 
12,642 
12,887.6 
13.654.5 
14, 151 
14,266 
14,664 
14,837 
14.552 
13,421 
13,899 

18. 119. 6 
13,301.5 
12,826 
12,636 
12, 714. 5 
12,330.5 


Low 
tide. 


11, 689. 5 

13. 198. 5 

12.617.5 

13,057 

13. 018 

13,937.5 

11,640.5 

13,198 

13.579 

11,481 

12,294 

12, 030. 5 

11,821 

12,697 

18,233 

21,854.5 

12,721 

11,918 

10,827 

11,138.5 

11, 437. 5 

12,534 

12,550 

12,849 

12,956 

12,539 

11,309 

11,764 

11,049.5 

11,820.5 

10, 912 

10,755 

10,833.5 

10,449.5 


Dia 

tanoeo 

center 

uf  area 

from 

right 

bank. 


Depth  of 
fjwateratlow 
tide. 


295 

304 

217 

214 

216 

238 

225 

213.51 

229 

246 

251 

256 

271 

206 

283 

319 

302 

307 

284 

230 

217 

220 

253 

293 

839 

340 

317 

323 

312 

305 

306 

318 

306 

302 


M  X. 

21.5 
33.5 
40.6 
4&6 
iO.7 
49.8 
48.9 
43.4 
39.4 
87.6 
84.2 
30.9 
28.1 
51.3 
59.6 
65lS 
88.8 
36.4 
86.8 
36.8 
39.1 
41.3 
42.9 
42.8 
46.3 
37.3 
34.1 
30.9 
37.6 
39.5 
36.4 
36.3 
33.2 
31.1 


16.2 

16.1 

20.6 

25.1 

27.1 

30.3 

26.4 

29.3 

27.1 

22.7 

32.7 

21.1 

19.3 

22.2 

30.4 

88.6 

23.7 

22 

20.8 

22.2 

24.9 

27.2 

27.6 

34.7 

23.9 

21.6 

18.5 

1&9 

1&4 

29.9 

19L8 

19i9 

20.0 

19.3 


Width. 


720 
820 
610 
520 
480 
460 
440 
460 
500 
510 
540 
570 
610 
570 
600 
650 


540 
630 
600 
460 
460 
490 
520 
540 
580 
610 
620 
600 
540 
550 
540 
540 
540 


Deflec- 
tion of 
oorveof 
center  of 
ai«a. 


0  ' 

4  45L 

5  30L 
22  60L 

9  15L 

13  15  L 

9  15L 

1  45R 
980L 

1O30L 
1  46L 

1  OOL 

11  OOL 
9  16L 

2016L 
8  80L 

84  SOL 
645L 

•  ••*•  •••« 

3  OOL 

4  30R 
3  OOR 
600R 

15  15R 

12  30R 

16  80R 
18  30R 

2  OOL 
10  45R 

94SR 
900R 
1  30R 

5  90B 
600B 

6  45B 


Dia- 

to 
next 
aection. 


250 
270 
315 
280 


230 
365 
390 
315 
SIO 


310 
365 
160 
195 
320 


250 
270 
300 


Ttdd 
▼oloM 


235 
349 


306 


663.  a» 

618.  M 
481. 7» 
421.  MO 
36i» 

483,430 

40,416 
S83,IN 

634,  an 

740,  MO 
345.  fit 
41iU» 
633,  MO 

631.  M 
488,  Ml 
498^40 

4H2S» 
4B^m 

529,801 
471, 340 
566.145 
484. 80S 
521,005 
623,  MO 
722,100 
7061 400 

8690^10 
554,05 


902. 600 


*  Transit  atation,  ferry. 

*  Transit  station.  Cave  Devil's  Beach. 

*  Transit  station,  Pierce. 

*  Transit  station,  SycamoT«. 


■  Transit  station. 

Reach. 
•  Transit  sUtion, 
'Trft>Qfiit  Htatiuu, 


Pine  Devil**     •  Transit  sUtioa  .DvtbI. 

*  Transit  atation,  Vale. 
Point  *•  Transit  aUtion.  Meadow. 

Honse.  ■*  Transit  station,  Baspbarrj. 
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AvaUahh  draught  at  high  tide — Continued. 


SMtlon. 


122 

123 

124..... 

125 

126 

127  ... 

128 

129 

130 

131 

132».... 

133 

134  ... 

135 

136 

137 

138».... 

139 

140...  . 

141 

142 

143».... 
144*.... 
145»... 

146 

147 

148  ... 

149 

160..... 

161 

152 

168»-... 

154 

156 

156 

157 


Rise 

And 

fall  of 

tide. 


' 


!»•  3 

3.3 
3.3 
3.3 
3.3 
V.3 
3.3 
3.3 
3.3 
3.3 
8.3 
3.8 
3.3 
3.3 
3.3 
3.8 
3.3 
3.3 
3.3 
3.3 

as 

3.3 
3.2 
3.2 
3.2 
3.2 

a  2 

Z.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 


Area  in  squwe  ieet. 


Hieh 
tide. 


12,500 

12, 03O.  5 

12,255 

13,611 

13, 747 

13^730 

12,937.5 

13,068.5 

11,962.5 

12.768.5 

12,792.5 

13,^00.5 

11,831 

12,487 

12.258 

11,503 

12,191 

12^604 

13,088 

13,676.5 

12,975 

14,342 

28,681 

19, 318. 5 

20,148 

18,636 

15,030 

17,046.5 

18,733 

19,241.5 

18.361 

15.56&5 

16  870 

16»537.5 

16,754.5 

17, 618 


Low 
tide. 


10,529 

10,182.5 

10,407 

11,433 

11,470 

11,519 

10. 825. 5 
11,022.5 
10,048.5 

10. 783. 6 
10,944.5 
11,254.5 

9,940 
10,705 
10,542 

9.778 
10,641 
10,522 
81, 339 
11. 795. 5 
11,028 
12,329 
25^321 
16,124.5 
17,332 
15,980 
13,034 
14.838.5 
16,781 
17,417.6 
16,569 
13. 712.  5 
14.950 
14,521.6 
14. 642. 5 
15.442 


Dls- 

tanoe 

center 

of  urea 

from 

TV(bt 

bank. 


Depth  of 
ofj water  allow 
tide. 


303 
282 
296 
366 
391 
384 
366 
360 
348 
348 
339 
365 
321 
296 
262 
270 
266 
272 
300 
300 
801 


636 

487 
443 
427 
417 
373 
291 
278 
279 
319 
318 
308 
340 
351 


Max. 

30.0 

27.5 

2&4 

28.8 

2&7 

29.9 

32.3 

33.5 

36 

37 

35 

84.3 

32.7 

32.9 

35.4 

36.1 

86.1 

36.2 

35.4 

36 

86.1 

83.3 

50.4 

41.5 

38 

35.1 

82.7 

39.2 

43.3 

43.6 

43.6 

42.7 

40.1 

3&2 

34.1 

33 


Mean. 


18.4 

19.2 

19.8 

18.1 

17.3 

18 

17.7 

18.7 

1&2 

18.9 

20L6 

19.1 

18.4 

20.9 

21.6 

ia8 

22.4 

20.6 

22.6 

21.8 

19.7 

2L2 

24.8 

17.2 

20.4 

19.9 

19.4 

22.4 

2a9 

3a2 

3L2 

24.9 

26.2 

24.2 

2a2 

2a  7 


Widtb. 


670 
530 
650 
630 
660 
640 
610 
590 
550 
570 
530 
690 
540 
510 
490 
620 
470 
610 
500 
540 
660 
680 

1,020 
940 

.  850 
800 
700 
660 
680 
540 
630 
550 
670 
600 
630 
650 


Deflec> 

tiou  of 

curve  of 

center  of 

area. 


o     f 

2  15L 

8  15R 

3  30'L 
880R 
6  OOR 

13  30R 
245R 
200L 
2  45R 
446R 


11  30R 
946R 

11  30  R 
8  45R 
680R 
7  16R 


600R 
845R 
800R 


29  80L 
1  15L 

3  80L 
17  OOR 

480R 

4  16L 
930R 
230R 

12  16R 
4  OOR 
380L 
8  80R 
3  SOL 


Dia. 
tanceto 

next 
section. 


260 
220 
280 
250 
260 
260 
220 
260 
225 
236 

315 
806 
826 
280 
260 
215 
296 
816 
860 
146 
1.380 
285 
325 
310 
255 
296 
250 
170 
265 
240 
205 
865 
266 
225 
275 


Tidal 
Tolame 
between 
flections. 


497,640 
406,780 
563,640 
5^,000 
583,440 
540,500 
407,880 
514,800 
488,075 
449,790 
166i760 
618.670 
658,760 
566,425 
506,180 
488,250 
401,190 
665,220 
671,725' 
680,040 
287.100 
3,708,060 
921,120 
962,000 
848,160 
636,480 
670^240 
520,000 
820,960 
479, 120 
437,760 
387,040 
718,220 
626.320 
482,400 
611,600 


1  Transit  station,  Cox's  Wharf. 

*  Transit  station,  Frieod. 

>  Xraoal^  ^tatton,  Bar,  Upper  Datoh  G. 


^Tranait  sUtioD,  Lower  DutokQ. 
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Atailable  draught  at  high,tide — Continued. 


Saotim. 


Ko.160. 
No.iei.. 
No.  182.. 
No.  163.. 
No.l64<. 
N«.1G6.. 
Ne.  166. . 
N«.167.. 
No.  168., 
<^o.  166* 
Ng.170.. 
No.  171.. 
No.  172.. 
No.l73«. 
Nal74.. 
No.  176.. 
No.  176., 
No.  177«. 
No.  178.. 
No.179. . 
No.  180.. 
No.  181.. 
NOu  182*. 
No.  183.. 
No.l8i.. 
No.  185.. 
Nal86.. 
No.  187.. 
No.  188.. 
No.  180«. 
Nal96.. 
No.  101.. 


•ad 

fftllofi 

tide. 


AroA  in  aqaaan  feet. 


tide. 


3.2    16^964 

8.2     17,776 
3.2     17,015 
8:2     18,173 
3.2     18.668 
8.2  I  17,678 
8.2  '  17,262.6 
8.2  ^  16,466 
3.2     16,967.5 
3.2  !  17,013 
17.S64 
17.608 
17,683.6 
18;  620 
18,518 
18,108.6 
17.617 
16,776 
90^463.5 
10.166.6 
18,9M.5 
18^968 
18,360.5 
10,003.5 
18,186 
17.875 
17,464.5 
18,27&5 
17.136.5 
18,054 
10,103 
17,740.6 
18,751 
16,601 


8.2 

8.2 

8.2 

3.2 

&2 

8.2 

8.2 

8.2 

8.2 

3.2 

8.2 

3.2 

8.2 

8.2 

8.2 

3.2 

8.2 

8.2 

8.2 

3.2 

3.2 

3.2 

3.2 

8.2 

Low 
tide. 


14,682 

16^338 

14,610 

16.453 

15,261 

15,021 

14,546.5 

13,650 

14.171.5 

14,067 

14,584 

14,808 

14,605.5 

15,160 

14,964 

14,872.5 

14,061 

18,806 

16^007.6 

16,872.6 

15^704.5 

16,766 

15,265.5 

16,447.6 

16,000 

14,830 

14,31&5 

15, 142L  5 

14,006.5 

16,764 

16,801 

14, 618. 5 

16.880 

14,011 


Din- 

tenoeof 

center 

of  area 

ftxnn 

right 

bank. 


Depth  of 

water  at  low 

tide. 


Max. 


430 

496 

473 

467 

480 

604 

486 

401 

634 

524 

616 

530 

664 

668 

618 

503 

470 

582 

481 

428 

424 

408 

402 


885 


3L0 

20.0 

2&6 

26L7 

26.8 

86.6 

84.0 

28.8 

8L8 

20.6 

20 

18.6 

18 

17.6 

17.2 

17.8 

17 

IflLS 

22.6 

21.7 

80.8 

84.2 

24.4 

27.3 

8L4 

29.8 

28 

82.1 


Mean. 


880 

82.8 

823 

83.8 

827 

84.0 

260 

86.8 

286 

40.3 

268 

40.7 

21.6 
20.1 
10.3 
18.8 
1&3 

^8.1 

16u0 

16 

16u6 

16L8 

15.7 

1&8 

14.4 

14.8 

18.1 

14.8 

18.4 

16.0 

16.2 

18.2 

16.3 

16.1 

18.2 

15.6 

15.8 

14.0 

15 

15.0 

15.8 

16.3 

16.8 

15.8 

17.0 

18.6 


Width. 


680 

736 
750 


830 
830 

860 

850 

850 

800 

020 

040 

U016 

1,080 

1,000 

1,000 

1.060 

870 

1,060 


070 


04p 
l.OSP 
060 
060 
050 
060 
020 
070 
1,030 
060 


DeHeo- 

tiODOf 

cnrre  of 
center 
of  area. 


800 


o    / 
^  OOL 

10  30R 
2  45R 

0.00 
546L 
4  15R 
7  46R 
6  16L 
12  OOL 
20  45R 
0  45L 
^3  OOR 
0  45L 
OOOR 
14  OOR 
4  15L 
800L 
12  15L 

16  15  R  1 
6  15L 
800L 
23eL 

17  15  L 
846R 

23  SOL 
26  30R 
*  830L 

11  46L 
00  00 

400L 

lOOL 

16  15  L 

00  60 

86  SOL 


DU- 
tanceto 

next 
eection. 


▼olme 
betweaa 

aectioat. 


■  Transit  station.  Poet. 

*  Transit  sUtion,  Variaa  Wharf. 


230 


845 


260 
235 
215 
240 
246 
306 
235 
270 


165 
285 
245 
855 
245 
345 


405 
250 
363 
120 
205 
S06 
345 
345 
315 
325 
205 
376 
840 


540. 96D 
564, 4» 
628LIM 

711, 36» 

748;  sa 

64^  4» 
606,444 
613^  MO 
661. 441 
OU^W 
721, » 
8«L» 
964, 4M 

1,054;  W 
662,650 
OSS.  (10 
TTIylOO 
807.M0 
777,  ns 

1,061,015 
OK^HO 

1.2«^0« 
820.400 

i,ooi,ao 
m,i» 

99^4«0 

1.06^IM 
LOW,  410 

1,«M« 

i,oeio.600 

619.  OH 

857.290 

607.  nt 


>  Transit  station.  Allen.       •  Transit  station  Dorchester.  Bsnej '■ 
*  Transit  suUon,  CaldwelL      Wharf. 
•  Transit  station,  Xln. 
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Available  draught  at  high  tide — Continaed. 


don. 


RiM 

and 

fait  of 

tide. 

8.2 

3.  Si 

3.2 

3.2 

8.2 

8.2 

3.^ 

.  8.2 

3.2 

3.2 

8.2 

Z.2 

3.2 

B.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.3 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

Area  in  square  feet. 

Dia 

tanceof 

center 

of  area 

from 

right 

bank. 

^    High 
tide. 

Low 
tide. 

20,060.5 

18,194.5 

231 

17,558 

15^856 

231 

19.451 

17, 819 

233 

22,026 

20,426 

210 

20.662 

19,126 

211 

20,747 

18,923 

247 

20.327 

18,216 

284 

20.162.5 

17.730.5 

838 

18^426 

15,674 

365 

10,564 

16^684 

435 

18»  673. 3 

15,793 

441 

18.584 

15,512 

499 

18,563.5 

16,363.6 

494 

19.016* 

15,476 

671 

10.003 

15,291 

601 

18, 697. 6 

14,767.5 

610 

19,398.6 

15,302.5 

685 

18,674.5 

14.610.5 

939 

18.476 

1^316 

680 

19,398 

15,206 

678 

20.095 

16,479 

572 

18,088 

15.016 

463 

18,573 

15,661 

426 

19.376 

26,720 

372 

19,440 

16,880 

428 

21,726 

19, 2.30 

447 

19,442 

17,234 

406 

18,975 

16.863 

383 

16»978 

15. 378 

248 

17,710 

16,046 

254 

16,579 

14, 819 

254 

15,881 

14,057 

290 

21.303 

19,159 

308 

19,994 

18.042 

283 

19, 214 

17.028 

339 

Depth  of 
rater  at  low 
4)ide. 


'ranait  station,  Oak. 
'ransit  station.  Sand, 
'ransit  station,  Aiken. 
>  ataiioiii,  Na  6. 


■Transit  station, 
*  Transit  station, 
'Transit  station, 


Max. 

60.6 

70.5 

67.5 

64.6 

61.7 

49.8 

38.9 

32.9 

28 

25.1 

23.1 

21.3 

20.8 

19.7 

19.0 

19.3 

19.4 

19.4 

18.7 

18.4 

20.2 

23.8 

26.0 

29l2 

29 

37.4 

Mb.    m^ 

63.6 
50.4 
48.3 
44.2 
42.1 
44.2 
39.6 
36.9 

Jetty. 

Pine. 

,  Mud. 


Mean. 


33.1 

31.7 

37.1 

43.4 

42.5 

85/ 

28.9 

24.2 

18.8 

19.2 

18.1 

16.7 

16.8 

14.4 

13.5 

12.6 

12L2 

11.7 

1L2 

12.4 

14 

16.1 

17.9 

20.9 

21.9 

25.6 

26.1 

28.7 

32.7 

32.7 

28.5 

26 

29.9 

31.1 

26.2 


Width. 

DeHec 
tion  of 
carve  o( 
center 
of  area. 

Dis- 
tance to 

next 
section. 

Q      1 

550 

36  SOL 

160 

500 

84  45R 

166 

480 

6  15R 

215 

470 

10  15  L 

800 

460 

7  SOL 

205 

540 

9  OOR 

• 

390 

680 

0  30L 

805 

780 

6  15R 

240 

830 

16  80L 

895 

870 

830R 

350 

870 

7  30L 

365 

930 

1  l&L 

370 

970 

iOOR 

270 

1,070 

045L 

820 

1,130 

2  OOR 

^  315 

1,170 

630L 

335 

1,250 

2  15L 

435 

1,240 

1  OOR 

340 

1,270 

1  SOL 

810 

1,230 

400K 

455 

1,100 

000 

415 

930 

5  45R 

310 

880 

1  45R 

340 

800 

900R 

7f0 

15  15  R 

380 
345 

750 

20  OOR 

355 

660 

2  OOR 

285 

630 

22  OOR 

305 

470 

5  45  R 

270 

490 

2  45R 

305 

520 

1  45  R 

250 

540 

500R 

350 

640 

7  15R 

335 

580 

2  SOL 

290 

650 

16  30  R 

255 

Tidal 

volame 

between 

sections. 


266,400 

27i660 

847.440 

471,900 

846,425 

767,520 

602,960 

622,080 

830,720 

1,008,000 

1.086.240 

1. 160, 320 

900,900 

1,160,320 

1, 188, 440 

1,329.280 

1.753,050 

1,396,080 

1,209.760 

1,967.420 

1,505,260 

927,  &20 

947.560 

1.011.040 

872, 160 

834.^2 

615,600 

669.440 

373. 140 

522, 160 

448,000 

694,400 

686.080 

602,100 

564,570 


■  Transit  station,  First. 
*  Transit  station,  Canal. 
>*  Transit  station.  Deep. 
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AvaUdbU  draught  at  high  tide — Continned. 


Seetion. 


No.  227... 
No.  2281  . 
No.  229... 
No.  280.. 
No.  281*.. 
Na282... 
Na233... 
No.  234... 
No.  236... 
No.  236*.. 
No.  237... 
No.  238... 
Na239... 
Nq.a40... 
No.24l«. 
No.  242... 
Na243... 
No.  244... 
No.  246*. 
No.  247«. 
Na248... 
No.  249... 
No.  250... 
No.  251 ». 
No.  252... 
No.  253... 
No.254«.. 
No.  255... 
No.  256.., 
Na257... 
No.  258... 
No.  259... 
No.  260.. 
No.  261*. 


BiM 

and 

faUof 

tide. 


3.2 
3.2 

a2 

3.2 
8.2 
9.2 
8.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
8.2 
3.2 
3.2 
3.2 
8.2 
X2 
3.2 
3.2 
8.2 
3.2 
8.2 
8.2 
3.2 


Are*  In  square  feet. 


HiA 
tide. 


19,436 
19,466 
18.693 
17.544 
14,660 
16^408 
15,626 
15^570 
17,220 
17,663 
16,839 
10,782 
18,660 
18.397 
18,079 
16,276 
16.124 
14.934 
16.543 
18,353 
27.702 
17,857 
19,257 

18,157 

• 

17,996 
19,876 
19,031 
19,875 
19,293 
20.112 
19.946 
21,636 
21,597 
20.726 


Low 
tide. 


17,196 
17,194 
16,617 
15,628 
12,790 
13,520 
13,834 
13.746 
16^268 
15.647 
14,727 
17.606 
16,420 
15.965 
15,647 
14.036 
14,012 
12;  886 
14^143 
15,761 
15.014 
1M95 
16.345 
15.309 
15.244 
16,064 
16,687 
16,679 
16,125 
16.784 
16,554 
17,792 
17,789 
16.790 


Din. 

tAOOdOf 

ceoter 

of  area 

from 

right 

bulk. 


843 
371 
847 
292 
294 
241 
256 
272 
312 
333 
343 
371 
403 
435 
421 
411 
383 
369 
441 
453 
442 
480 
513 
523 
497 
534 
532 
605 
557 
564 
560 
648 
618 
612 


Depth  of 

water  at  low 

tide. 


Max. 


38.6 

41.6 

44.4 

44.8 

42.9 

42 

43.1 

42.1 

42,7 

41.2 

37.4 

39.1 

39.6 

36.7 

36.7 

36.8 

34.8 

34.9 

32 

29.5 

27.6 

27.5 

28.3 

28.8 

29.5 

28./ 

26.3 

24.9 

23.6 

22 

20.4 

19.3 

17.8 

17.1 


Mean 


Width. 


DeAec- 

tiODOf 

etarre  of 

center 

of  area. 


Dia- 
tance  to 

next 
section. 


25.6 

670 

25.2 

680 

25.4 

660 

25.8 

600 

24.6 

520 

24.1 

560 

26.1 

580 

25.4 

540 

26.3 

580 

24.4 

600 

23.4 

630 

27 

650 

24.5 

670 

21.8 

.  730 

21.4 

736 

20.9 

670' 

22.2 

630 

21.1 

610 

19.6 

720 

20.2 

780 

18.5 

810 

18.3 

830 

18.5 

880 

17.8 

860 

18.3 

830 

ia2 

880 

18 

890 

16.5 

1.000 

16.8 

960 

16. 6 

1.010 

16 

1.030 

16.2 

1,170 

15.3 

1,160 

13.9 

1,200 

11  OOB 
21  15  R 

15  16B 
10i5L 

26  45R 

20  45L 

10  15  R 

530  R> 

330L 

4  15R 
2  46R 
1  30R 
8  15R 
1  OOR 

5  45R 
0  45L 

4  15R 

16  45R 
806L 

0  46B 

1  15  L 
10  30R 

1  30R 

7  OOR 

8  OOL 
10  OOR 

8  OOL 
030L 

5  45R 

1  SOL 

2  OOL 
1  OOR 
8  OOR 

6  15  L 


265 


250 
240 
825 
245 
200 
195 
365 
350 
385 
320 
365 
360 
335 
373 
550 
436 
405 
345 
335 
410 
270 
280 
395 
309 
365 
345 
415 
275 
435 
330 
360 
260 


Tidal 

TOlSB* 
helWMB 


597.  MO 
esc;  081 
524.001 
4591 120 
61X100 
450,800 
4791000 
30(100 
731100 

•:nm 

Ra,440 
701  SCO 
B5J.«0 

8ni.5» 

782,500 
811 ODO 

1.144.000 
W7,440 

1.010.W 

Oil  no 

891135 

I,l42,e70 

777.  OBO 

781000 

1.271»0 

1.013,400 

1.1311^ 

1.111.300 

1.347.0 

9910(!0 

1. 573.00 
1.3C.500 

1.30S.W 
901  Mo 


*  Transit  station.  SprioK. 

*  Transit  station.  Barney. 

*  Transit  station.  Leree. 


*  Transit  station.  Bank. 

*  Transit  station.  Camp. 

*  Transit  station.  Landio);. 


'  Transit  stition.  Pump. 

•Transit  sution.  Platrorm. 

*  Transit  station.  Rahb.,  Cnrle't  VmI. 
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Available  draught  at  high  tide — Cootinaed. 


1007 


S«etloB. 


RiM 

uid 

faUoft 

tide. 


No.  202 

No.  283 

No.2e4i 

No.  265 

No.  260 

No.  267 

Na268 

No.  200 

No.  270 

No.271»  

No.  272 

No.278« 

No.  274 

No.  275. . ... .... . 

No.  276 

No.  an 

No.  278 

No.  270 

No.  280 , 

No.  281 

No.282« 

No.283« 

Na2l?4 

Ka285 

No.  286 

No.  287  ....•■... 

No.  288 

No.280» 

No.  200 

No.  201 .... 

Na  29B.  ■•■•■... 

Na20i 

No.  204 , 

No.  206 

Ka206' 


3.2 

8.2 

3.2 

3. 

3. 

8. 

& 

8. 

3. 

3. 

8. 

3. 

3. 

3. 

3. 

8. 

3. 

3. 

3. 

3. 

3. 

3. 

8. 

8. 

8. 

3. 

3. 

3. 

3. 

3. 

3. 

3. 

3. 

3. 

3. 


Aroft  ia  square  feet. 


High 
Fe. 


Hie! 
tide 


30,800 

21.646 

21.884 

22,070 

22.208 

21.642' 

23.404 

23.461 

84,030 

24.323 

23,540 

23,551 

24. 110 

24.704 

25,071 

24,583 

24,837 

21,113 

22,074 

20.368 

22,776 

22,205 

10,540 

22.004 

21,801 

20,087 

21,001 

20,050 

20,332 

20,581 

20,708 

10. 036 

20,445 

20.351 

20»711 


Low 
tide. 


17,183 

17,742 

17,788 

17.884 

17,868 

17.023 

18,658 

18,430 

10,638 

18,650 

18,341 

18,812 

18,005 

16,834 

20,018 

10,623 

20,801 

16.711 

18.075 

16,586 

10,866 

10.105 

16,626 

10, 345 

10,321 

18,662, 

18,645 

18.538 

17,842 

18,070 

18.132 

17,270 

17,500 

17,282 

17,518 


Die. 

tanoe 

center 

of  are* 

ftom 

right 

bank. 


Depth  of 
of  water  at  low 
tide. 


563 
588 
600 
588 
611 
641 
622 
610 
503 
570 
518 


Max. 


17.3 
16.0 
17.6 
17.8 
17.8 
18.4 
18.4 
22.6 
21.7 
23.6 
27.4 


458  33.7 


362 
337 
383 
341 
386 
378 
373 
347 
352 
346 
326 
378 
326 
300 
208 
207 
218 
202 
325 
385 
886 
437 
437 


41.7 

44.5 

40.6 

40.3 

41.2 

30.7 

44.6+ 

41.0 

45.2 

42.4 

40.2 

35.6 

30.0 

40.6 

41.8 

39.5 

37.1 

34.8 

32.5 

30.6 

27 

241 

24.5 


Mean. 


14.0 

14.0 

U.2 

13.5 

13 

11.6 

12.2 

1L6 

11.6 

10.3 

11.1 

11 

11.7 

12.6 

12.5 

12.6 

13 

1L7 

15 

13.0 

18.1 

10.8 

18.2 

22.3 

25.1 

25.0 

25.5 

24.7 

23.2 

23.2 

21.8 

20.8 

10 

18 

17.5 


Width. 


■  Transit  station.  East. 

*  Transit  station.  Snlphnr. 

*  Transit  station,  BulL 


*  Transit  ntation.  Cap. 

*  Transit  station,  Mag. 


1,160 

1,100 

1,250 

1,320 

1,370 

1,460 

1,630 

1,500 

1,680 

1,800 

1.650 

1,660 

1,620 

1.570 

1.600 

1.570 

1,530 

1,420 

1.260 

1.190 

1,070 

070 

010 

860 

770 

720 

730 

750 

770 

780 

830 

830 

020 

060 

1.000 

• 
t 


Deflec- 

Dis-^ 

tion  of 

tance  to 

oarre  of 

next 

center 

section. 

of  area. 

o     / 

6  00L 

820 

430B 

375 

200L 

430 

2  15L 

300 

14  30L 

•200 

31  15  R 

205 

25  00L 

445 

3  30L 

205 

500R 

245 

5  OOL 

280 

3  OOL 

380 

6  OOL 

380 

10  15  L 

'      375 

830L 

300 

2  30R 

300 

8  OOL 

> 

385 

600L 

465 

2  30L 

400 

2  OOL 

385 

OOOL 

375 

1  15L 

300 

530R 

320 

8  15L 

355 

3  15R 

305 

0  30  L 

295 

OOOL 

315 

230L 

445 

2  46L 

375 

0  30  L 

325 

.   0  00 

360 

OOOL 

420 

330L 

375 

080R 

365 

800R 

350 

0  00 

820 

Tidal 

▼olnme 

between 

sections. 


1.220,800 

1,500,000 

1,780,200 

1,203,000 

006,000 

1,303,760 

2, 103, 405 

1,522.700 

1,344,305 

1. 523, 480 

1, 085, 120 

1, 067,  260 

1,880,250 

1. 502, 100 

1, 502, 100 

i;  731, 730 

1.010,645 

1, 680, 400 

1,408.035 

1, 320, 750 

076.500 

062,240 

080,385 

700,100 

723, 635 

737,415 

1.  062, 215 

020.250 

812, 825 

032,040 

1, 119,  720 

1, 052,  250 

1,007,655 

l,00^850 

1,031,680 


Transit  station.  Canyon. 
Transit  station. 
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Available  draught  eU  high  tide — ContinnecL 


Section. 


No.  297.. 
No.  298.. 
No.  299.. 
No.  300.. 
No.  301.. 
No.  302. . 
No.  303.. 
No.304>. 
No.  305.. 
No.  300.. 
No.  307.. 
Na308.. 
No.  309.. 
No.  310  V 
No.  311.. 
No.312». 
No.  313.. 
No.  314.. 
No.  315«. 
Na316.. 
No.  317*. 
No.318». 
No.  319.. 
No.  320.. 
No.  321.. 
No.  322.. 
No.323». 
No.  324.. 
No.  326«. 
No  326.. 
No.  327.. 
No.  328.. 
No.  329.. 
NO.3S0.. 


Rise 

and 

fall  of 

tide. 


3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
8.1 
3.1 
3.1 
8.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
&1 
3.1 
3.1 


Area  In  square  feet. 


Hhfh 
tide. 


20,609 
20.855 
21,167 
21,774 
20,120 
20.954 
21,490 
21,205 
21,779 
21.027 
20,177 
20,051 
19. 492 
20,367 
19. 311 
20,471 
20,678 
19,684 
20,347 
20.164 
20,106 
19,743 
19,632 
20.235 
21,780 
19,024 
19,864 
20, 321 
19,968 
2.S110 
21,094 
20,404 
21,266 
21,636 


Low 
tide. 


17,414 
17,569 
17,788 
18,333 
16,958 
17,854 
18,421 
18,229 
18,803 
18,082 
17,449 
17.354 
16,960 
17,794 
18,017 
18. 519 
18,911 
17,948 
18.642 
18,428 
18,277 
18,441 
17, 617 
18,220 
17,734 
17,040 
17,911 
18,275 
17,736 
18,155 
IS.  211 
17,490 
18,073 
18,309 


Di«. 

tauceof 

center 

of  area 

from 
right 
bank. 


407 
438 
472 
461 
414 
375 
352 
360 
345 
344 
821 
328 
292 
310 
291 
275 
292 
273 
274 
271 
268 
269 
292 
256 
258 
284 
270 
288 
345 
885 
455 
504 
642 
588 


*  Transit  station,  Woodside. 
'Transit  station,  Ann. 
■Transit  station,  Bamet. 


Bepth  of 

water  at  low 

tide. 

Width. 

Max. 

Mean 

25.3 

17 

1,030 

25.1 

17 

1,030 

23.8 

16.7 

1,060 

2rt.5 

17 

1,080 

33.2 

17.1 

990 

32.1 

18.4 

970 

31.5 

19.2 

960 

33.2 

19.3 

830 

33.8 

20.2 

990 

34.2 

19:6 

920 

36.3 

20.6 

850 

86.2 

20.6 

840 

39.4 

21.4 

790 

40.7 

22.2 

800 

43.8 

25.3 

710 

46.6 

30.8 

600 

4a  9 

35 

640 

49.5 

33.8 

530 

49.9 

35.8 

sao 

47.3 

34.7 

530 

43.2 

32.6 

560 

43.7 

31.2 

690 

44.7 

28.4 

620 

44.9 

29.3 

620 

47.1 

2ai 

630 

44.5 

27.9 

610 

42.6 

29.8 

600 

40 

29 

630 

36.2 

25l7 

600 

31.4 

23.2 

780 

29.6 

20.2 

900 

27.7 

19.2 

919 

25.8 

18 

1,000 

26 

17.6 

1.040 

Befleo- 

tion  of 

curve  of 

oentteT 

of 


Dis- 
tance to 

next 
section 


8S0 
420 


345 
286 
329 


850 


875 
420 


^Transit  station,  Presque  Isle  Wharf. 
*  Transit  station.  Peninsular. 
'  Transit  station,  Presque  Isle. 


9      t 

11  OOL 

1  OOR 

0  SOL 

2  15L 
445L 
230R 

19  SOL 
6  15R 
5  15  L 
645L 

1  30R 

5  OOL 
445L 
045L 

12  15  L 
8  15L 

aoo 

6  OOL 
445L 

3  16R 

7  15  L 
12  OOL 

1  SOL 

14  SOL 

15  OOL 
0  15L 

2  OOL 

4  15L 
0  15L 
800L 

saoR 

445R 
0  SOL 

3  OOR 
140 

'  Transit  station, 
■Transit  stMlmi, 


8S0 
350 
305 
290 
290 
283 
355 
835 
345 
330 
335 
355 
340 
390 
SOO 
385 
S65 
SS5 
S70 


Tidil 
Tohme 
betwMt 


l,oei.«7S 
l,iaB,» 

l,tttW 

1.9H2N 

1,080,196 

871, 22S 

Oe^fTS 

96:.0i> 

1,930^390 

801.545 

917,175 

1,]00^4M 

9M,OD 

718,00 

700,  t» 

651.000 

534,300 

490,090 

4SI.000 

539^905 

559^130 

555.765 

6^.175 

1.000,230 

1.1T7,525 

871. 4K 
€80.000 

8M.2i* 

i,m7«o 

1,068.135 

1,9a.  «•• 
1,104,358 

408.7V 

Lev. 
Dsrbj. 


i 
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AvaikLbU  draught  at  high  tide — Continiied. 


I. 


Biae 

fund 

fallofl 

tide. 


3.1 
3.1 
3.1 
3.1 
3.1 
8.1 
3.1 
8.1 
3.1 
8.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
8.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
8.1 
8.1 
S.1 
8.1 


A  re*  in  square  feel 


High 
ticto. 


21,921 
22,3TO 
23.334 
22,708 
2M12 
23,826 
28.191 
25,389 
26,447 
27,856 
26^309 
24,717 
26,292 
27.223 
25.479 
26,800 
27.061 
26,032 
25,411 
24,299 
21, 191 
21,497 
20,679 
23,324 
22,621 
21.833 
22.294 
23.7T7 
22,715 
22,666 
22,439 
23,276 
21.122 
20,005 
19,678 


Low 
tide. 


18,602 
18.876 
19,428 
18,895 
20,059 
21,307 
20.487 
20,836 
20,888 
21.686 
10,744 
17,959 
19,937 
20,775 
19, 310 
20,941 
21.481 
20,042 
20,792 
20,300 
17,843 
18,490 
17,300 
19, 759 
19.335 
18,722 
10,287 
20,243 
19.491 
19,410 
19,184 
20,052 
18,156 
18,169 
17,384 


Dift. 

tanceof 

center 

of ares 

from 

right 

bank. 


596 

631 

737 

702 

1*080 

1,288 

1,416 

1,221 

1,391 

1,622 

1,613 

1,680 

• 

1,615 
1,669 
1,615 
1,480 
1,364 
1,173 
1,012 
832 


Depth  of 

water  at  low 

tide. 


594 

mi» 

679 
656 

626 
566 
766 
663 
616 
565 
619 
422 
392 
332 


Max. 


26.3 

26.3 

27.1 

30.1 

31.3 

36.1 

37 

32.9 

32.6 

32.2 

27.9 

29.6 

34.7 

40.8 

43.9 

47.1 

44.2 

35.4 

35.5 

33.9 

32.5 

33.3 

34.1 

32.1 

31 

39 

37 

42 

43.2 

44.3 

U 

45.2 

36.8 

34.9 

32.8 


Mean. 


17.6 
17.1 
15.8 
15.7 
12.5 
12.2 
11.3 
12.7 
11.8 
11 
9.3 
8.3 
9.8 
10.1 
0.8 
11.2 
12.1 
12.7 
14.2 
16.1 
16.9 
19.4 
16.8 
17.6 
18.7 
19.1 
20.6 
18.2 
19.3 
19 

18.8 
19.8 
19.8 
22.1 
24.5 


Width. 


1,060 
1,100 
1,230 
1,200 
1,600 
1,750 
1,810 
1,600 
1,720 
1,960 
2,120 
2,160 
2,020 
2,050 
1.960 
1,860 
1,770 
1,580 
1,460 
1,260 
1.050 
960 
1,060 
1,120 
1,030 
980 
940 
1,110 
1,010 
1,020 
1,020 
1.010 
930 
820 
710 


Defleo- 
tion  of 
curve  of 
center 
of 


Din. 
tanceto 

next 
section. 


O      ' 

0  8QL 
830R 
030R 

3  OOR 
400B 

11  15  R 
430R 
800R 
700R 
780R 

7  16B 
10  15  R 
2  16R 

17  16  B 

4  16R 
16  OOR 

8  15B 

6  OOR 

1  OOR 
1  45R 
0  80L 

5  OOR 

7  30L 
14  30R 

6  15R 
4  16L 

10  30  B 

12  46R 
8  OOR 

12  46R 
10  45R 

13  00  L 
2  30R 
6  OOR 
4  OOL 


360 
406 
330 
846 
466 
826 
410 
630 
216 
435 
420 
380 
285 
420 
445 
465 
445 
470 
461 
606 
370 
395 
390 
310 
310 
360 
309 
286 
300 
330 
270 
380 
425 
400 
»30 


Tidal 
volnme 
between 
sectionii. 


1,238.760 
1,500,525 
1, 273, 800 
1,629,385 
2,457,990 
2,951,386 
2,206,390 
2, 809. 530 
1,269,685 
2, 769, 645 
2,798,040 
2, 491, 660 
1, 824, 570 
2, 649, 780 
2,676,230 
2, 660. 800 
2,351,825 
2,258,350 
2,003,685 
1,865,370 
1, 175, 860 
1, 261, 235 
1, 354, 080 
1,062,060 

994,790 
1, 106, 040 
1,010,739 

963,015 

97^,000 
1,  074. 150 

874,800 
1, 176, 100 
1, 211, 675 
1, 106, 000 


752;  070 


station.  Sheep. 
MUtion,  C.  C.  P. 
station,  Bremo. 

jua  90 64 


*  Transit  station.  Bend. 
•Transit  station,  Willis. 
•Transit  stotion,  Pickett. 


'  Transit  station,  Mercereau. 
>  Transit  station,  Wyatt. 
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Available  draught  at  high  tide — Con  tinned. 


Section. 


Ko.3fl6i.. 
No.3fl7... 
No.  368... 
No.  309... 
No.370».. 
No.  371... 
No.  372... 
No.  373... 
No.374».. 
No.375«.. 
No.  376... 
No.  377... 
Na378... 
No.  379... 
No.  880... 
Na881... 
K0.8S2*,. 
Na383*.. 
No.  384... 
Na385... 
No.  388.. 
No.  387... 
No.  388'.. 
No.  389.. 
No.  390... 
No.391«. 
No.  892.. 
No.  393.. 
No.  394.. 
Naa05.. 
Na390'.. 
No.  897... 
KaS98... 
No.  899*.. 
No.  400... 


Ar«a  Id  square  feet. 


3.1 

3.1 

3.1 

3.0 

3.0 

3.0 

3.0 

8.0 

8.0 

8.0 

8,0 

8.0 

3.0 

3.0 

3.0 

8.0 

8.0 

8.0 

8.0 

3.0 

8.0 

3.0 

3.0 

^.0 

3.0 

3.0 

3.0 

3.0 

3.0 

8.0 

8.0 

8L0 

8.0 

8.0 

8.0 

21.580 
24,101 
22,057 
24,907 
24,267 
23,362 
24.802 
26.003 
20,572 
21,187 
21,936 
23,571 
23,798 
23,471 
28^714 
24,065 
23,860 
28,502 
22,808 
24.753 
24,671 
24,203 
23,977 
24,300 
23,769 
24,343 
25,005 
24,696 
25,565 
25,765 
26,083 
26,037 
26,998 
26,859 
28,561 


19, 317 
21,836 
19.794 
22,387 
21,627 
20, 512 
21.622 
21,853 
17,952 
18,727 
19.446 
20,871 
21,158 
20,831 
22,954 
21, 215 
20,950 
20.772 
19,778 
21,663 
21, 521 
21,023 
20,737 
20,910 
20,409 
20,773 
21,255 
20,828 
21,455 
21,445 
21,613 
21.447 
22,168 
21,789 
23.181 


Die- 

tauceo 

center 

of  area 

from 

right 

bank. 


J 


349 
386 
351 
458 
480 
539 
633 
634 
495 
472 
473 
450 
400 
485 
470 
612 
513 
501 
511 
515 
538 
533 
535 
652 
530 
551 
651 
644 
678 
678 
584 
696 
620 
656 
655 


Depth  of 

wat4^ratlow 

tide. 


Max. 


33.9 

36.3 

36.1 

35.4 

34.6 

33.4 

35.3 

36 

38.2 

40.3 

37.8 

36,2 

35.6 

34.7 

33.2 

32 

3L7 

30.2 

28.3 

29.4 

26.3 

24.7 

28.8 

23.5 

22.2 

23.3 

23.5 

23.6 

22.7 

22.7 

22.8 

21.6 

21.4 

23.1 

30.7 


Mean. 


>  Transit  •tation, 
'Transit  stAt  ion, 
■Transit  station. 


Harding's. 

Stuck. 

Brick. 


*  Transit  sUtion, 

*  Transit  station, 

*  Transit  station. 


27.5 

30.3 

2&2 

26.9 

26.4 

22.3 

2a9 

21.4 

21.8 

28.7 

24.8 

23.9 

24.9 

24.6 

26.8 

38 

22.8 

22.« 

29.2 

21.6 

21.1 

20.4 

10.7 

19.0 

1&6 

17.9 

17.4 

16.7 

16.0 

16.2 

14.7 

14.8 

14 

13.1 

13.1 


Jack. 

RoyalL 

Slosh. 


Width. 


700 
700 
700 
830 
850 
920 
1,030 
1,020 
840 
790 
800 
870 
850 
860 


920 
940 
910 
980 
1,000 
1,030 
1,080 
1,050 
1.100 
1,090 
1.100 
1.320 
1.200 
1,840 
1,410 
1,460 
1,600 
1,680 
1,660 
1,760 


Deflec- 
tion of 

cnrre  of 
center 

of 


I>ia. 
tanoeto 

next 
section. 


o  ' 
0  45R 

2  30R 

1  aoR 

8  30R 
7  OOR 

9  OOR 
900R 

MOOR 

7  16L 

3  SOL 

3  15R 
630L 
800R 
800R 
6  46L 

10  OOR 
0  00 
S30R 

0  00 

1  80L 

8  16R 
300L 

10  OOR 
18  00  L 

600R 

0  00 

230R 

930L 

4  16R 
3  OOL 

2  15R 
000 

8  46L 
18  80R 
18  OOL 


360 
310 


345 


870 


346 


846 

410 


485 


410 
810 
819 
836 


340 


810 


876 


TMsl 
Tolmss 
betwesB 


711. IID 
9S4.M 

l,0H85i 
9C7.0B 
1,196,» 
1. 343.01 
1,097,4» 
901, 7N 

809.39 

9I1,9M 
1,0»,M 

ni,9N 

1,160,  «N 
1.137,I0I 
1,144,  ITS 

i,mm 

1,U1,1I0 
l,18^IOI 

1,487.I9I 
1,1311^  US 

1.04l,l« 
1,1A« 
l,lll,W 

i,oii,iai 
i,3».iai 

l,44l.0» 
l,468.1«a 

i,m,iN 


1,OM.0I 

Transit  station.  Dock. 
Transit  station.  Maple. 
Transit  station,  Marion. 
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Seotlon. 


Ko.401 

No.  402 

N6.403 

j3I  Oft  9V%«  •  «  «  •  • 

Vo.405> 

Vo.406 

\'o.407 

.Vo.408 

No.  409* 

Xo.410 

Xo.411 

No.  413 

« 

No.  413 


RiM 

and 

fallpf 

tide. 


3.0 
3.0 
3.0 
3.0 


Axea  in  sqaare  feet. 


High 
tide. 


3.0 

3.0 

3.0 

3.0 

2.0 

2.9 

2.0 

2.9 

2.9 

29,837 
30,471 
30,943 
30,620 
30,667 
30,758 
30,701 
31,029 
31,967 
32,085 
34,330 
86,335 
35.622 


Low 
tide. 


24,137 
24,601 
24,623 
23,030 
23,677 
34,038 
23,951 
23,859 
24,868 
24,168 
25,833 
26,618 
25^965 


Die- 
tan  oe  of 
Center 
of  area 
from 
right 
banlc 


670 
688 
736 
783 
796 
619 
586 
542 
573 
713 
648 
670 
637 


IMpth  of 

water  at  low 

tide. 


Max 


31.1 

28 

22.4 

23.3 

23 

24.2 

27.4 

28.2 

25.9 

24.5 

23.7 

26.1 

26.2 


Mean, 


12.8 
12.6 
11.1 
10.8 
10.2 
10.8 
10.7 
10.1 
10.2 
8.9 

a9 

8 

7.8 


Width. 


1.870 
1.960 
2, 110 
2,200 
2,300 
3.210 
2,230 
2,360 
2,430 
2,700 
2,900 
3,320 
3.300 


(Deflec- 
tion of 

corre  of 
center 

of  area. 


o     f 
200R 

11  OOL 
13  30R 

945L 

3  15R 
10  00  Li 

4  45R 
000 
600L 
8  16R 
6  OOL 

10  OOR 

12  15  L 


Dis- 
tance to 

next 
eectioD. 


350 

360 
320 
445 
270 
305 
895 
365 
410 
410 
600 
285 


Tidal 

volnme 

between 

sections. 


2,042,250 
2,212,200 
2,007,600 
3,043,800 
1,860,830 
2,458,275 
2. 740, 200 
2,602,450 
3,076,530 
3,364,870 
5, 464, 300 
2,760,795 


>  Transit  station,  Bermuda. 


*  Transit  station,  Alicew 


COMMKRCIAL  STAT1BTIC8. 

[Richmond,  Ya.,  Oustom-Honse  Report.  J 

Ve98eU —steam  and  aaU. 


• 

Tear  endinf— 

Cleared. 

Entered. 

Tonnage 
cleared. 

Tonnage 
sailed. 

Value  of 
exporia. 

Value  of 
imports. 

Jnnea0,1880... 
JoneS0,1800... 

429 
445 

406 
469 

319,356 
386,172 

328, 746 
399,563 

$435,906 
353.012 

$28,570 
58,657 

The  Tessels  Taried  in 
draught  from  6  to  26 
feet. 

0 

Shipped  from  Newport  News :  Tcnu. 

Coal 884,756 

Cotton 9,483 

Gi-ain 61,144 

Lumber 8,652 

Live  cattle 7,853 

Hayand  shacks 818 

Bacon  and  beef 1,288 

Lai-d 4.977 

Flour 26,838 

Tobacco l..'«>8 

Miscellaneous 100,850 

Total 1.114,217 

Received  at  Newport  News: 

Iron. 813 

ColFee.gTain 126 

Live  cattle • 7 

Salt 1,120 

Miscellaneous 70,276 

Total 72,341 


Shipped  ftom  other  points  on  the  riTcr, 
'  exclusive  of  Richmond  and  Newport 

News:  Tont. 

Coal 4,180 

Iron 166 

Cotton 125 

Grain n,923 

Lumber 189.021 

Cord-wood 157,806 

Livecattle 1,766 

Hayandshucks .; 1.658 

Mlsoellaneous 30,523 

Total 389,208 

ReoeiTCd  at  other  i>oints  on  the  river, 
exolusiTc  of  Richmond  and  Newport 
News: 

Goal 200 

Iron 300 

Lumber 40 

Misoellaneoua 30,120 

TMal 30,669 
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Commercial  $tati$H<f$ — Continaed. 


Shipped  at  Richmond  :  Tons. 

Coal 20,000 

Cotton 1,090 

Tobacoo 14.!)20 

Cigarettes  and  oigara 1,353 

Floor 17,380 

Total 54,743 

Received  at  Richmond : 

Coal 60,000 

Cotton l,3<iJ0 

Grain 133,183 

Ice 45,000 

Floifr 28,999 

Total 268,502' 

Totals,  indnding  Richmond  and   New> 
port  News : 
Shipped— 

Coal 908,888 

Iron 166 

Cotton 10,608 

Tobacco 16,478 

Grain 71,067 

Lumber 190,673 

Cord-wood 157,896 

Cigarettes  and  cigars 1,353 

Flour 44,218 

Livecattle 9,  G19 

Hay  and  shucks 2,476 

Baron  and  beef 1,288 

Lard 4.977 

Miscellaneous 1 31 ,  373 

Total 1.551,168 

Received — 

Coal 60.200 

Iron 1, 113 


Reoeired— Continaed.  Tans. 

Cotton 1,; 

Coffee,  gn^n US 

Grain 133,10 

Lumber 40 

Livecattle 7 

loe 45^009 

Flour 28,889 

^^alt 1.130 

MisceUaneoua 100.405 

Total 371,512 

Totals, including  Richmond  and  excIad-~ 
ing  Newport  News : 
Shipped— 

Coal ^ HI30 

Iron ~ 108 

Cotton 1.215 

Tolraoco 14,990 

Grain 3.« 

Lumber 188.021 

Cord-wood 157,M 

Livecattle 1, 780 

Cigarettes  and  cigars 1.353 

Flour 17. « 

Hay  and  shucks 1,858 

MiscellaneoQs 30,58 

Total 443,951 

Received—  ' 

Coal , 00,200 

Iron 300 

Cotton 1,330 

Grain 133.183 

Ice 45,000 

Flour 38,880 

Lumber 40 

Miscellaneous 30,129 

Total 299.171 


Note. — By  some  it  is  cfaimed  that  the  commerce  of  Newport  News  should  be  ored- 
ited  to  the  James  River,  and  by  others  not.  One  of  the  tahles  showfl  the  tonnage 
exclusive  of  that  of  Newport  News,  and  another  includes  it. 


I  3. 

ESTABLISHMENT  OF  HARBOR-LINES    IN  THE  JAMES  BIVEE,  VIRGINIA, 

FROM  RICHMOND*  TO  CITY  POINT. 

Richmond,  Va.,  January  4, 1890. 

Colonel:  Owing  to  the  improvements  that  have  been  made  by  the 
United  States  upon  the  James  River  daring  the  last  few  years,  the 
navigation  of  the  river  by  vessels  of  greater  draaght  has  increased  to 
such  an  extent  that  larger  wharves  are  necessary  to  accommodate  them. 

The  construction  of  such  wharves  is  now  contemplated  by  certain 
riparian  owners.  Under  these  circumstances,  and  owing  to  the  physi- 
cal nature  of  the  river,  the  question  of  establishing  port- warden  lines 
in  the  river  from  Richmond  to  City  Point  becomes  imperative.  As  it 
is  understood  that  the  Secretary  of  War  is  clothed  with  aathority  for 
causing  such  port-warden  lines  to  be  laid  out,  you  are  invited  to  bring 
this  matter  to  his  attention  with  the  request  that  tke  same  be  done. 
Yours,  very  truly  and  respectfully, 

Lewis  D.  Crenshaw,  Jr., 
Chairman  City  of  Richmond  Committee  on  Improvement  6f  James  River, 

Col.  W.  P.   OUAIGHILL, 

Corps  of  JSngineerSy  U.  8.  A. 
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[Fint  indonanmi.) 

BiOHMOND,  Ya.,  January  10, 1890. 

Bespectfully  sabmitted  to  the  Chief  of  Engineers. 
In  addition  to  the  statement  of  Mr.  Crenshaw,  I  am  convinced  from 
my  own  observation  that  the  matter  this  letter  refers  to  is  one  which 
shonld  receive  attention. 

Wh.  p.  ORAiaHILL, 

Colonel  of  Engineers. 

(Seooad  indorMmeat.] 

Offiob  Chief  of  ^kgineebs, 
^  XT.  S.  Army, 

January  17, 1890. 

Bespectf  ally  submitted  to  the  Secrotary  of  War. 
Section  12  of  the  river  and  harbor  act  of  Angast  11, 1888,  provides 
that — 

Where  it  is  made  manifeHt  to  the  Secretary  of  War  that  the  establishment  of  har- 
bor-lines is  essential  to  the  preseryatioo  and  protection  of  harbors,  he  may,  and  is 
hereby  aothorized  to  caase.  sach  lines  to  be  established  beyond  which  no  piers  or 
wharves  shall  be  extended  or  deposits  made  except  under  such  regulations  as  may  be 
prescribed  from  time  to  time. 

It  appearing  from  the  within  communication  that  the  establishment 
of  harbor-lines  in  the  James  Bivei*  from  Richmond  to  City  Point  is 
escM^ntial  to  the  preservation  and  protection  of  that  river,  it  is  recom- 
mended that  the  proper  steps  be  taken  for  their  establishment.  If  this 
be  approved,  I  further  recommend  that  the  snbject  be  referred  to  a 
board  of  officers  of  the  Corps  of  Engineers,  to  consist  of  Col.  W.  P. 
Gnughill,  JA^ut.  Col.  P.  C.  Hains,  and  Lieut.  G.  J.  Fiebeger,  to  be  con- 
vened from  this  office,  whose  duty  it  shall  be  to  make  the  necessary  ex- 
aminations and  investigations  to  enable  them  to  report  fhlly  upon  the 
matter,  and  to  indicate  the  lines  proposed  for  adoption  at  as  early  a 
day  as  practicable. 

it  is  also  recommended  that  the  expenses  of  the  Board,  including  the 
cost  of  the  required  examination,  be  paid  by  Col.  W.  P.  Craighill,  Corps 
of  Engineers,  from  the  appropriation  for  '^  Improving  James  River, 
Virginia." 

Thos.  Lincoln  Casey, 

Brig.  Oen,,  Chief  of  Engineers. 

[Third  indoTBement.] 

War  Department, 

January  18, 1890. 

The  recommendation  of  the  Chief  of  Engineers  is  approved. 
By  order  of  the  Secretary  of  War. 

John  Tweedale, 

Chief  Clerh. 


REPORT  OF  THE  BOARD. 


March  17,  1890. 

General  :  The  Board  of  Engineers,  organized  by  Special  Orders,  No. 
6,  from  the  Headquarters  of  the  Corpi3  of  Engineers,  January  20, 1890, 
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to  consider  and  report  on  the  subject  of  the  harbor-lines  in  James  River 
from  Richmond  to  City  Point,  Virginia,  has  the  honor  to  submit  the 
following  report :  ' 

Public  advertisement  was  made  January  31,  February  4, 7, 12, 14,  and 
15,  in  one  of  the  principal  newspapers  of  the  city  of  Richmond  of  a  pro- 
posed public  meeting  of  the  Board  February  15,  to  which  all  persons 
interested  were  invited.  In  addition  many  special  notices  were  sent  to 
riparian  owners  and  others  in  Richmond  and  elsewhere.  The  meeting 
was  held  in  the  rooms  of  the  chamber  of  commerce,  which  were  kindly 
placed  at  the  disposal  of  the  Board  by  the  chamber. 

The  meeting  was  well  attended  and  much  interest  was  manifested  in 
the  subject  before  the  Board.  Among  those  present  were  the  following, 
many  of  whom  expressed  their  views :  • 

John  B.  Piircell,  president  chatnbor  of  commerce. 

Lewis  D.  Crenshaw,  Jr.,  chairman  city  committee  on  improTement  of  JameBRirer. 

Mayor  Attkisson,  of  Manchester. 

H.  D.  Whitcomb,  consnlting  engineer,  Chesapeake  and  Ohio  Railway. 

F.  IsaacH,  engineer,  Chesapeake  and  Ohio  Railway. 

George  W.  Allen,  agent  of  the  Old  Dominion  Steam-ship  Company. 

J.  W.  McCarrick,  agent  of  the  Clyde  Line. 

A.  B.  Clarke,  president  Old  Dominion  Iron  and  Nail  Works. 

J.  Thompson  Brown,  and  Apperson  6l  Co.,  riparian  owners, 

Thomas  Christian,  of  the  .James  River  improvement  committee. 

S.  G.  Tinslcy,  Richmond  Chemical  Worlds. 

J.  A.  Allison  and  Homer  Cox,  riparian  owners. 

The  Board  examined  the  river  from  Mayo's  Bridge  in  the  city  of  Rich- 
mond to  the  Datch  Gap  Gutofif,  and  the  maps  in  the  office  of  the  en- 
gineer in  charge  of  the  improvement.  A  resurvey  of  a  portion  of  the 
river  below  Drewry's  BUiff  is  now  in  progress. 

After  fall  consideration  the  Board  is  of  the  opinion  that  harbor  lines 
should  now  be  established  from  Mayo's  Bridge  to  Drewry's  BlafT,  and 
recommends  them  as  described  in  the  appended  papers  and  shown  in 
detail  upon  the  maps  referred  to. 

The  effort  of  the  Board  has  been,  in  conforming  to  the  provisions  of 
the  law,  so  to  lay  down  the  lines  "  beyond  which  no  piers  or  wharves 
shall  be  extended  or  deposits  made  except  under  such  regulations  as 
may  be  prescribed  from  time  to  time"  by  the  Secretary  of  War,  that 
the  channel  prepared  by  the  United  States  shall  not  be  injured,  the 
rights  of  riparian  owners  be  duly  maintained,  and  sufficient  space  be 
allowed  for  the  outflow  of  the  river  at  all  times. 

If  there  had  been  no  wharves  already  built  outside  of  the  liaes  efj 
fg^ghy  and  At,  the  lines  recommended  in  this  report  would  have  coin- 
cided still  more  nearly  with  the  existing  shore  in  that  portion  of  the  river, 
as  the  width  is  not  great,  and  it  is  at  a  place  where  vessels  are  most 
likely  to  interfere  with  each  other,  whether  passing  or  at  the  wharves. 

While  it  is  not  proposed  at  this  time  to  require  the  Chesapeake  and 
Ohio  Railway  Company  to  cut  ofif  the  part  of  their  existing  wharf  which 
is  outside  the  line  tj,  when  the  time  comes  for  repairs,  the  front  of  the 
wharf  should  be.  limited  to  line  ij. 

The  lines  in  front  of  wing-dams  or  training- walls  are  draws  15  feet 
from  them  in  order  to  clear  the  loaded  mattresses  placed  in  front  of 
them  to  prevent  undermining. 

The  temporary  structure  above  the  mooring  ground  of  the  monitors 
should  be  removed  when  they  have  left  that  position. 

As  the  maps  of  the  survey  below  Drewry's  Bluff  are  yet  Unfinished, 
no  attempt  has  been  made  to  establish  lines  below  that  point. 
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A  map  in  7  sheets,  on  a  scale  of  1  inch  to  100  feet,  i3  sent  in  a  sepa- 
rate rolJ  by  mail. 

•  •  •  •  •  •         •     • 


Bespectfolly  submitted* 


WM.  p.  GBAiaHDLL, 

OoUmelj  Carps  of  Engineers. 
Peter  O.  Hains, 
Ideut.  CoL  of  Engineers. 
G.  J.  FiEBEaEB, 
First  Lieut  of  Engineers. 

ig.  Qen.  Thomas  L.  Oaset, 

Chief  of  Engineers,  U.  S.  A. 

(Fint  Indoraement.] 

Office  Chief  of  Enoineebs, 

U.  S.  Abmy^ 
March  27, 1890. 

Bespeetfally  submitted  to  the  Secretary  of  War. 

It  being  made  manifest  to  the  Secretary  of  War  that  the  establish- 
ment of  harbor-lines  in  the  James  Kiver,  from  Richmond  to  City  Point, 
was  essential  to  the  preservation  and  protectioTi  of  that  river,  he  ap- 
proved the  recommendation  of  this  office  that  the  subject  be  referred 
to  a  board  of  officers  of  the  Corps  of  Engineers  to  make  the  necessary 
examinations  and  investigations  to  enable  it  to  report  fully  upon  the 
matter  and  to  indicate  the  lines  proposed  for  adoption. 

The  Board,  constituted  under  this  authority,  having  given  the  sub- 
ject careful  consideration,  submits  the  within  (first)  report,  with  maps 
and  description  of  the  harbor-lines  recommended  for  that  portion  of  the 
river  from  Mayo's  Bridge,  in  the  city  of  Richmond,  to  Drewry?s  Bluffi 

It  is  recommended  that  the  lines  proposed  by  the  Board,  described  in 
the  inclosed  papers  and  delineated  on  the  accompanying  charts,  be  ap- 
proved, and  that  the  Secretary  place  his  approval  both  upon  the  report 
and  upon  each  of  the  tracings. 

Thos.  Lincoln  Casey, 

Brig.  Qen,,  Chief  of  Engineers. 

(Seoond  indorsement.  ] 

Wab  Department, 

March  23,  1890. 

Approved. 

Bedfielb  Pbootob, 

Secretary  of  War. 
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HARIIOR-I4INK8  FOR  JAMK8  RIVER,  VIRGINIA,  FROM  RICHMOND  TO  DBXWRT'B  BUm, 
RB6DMMI:NDED  Br  a  board  of  officers  of  the  corps  of  ENOINXBRS,  UNITD 
STATES  ARMY,  FEBRUARY,  1890. 

STATIONS  ON  THS  RIQHT  OB  CHBSTKBFIBLD  SIDB  OF  THX  KIYXE. 


a 

o 

S 


B 
C 

D 
E 

F 

G 

U 

] 

J 

K 

L 

M 

N 

O 

P 

Q 

R 

S 

T 

U 

V 

W 

X 

Y 

Z 

AA 
AB 
AC 
AB 


AF 

AO 


s 


FetL 
i,'580 


3,100 


306 


420 


745 


1,375 
400 


305 
405 


400 
405 


305 
305 


385 

406 


315 
300 


415 
'465 


405 
305 


800 
336 


385 
405 


1,255 


2,030 
**365 


535 
425 


345 


Tratt  north. 


8.  820  20'  B. 


S.  580  20'B. 


S.  490  SO'  £. 


S.  38°  48^  B. 


S.  170  88'  K. 


8.    10   8'B. 

8.20  Vy'w! 


8.  20  82*  W. 
8/30  30*  W. 


8.  40  if  W. 
s!'4o'4'*^V. 


8.  50  42'  W. 

s.Vo^'so'W. 


8. 140  36' W. 
8!i«o"4''w. 


8. 18°  17'  W. 
8!230  67''W. 


8. 300 13' W. 
8.*  31*0*37'' WV 


S.330  62'W. 
a3lo47'*W. 


&33oi7'W. 
s!'l9049''w. 


8.   8067'W. 
S."2<>*  7'*W! 


8.11033' E. 


8.  60  8'  B. 
s!"*2o'3(KB; 


8.  10  8'  B. 
s!'(K>i8''E. 


8.  0O2»'W. 
8l"io87*'*w! 

a  iosf'wV 


Bdce  of  bridge  ^m  mmHat  line,  third  pier.  Mnyo'sBfidge^  reekonlBc  ftm 
Manob—ter. 

Folnt  Joet  onteide  of  anbrnerfod  pier. 

Angle  in  meaonry,  upper  end  of  Biohmond  nnd  DauTiUe  Bailroed  Co» 

peny'a  wharyes  at  Bocketta. 
Along  preaent  face  of  maaonry,  Biohmond  and  Danrille  wharf  at  Back- 


etta. 

Angle  in  maaonry. 
Along  preaent  face  of  maaonry.  Biohmond  and  Danville  wharf  at  Boek- 

eUa. 
Point  in  rirer  26  feet  Arom  preaent  oomer  of  orib-work  of  wiiacf— Blaa- 

mond  and  Danville  irharf^at  Booketta. 

Screw  dock— Point  at  upper  ootaide  edge. 

Point  la  16  feet  entaide  of  preaMit  end  of  Jetty  No.  B. 

Point  ia  16  feet  ontaide  of  preaent  and  of  Jetty  No.  A 

Point  ia  16  feet  ontaide  of  preaent  end  of  Jetty  Ka  1. 

Point  Ib  16  feet  ontaide  of  preeent  end  of  Jetty  No.  8. 

Point  ia  16  feet  ontaide  of  preaent  end  of  Jetty  No.  6. 

Point  la  16  feet  ontaide  of  preaent  end  of  Jetty  No.  7. 

Point  ia  16  feet  oataide  ot  preaent  end  of  Jetty  Ka  9. 

Point  ia  15  feet  ontaide  of  preaent  «id  of  Jettj  Ko.  11. 

Point  ia  15  feet  ontaide  of  preeent  end  of  Jetty  Ka  IS. 

Point  ia  15  feet  ontaide  of  preaent  end  of  Jetty  No.  16. 

Point  ia  16  feet  ontaide  of  preaent  end  of  Jetty  No.  17. 

Point  ia  16  fe^  oataide  of  preaent  end  of  Jetty  Na  19. 

Point  ia  16  feet  ontaide  of  preaent  end  of  Jetty  Ko.  21. 

Point  ia  15  feet  ontaide  of  preaent  end  of  Jetty  Na  28. 

Point  ia  15  feet  ontaide  of  preaent  end  of  Jetty  No.  2S.   - 

Point  ia  16  feet  ontaide  of  preaent  end  of  Jetty  Ka  27. 

Point  ia  15  feet  oataide  of  preaent  end  of  Jetty  Ka  29. 

Point  ia  15  feet  oataide  of  preaent  end  of  Jetty  Ko.  3L 

Point  ia  15  feetontaide  of  preaent  end  of  Jetty  Ka  S3. 

Qaarry  Wharf.    Point  Ib  16  feet  ootaide  face  of  pfMent  wharf  at  lovai 
end. 

Point  ia  16  feet  ontaide  of  preaent  end  of  Jetty  Ka  S6. 

Point  Ib  16  feet  oataide  of  preaent  end  of  Jetty  Ka  ST. 

Point  ia  15  feet  outside  of  preaent  end  of  Jetty  Ko.  S9l 

Point  ia  16  feet  oataide  of  preaent  end  of  Jetty  Ka  4L 

Point  ia  16  feet  oataide  of  preaent  «nd  of  Jetty  Ka  4S. 

Point  ia  16  feet  ontaide  of  preaent  end  of  Jetty  Ka  4S|. 

P  )int  ia  16  feet  oataide  of  preaent  end  of  Jetty  Ka  48. 


»  \ 
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CO 


I 


TnMBortlu 


AH 
AI 
AJ 


AL 


AN 

AO 


AQ 
AB 
AS 
AT 
AU 
AV 
AW 


AY 

AZ 

AAA 

AAB 
AAC 
AAD 
AAB 
AAF 
AAO 
AAH 
AAI 
AAJ 
AAK 


AAN 

AAO 
AAP 
AAQ 
AAB 

aas 


490 
'*456 

"m 
"m 
"4io 
"iii 

"m 

"220 

**205 

"'iii 
"iii 
"iii 

"iii 
"iii 
i'iii' 
"iii* 
"iii 
"iii 
"iii* 
"iii 

■••«•«• 

"iii 
"iii 
"iii 
"iii 
ifiii 

"lJ25 

"iii 
"iii 
"kii 
"'245 
"iii 
'"iii 


eo5 


S.  40  I'W. 

8!"4<»"rw. 
8!"4»"i''w. 
a  "loiyw. 
s.'ooiy'E. 

si'ioayi** 

8."6o'4«'bV 

a'ii'ii'B/ 
s/'ToivE.* 
sliio  's'Sl' 

8.*lio*8'E'.' 

si'iioirE." 

Si'ii  y'E." 
a*'io47"E.* 

s!  oo'i'W.* 

S!    fo   7' W." 

S."io*17'W. 
'8.*lbo'26'"w.' 

*s!iy>'i7'' w." 

s!  i*8<>'38'"w." 

"s.'iopii'  *w.' 

8.*28<>"'4''w* 

s'Mo'ir'w. 

3.^*27' *W.' 

siiTo'si'*  w! 
s.  iooii' 'w. 
s.  io'ii'W.* 
a'coiyB.' 
s!"flpie"E!' 
siiioirB." 

s'*14oi0'*E.' 
S.'2S>i0'"B!' 


Point  is  15  feet  outside  of  preeent  end  of  Jetty  Na  47. 
Point  is  15  feet  ontslde  of  present  end  of  Jetty  No.  40. 
Point  is  15  feet  entside  of  present  end  of  Jetty  No.  5L 
Point  is  15  feet  ontslde  of  present  end  of  Jetty  No.  68. 
Point  Is  15  feet  ontslde  of  present  end  of  Jetty  Na  65. 
Point  is  16  feet  ontslde  of  present  end  of  Jetty  Na  57. 
Point  is  15  feet  ontslde  of  present  end  of  Jetty  No.  60. 
Point  is  15  feet  outside  of  present  end  of  Jetty  No.  61. 
Point  is  15  feet  outside  of  present  end  of  Jetty  No.  61|. 
Point  is  15  feet  outside  of  present  end  of  Jetty  Na  68. 
Point  is  15  feet  outsids  of  present  end  of  Jetty  Now  65. 
Point  is  16  feet  oatside  of  prf>sent  end  of  Jetty  No.  67. 
Point  is  15  feet  outside  of  present  end  ofJetty  No.  60. 
Point  is  15  feet  outside  of  present  end  of  Jetty  Na  71. 
Point  is  15  feet  outside  of  present  end  of  Jetty  No.  73. 
Point  is  15  feet  oatside  of  present  end  of  Jetty  Na  83. 
Point  is  15  feet  outside  of  present  end  of  Jetty  No.  85. 
Point  is  15  feet  outside  of  present  end  of  Jetty  Na  87. 
Point  is  15  feet  outside  of  present  end  of  Jetty  Na  80. 
Point  is  15  feet  outside  of  present  end  of  Jetty  Na  01. 
Point  is  15  feet  outside  of  present  end  of  Jetty  No.  03. 
Point  is  15  feet  oatside  of  present  end  of  Jetty  No.  05. 
Point  ia  15  feet  outside  of  present  end  of  Jetty  No.  07. 
Point  is  15  feet  outside  of  present  end  of  Jetty  No.  00. 
Point  is  15  feet  oatside  of  present  end  of  Jetty  No.  101. 
Point  is  15  feet  oatside  of  present  end  of  Jetty  No.  103. 
Point  is  15  feot  oatside  of  present  end  of  Jetty  No.  111. 
Point  is  15  feet  outside  of  present  end  of  Jetty  No.  110. 
Point  is  15  feet  outside  of  present  end  of  Jetty  No.  121. 
Point  is  15  feet  outside  of  present  end  of  Jetty  No.  123. 
Point  is  15  feet  outside  of  present  end  of  Jetty  No.  126. 
Point  is  15  feet  ontslde  of  present  end  of  Jetty  No.  127« 
Point  is  15  feet  outside  of  present  end  of  Jetty  No.  120. 
Point  is  15  feet  outside  of  present  end  of  Jetty  No.  18L 
Point  is  15  feet  outside  of  present  end  of  Jetty  No.  183. 
Point  is  15  feet  outside  of  present  end  of  Jetty  Na  141. 
Point  is  15  feet  outside  of  present  end  of  Jetty  No.  145. 
Point  is  15  feet  outside  of  present  end  of  Jetty  No.  140. 
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HABBOR-UNKS  FOR  JAMX8  RIVER,   VIRGINIA— ContlDaed. 
STATIONS  OK  THE  LEFT  OB  HJCITRICO  SIDE  OF  THE  SIVKB.     * 
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Trao  north. 
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af 


JWC 


8,720 
1,865 


MO 

"m 

"W5 

"sao 


845 


1,250 
"'775 
i,'285 
"385 

'385 
'*465 

"475 
**465 
"iii 

"ioo 

"655 
"520 
"460 
"885 
"275 
"276 
"220 
"220 

"eio* 

"«26' 
"'4«6* 
"440' 
"4«6 

"aw" 
"iis' 


S.  530 IV  £. 
S.460   3'  B. 


Angle  at  the  northwest  comer  of  Shock oe  Cieek  and  Jamea  BSver,  wl 
masonry  of  retainiiig-wall  of  Richmond  and  DanTiUe  Baihoftd 
Shockoe  Creek  meet. 


I  point  is  100  feet,  meaeared  from  the  center  I'tne  of  the  Ship  Lo 
right  angles  to  its  axis,  taken  at  lower  end  of  the  masonrr. 


&28O30'  E. 
S."lio4i"E. 
S!  b<>*43' E* 
S"  00*28' W" 
S[  io26''W. 


8.  eo20'W. 


s.iooeo'W. 
s!2i<>"i''w. 
afSoiyw. 

"8."j2<>irw. 
s.ijjo'so'w. 

s!  80 68'W* 
*s!l()^"37'*E.' 
*S.V4<>'26''e.' 

"s!'7<>'3i''kV 

a  6040' E.' 
8."  40*11"' K.* 
s!  30 66'EV 
s!   2o"5i"e.' 

sioo"  i"eV 

S.  0O34''w. 
8!'oo'28''eV 
8.  '0o"28'*E.' 
8.*2i>  Vw. 
8."8<>62'W'.' 

a"8<>*24'*W.* 

SLioayw!* 
a*2<>'5i'*w.' 

8.  "00  33' W." 


This 
at 

Point  is  at  angle  in  Clyde  Line  wharf;  160  feet  from  northweait  eon* 
Gillies  Creek  and  RiTer. 

Upper  edge  Davenport's  Wharf. 

Upper  edge  Dnnlop  &,  licCance's  WharfL 

Cedar  Works,  apper  edge  of  wharf. 

Brewery,  lower  edge  of  wliarf 

,  Point  is  65  feet  from  outside  edge  of  log  training- wall,  66  fiBetnp-ctr 
side  of  piles  of  brickyard  wharf. 

Chesapeake  and  Ohio  merchandise  wharf.  Point  is 56  fbet  flnom  oat 
edge  of  wharf,  measured  along  its  slant  side.  This  would  sherten 
wharf  45  feet  in  direction  at  right  anj^es  to  river. 

Chesapefike  and  Ohio  boat  wharf.    Point  is  on  ootalde,  upper  edfs. 

Point  is  15  feet  oatside  present  end  of  Jetty  No.  16. 

Point  is  15  feet  ontside  present  end  of  Jetty  Na  18. 

Point  is  15  feet  outside  preaent  end  of  Jetty  No.  26. 

Point  is  15  feet  outside  present  end  of  Jetty  Na  22. 

Point  is  16  feet  outside  present  endof  Jet^'  No.  26. 

Point  is  15  feet  outside  present  end  of  Jetty  Na  26. 

Point  is  15  feet  ontside  present  end  of  Jetty  No.  28. 

Point  is  15  feet  outside  present  end  of  Jetty  No.  36. 

\  Point  is  15  feet  outside  present  end  of  Jetty  No.  82. 

Point  is  15  feet  ontside  present  end  of  Jetty  Na  84. 

Point  is  15  feet  outside  present  end  of  Jet^  Na  86. 

Point  is  15  feet  outside  present  end  of  Jetty  Na  88. 

« 

Point  is  15  feet  outside  present  end  of  Jetty  Na40. 

Point  is  15  feet  ontside  present  end  of  Jetty  Na  42. 

Point  is  15  feet  outside  present  end  of  Jetty  Na  44. 

Point  is  15  feet  outside  present  end  of  Jet^  Na  46. 

Point  is  15  feet  outside  present  end  of  Jetty  Na46|. 

Point  is  15  feet  outside  of  present  end  of  tralnlBC-waB  at  Bif^anidB 

Point  is  15  feet  oatside  of  present  end  of  Jetty  No.  46. 

Point  is  16  feet  oatside  of  present  end  of  Jetty  No.  60. 

Point  is  16  feet  ontaide  of  present  end  of  Jetty  Na  9t, 

Point  is  15  feet  ontside  of  inesent  end  of  Jetty  Na  64b 

Point  is  15  feet  ontside  of  present  end  of  Jetty  Na  6iL 
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HARBOR-LINKS  FOR  JAMES  RIVER,  VIRGINIA — Continued. 
STATIONS  ON  THE  LBPT  OB  HEMRICO  SIDB  OF  THE  SIVBR— GontlBiMd. 
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TmenortlL 


Bemarkt. 


ak 
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AO 
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•q 


at 
ao 
av 
aw 

ax 
ay 


aab 


aaf 


aai 


F€eL 


315 


240 


S."  2^*20' E*. 


4A5 


500 


S.  io  3'B. 

sV'fp'io'JL' 


510 


4«5 


S.10O30'S. 

aii'o'ii'E.' 


435 


475 


S.  llo33'£. 
S.li*o3i''E. 


2.466 


535 


8.11o29'E. 

si  eoWE." 


625     S..  50  5'E. 
520     s!"'20  23'EV 


530 


415  ; 


S.   lo56'W. 
Si'so' 2''W. 


400 


525 


490 

'615 


495 

3*7io 


395 
'395 


S.   80  2'W. 

aVo^iyw! 


S.  i4'=44'W. 
S.Vfl^"34'"w. 


S.240  34'W. 

SL2eo46''w. 


385 

Hi 


995 

'565 
'566 


S.2O0  7'W. 

s/'^'Vw. 


S.  30  35*  B. 


S.  120  y  B. 
S.V4<»'43"eV 

s.*2«oi6' b!' 


Poinl  ia  15  f«Bt  oataide  of  praaent  end  of  Jetty  No.  58. 
Point  is  16  feet  ontaide  of  preaent  end  of  Jetty  No.  80: 

• 

Point  ia  15  feet  oataide  of  preaent  end  of  Jetty  No.  62. 
Point  ia  16  feet  ontaide  of  preaent  end  of  Jetty  No.  64 
Point  is  15  feet  ontaide  of  preaent  end  of  Jetty  No.  68. 
Point  ia  15  feet  oataide  of  preaent  end  of  Jetty  No.  66. 
Point  is  15  feet  oataide  of  preaent  end  of  Jetty  Na  70. 
Point  ia  16  feet  ontaide  of  preaent  end  of  Jetty  No.  73. 
Point  ia  15  feet  oataide  of  preaent  end  of  Jetty  No.  74. 
Point  ia  15  feet  oatside  of  preaent  end  of  Jetty  No.  84. 
Point  ia  15  feet  oataide  of  preaient  end  of  Jetty  No.  88. 
Point  is  15  feet  oataide  of  preaent  end  of  Jetty  No.  88. 
Point  la  16  feet  oataide  of  preaent  end  of  Jetty  Na  90. 
Point  ia  15  feet  oataide  of  preaent  end  of  Jetty  No.  92. 
Point  is  16  feet  oatside  of  present  end  of  Jetty  No.  94. 
Point  is  15  feet  oatside  of  preaent  end  of  Jetty  No.  96. 
Point  is  15  feet  outside  of  present  end  of  Jetty  No.  96. 
Point  is  15  feet  oatside  of  preaent  end  of  Jetty  No.  100. 
Point  ia  15  feet  outaide  of  preaent  end  of  Jetty  No.  102. 
Poiot  ia  15  feet  oatside  of  preaent  end  of  Jetty  No.  104. 
Point  is  15  feet  oatside  of  preaent  end  of  Jetty  No.  120. 
Point  is  15  feet  oataide  of  preaent  end  of  Jetty  No.  124. 
Point  la  15  feet  oatside  of  preaent  end  of  Jetty  No.  128. 
Point  ia  15  feet  oataide  of  preaent  end  of  Jetty  No.  182. 
Point  ia  15  feet  ontaide  of  preaent  end  of  Jetty  Na  184. 
Point  ia  16  feet  oatside  of  present  end  of  Jetty  No.  142. 
Point  is  16  feet  oatside  of  present  end  of  Jetty  No.  146. 
Point  is  15  feet  oataide  of  preaent  end  of  Jetty  No.  160. 


STATIONS  AROUND  MAYORS  ISLAND. 


n 

III 
IV 
V 
VI 


1,350 

S.82O20'  B. 

110 

N.  70  40*  B. 

370 

N.530  49'W. 

516 

N.62«>07'W. 

476 

N.82o20'W. 

Edge  of  Mayo'a  Bridge  on  sontli  Hide,  midway  between  flrat  and  aecond 
piera,  reckoning  from  Mayo'a  laland  on  aide  next  Mancheater. 


Edge  of  Mayo*a  Bridge  on  aoath  aide  oetiter  line  of  flrat  pier,  reekoning 
from  Mayo'a  Island  on  aide  next  Biohmond. 


"" — '  -  ii>S» 


APPENDIX  J. ' 


IMPROVEMENT  OF   THE  HARBOR  AT   NORFOLK  AND    ITS    APPROACHES, 

VIRGINIA;   APPROACH   TO   NORFOLK,  VIRGINIA;   NAN8EM0ND   RIVER, 

I       VIRGINIA,  AND  APPOMATTOX  RIVER,  VIRGINIA ;  NORTH  LANDING  RIVER, 

•       VIRGINIA  AND  NORTH  CAROLINA ;    CURRITUCK  SOUND,  COANJOK  BAY 

r        AND  NORTH   RIVER  BAR,  NORTH  CAROLINA. 

i  

(     REPORT  OF  LIEUTENANT  G,  J,  FIEBEaER,  CORPS  OF  ENGINEERS^  OFFI- 
I         CER  IN  C BARGE,.  FOR  THE  FISCAL  YEAR  ENDING  JUNE  20,  1890,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


r 

i. 

» 
i 


IMPROVEMENTS. 


1.  Harbor  at  Norfolk  and  its  approaches, 

Virginia. 

2.  Approach  to  Norfolk  Harbor  and  the 

United  States  (Norfolk^  navy-yard, 
between  Lambert'n  Point  and  Fort 
Norfolk,  Virginia. 

3.  Nansemond  River,  Virginia. 


4.  Appomattox  River,  Virginia. 
.^.  North  Landing   River,    Virginia  and 
North  Carolina. 

6.  Cnrrituok  Sonnd,   Coa^jok  Bay,  andi 

North  River  Bar,  North  Carolina. 

7.  Removing  sunken  vessels  or  oraft  ob- 

strnotingor  endangering  navigation. 


HARBOR-LINES. 

8.  Establishment  of  harbor-lines  of  Norfolk  and  Portsmouth  harbors  and  vicinity, 
Virginia. 


Unitbd-Statbs  Engineer  Office, 

Norfolkj  Va.j  July  2,  1890. 

General  :  I  have  the  honor  to  transmit  herewith  the  annual  reports 
for  the  year  ending  June  30, 1890,  upon  the  works  of  river  and  harbor 
Improvements  in  my  charge. 

Very  respectfully,  your  obedient  servant, 

G.  J.  FlEBEGER^ 

First  Lieut  J  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


J  »• 

IMPROVEMENT  OP  HARBOR  OF  NORFOLK  AND   ITS  APPROACHES,  VIR- 
GINIA. 

No  dredging  has  been  done  in  the  harbor  or  its  approach  since  March, 
1889.  A  survey  of  the  harbor  was  made  in  August,  1889,  to  determine 
the  condition  of  the  channel. 

ion 
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The  channel  in  the  Southern  Branch  has  not  shoaled  appreciably 
since  it  was  dredged  in  1886-'87  ;  there  only  remains  a  short  shoal  at 
its  month. 

The  channel  in  the  Eastern  Branch  dredged  in  1884-'85  has  shoaled 
about  1  foot.   • 

This  is  probably  due  to  three  causes :  (1)  It  was  too  narrow  for  easy 
navigation,  and  vessels  have  frequently  grounded  along  its  sides ;  (2) 
the  main  discharge  pipe  of  the  city  sewerage  system  eaters  the  ri?et 
here ;  (3)  the  projection  of  the  i>oint  near  the  Toll  Bridge  abutment 
throws  the  current  against  the  docks  opposite  to  it  and  canses  an  eddy 
and  rednction  of  velocity  along  the  docks  near  the  mouth  of  the  East- 
ern Branch,  where  the  discharge  pipe  enters  the  river. 

The  first  and  last  of  these  causes  will  be  removed  by  the  dredging 
proposed  in  the  last  auYiual  report. 

The  channel  elsewhere  in  the  harbor  and  its  approaches  has  sufficient 
depth  and  only  needs  greater  width  to  accommodate  the  increasing 
commerce. 

Since  the  last  report  two  new  railroads  have  been  completed  from 
Norfolk  to  the  South  and  West ;  the  Norfolk  and  Carolina  and  Atlaotic 
and  DanviUe  railroads. 

Money  statement. 

July  1,  1889,  ainonnt  available $2,430.00 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1889. .A 426.19 

July  1,  1890,  balance  available 2,003.90 

Amount  appropriated  by  act  of  September  19,  1890 150,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 152, 003. 00 

!  Amount  (estimated)  required  for  completion  of  existing  project 307, 744. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1892  150, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18fi6  and  1867. 


COMMERCIAL  STATISTICS* 


Approximate  amount  of  freight  of  all  kinds  received  or  shipped  by  troier. 

[From  records  of  Chamber  of  Commerce.] 

TOBft. 

1888 i 1,914,506 

1889 2,243,087 

Tabular  statement  of  value  of  exports  and  imports  and  number  and  tonnage  of  vessels  regis- 
tered at  the  port  of  Norfolk,  Va. 


Foreign  veasels. 

CoaatwiM  veMftla. 

Yearn 

Exporta. 

Importa 

endiuir — 

Entered. 

Cleared. 

Entered. 

Cleared. 

June  30 — 

No. 

Tont. 

No. 

TVm*. 

No. 

TonM. 

No. 

Toru. 

1883.... 

64 

29.572 

135 

112,529 

1.314 

1,  248. 461 

818 

1,099.206 

$18. 201, 7S© 

$167. 1£ 

1884.... 

96 

09,  421 

156 

110,  450 

1,257 

1, 003,  920 

880 

996.062 

12,  351, 872 

233.171 

1H85.... 

66 

70.711 

127 

102,821  i  1,330 

1, 078, 484 

1,460 

1, 275, 477 

14,  797, 046 

i3&,m 

1886.... 

82 

07,168 

159 

141.913  1  1,398 

1,215,398 

1.555 

1, 334.  557 

11.648.917 

127,311 

1887.... 

73 

73,896 

208 

207,  428  ;  1.  432 

1,  261,  3t)5 

1,719 

1,432,016 

14, 393. 337 

li.Mi 

1888... 

66 

69.  805 

211! 

234.  644 

1,344 

l,360.fi.{3 

1,474 

1,354,620 

12,  381, 122 

fltSM 

1889... 

51 

04.975 

227 

256,  351 

1,328 

1.  280,  573 

1,402 

1,290.013 

13,865.586 

I76L253 

Jan.  1,1890. 

70 

80,887 

288 

335,021 

996 

1, 266, 4V0 

1,302 

1, 230, 189 

12,828.641 

m«« 
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LETTKR  OF  R.  O.  BANKS,   COLLECTOR  OP  CUSTOICB. 

CuBTOM-HousB,  Norfolk,  Va., 

'  Collector's  Office,  May  23,  1890. 
Sir:  Inolosed,  please  find  a  statement  of  imports,  exports,  number  of  yessels  bn- 
t'^red  and  cleared,  with  their  tonnage,  both  foreign  and  ooastwito,  at  this  port  from 
Jannarr  1, 1889,  to  December  31,  ltid9. 
very  respectfully, 

R.  G.  Banks,  ColUcior, 
Lieut.  O.  J.  FiEBEGKR,  U.  S.  A. 

IMPORTS. 


Articles. 


Salt ponndi. 

Guano totis. 

Kainit do.. 

Phosphate do.. 

Personal  efRBots 

Cot4on-tiee 

Wine  in  casks 


Qnastity. 


21.594,499 
1.946 
3,096 
400 


996,000 
678 


Yalae. 


$30,901 

98,325 

27,486 

4,000 

275 

12,458 

361 


Articles. 


Whale  oil gallons. 

Wine  in  bottles  ...dosen. 

Olives  in  casks 

Miscellaneoas 


Total 


QoantSty. 


8,836 

20 

4 


Valne. 


92.500 

35 

12 

105 


166,958 


EXPORTS. 


O>iton bales. 

Coal tons.. 

Stares 

Loniber.etc 

Tobacco 

Com ....................... 

Bark 

Spirits  tarpentine.  .barrels. 


243.982 

88,190 


27,930 

"i'ooo 


911.790,882 

246. 122 

286, 553 

200. 801 

186, 025 

17, 375 

13,060 

20,300 


Rosin 

Cattle 

Floor 

Dry  goods 

Wheat 

M  isoellaneoas 


...bbls 
..head., 
sacks.. 


.bushels. 


Total. 


1,820 
738 


2,982 


$2,220 
53,500 
77,000 

160 
3,000 

443 


12,828,641 


NAVIGATION. 


Direction. 


Foreign  ... 
Coastwise . 

Total 


Vessels  cleared. 


No. 

288 

1,302 


1,590 


Ton$. 
335, 021 
1, 230, 189 


1,665,210 


Vessels  entered. 


No, 
70 
996 


1,066 


Tom. 

80,887 
1,265,470 


1, 346, 357 


J    2. 

IMPROVEMENT  OF  APPROACH  TO  NORFOLK  HARBOR  AND  THE  UNITED 

STATES  NAVY- YARD  AT  NORFOLK,  VIRGINIA. 

The  object  of  this  improvement  is  to  secure  a  channel  700  feet  wide 
and  25  teet  deep  at  ordinary  low  water  by  dredging  and  the  construe- 
taon  of  a  dike. 

The  contract,  made  during  the  last  fiscal  year  with  P.  Sanford  Boss, 
was  extended  to  July  10, 1880,  by  the  Chief  of  Engineers,  and  completed. 

Under  this  contract  816,000  cubic  yards  of  material  were  removed  by 
dredging.  A  survey  made  in  August,  1880,  revealed  a  channel  of  the 
desired  width  and  depth,  and  no  deterioration  has  been  shown  by  re- 
cent examinations. 

The  construction  of  the  dike  therefore  seems  unnecessary,  and  no 
farther  appropriation  is  needed  for  this  improvement. 

For  map  see  Reports  of  the  Chief  of  Engineers,  1880,  page  816;  1885, 
page  1026;  1887,  page  970,  and  1881),  page  946. 

For  commercial  statistics  see  report  for  "improvement  of  Harbor  of 
I^orfolk,  and  its  approaches,  Virginia," 
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Money  statement. 

Jaly  1, 1889,  amount  ayailable 99.509.39 

AmoDDt  received  from  officer  for  sale  of  fuel ».... 10.50 

9,519.© 
July  1,  1890,  amount  expended  during  fiscal  year,  exclusiye  of 

liabilities  outstanding  July  1,  1869 $4,607.16 

July  1, 1690,  outstandiug  liabilities..... 102. 44 

4,709.60 

July  1, 1890,  balance  available 4,810.29 

(  Amount  (estimated)  required  for  completion  of  existing  project 108,000.00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(      harbor  acts  of  1866  and  1807. 


■ 

J  3* 

IMPROVEMENT  OF  NANSEMOND  RIVER,  VIRGINIA. 

Jhe  object  of  this  improvement  is,  briefly,  to  secare  a  12-foot  low- 
water  channel  from  Suffolk  to  Hampton  Beads. 

The  contracts  entered  into  with  Charles  Bliven  and  Chester  T.  Galer 
during  the  last  fiscal  year  were  both  completed.  The  former  finished 
the  repairs  on  the  Western  Branch  Dike  August  2, 1889 ;  his  wqrkcon- 
sisted  in  replacing  sheet-piling  on  1,550  feet  of  the  old  dike  and  baild- 
ing  330  feet  of  new  dike.  The  latter  dredged  a  channel  40  feet  wide 
and  11  feet  deep  at  ordinary  low  water  through  Suffolk  Shoal  where  the 
depth  was  formerly  from  7  to  8  feet.  The  amount  of  material  removed 
was  16,150  cubic  yards  and  28  saw-logs  and  piles. 

Future  work. — ^The  dredging  of  a  channel  of  the  width  and  depth  pro- 
posed will  be  carried  on  as  rapidly  as  the  money  appropriated  will  admit. 
The  ultimate  cost  will  probably  be  increased  beyond  the  estimate  if  the 
annual  appropriations  are  less  than  $25,000. 

For  map  of  river  see  Annual  Report  of  the  Chief  of  Bngineers  for 
1887,  page  1002. 

•  Money  statement. 

July  1,  1889,  amount  available $3,89137 

July  1,  1890,  amonnt  expended  during  fiscal  year,  exolnsiye  of  liabilities 
outstanding  July  1,  1889 2,465.88 

July  1,  1890,  balance  available 1,425.49 

Amount  appropriated  by  act  of  September  19,  1890 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1891 11,425.49 

f  Amount  (estimated)  required  for  completion  of  existing  project.... ....  132,500.00 
Amounted  that  can  be  profitably  expended  in  fiscal  year  ending  June 
.      30,  1892 25,000.00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 
[Compiled  by  Mr.  James  Riddle.  Msistent  enfineer.) 
Approxitnate  amount  affreight  of  all  kinds  revived  and  skipped  by 


1888 _  109,900 

1889 217, 7» 


APPENDIX   J — KEFORT   OF   LIEUTENANT   FIEBEGEB.       1025 

J  4. 

IMPROVEMENT  OP  APPOMATTOX  EIVEE.  VlRGWIA. 

The  operations  of  the  fiscal  year  consisted  in  making  necessary  re- 
pairs to  works  and  plant  and  dredging  shoals  for  the  relief  of  commerce. 

From  the  shoal  at  Paddledock  Gut  8,910  cnbic  yards  of  material  were 
removed  in  July  and  August,  1SS9 ;  this  shoal  was  reformed  by  the 
winter  freshets. 

Prom  the  shoal  at  Sunken  Island  10,435  cubic  yards  were  removed 
in  April,  May,  and  June,  1890.  This  dredging  has  resulted  in  a  chan- 
nel at  least  40  feet  wide,  11  feet  deep,  where  formerly  the  depth  was  8 
to  9  feet. 

The  wing-dams  constructed  last  year  for  the  removal*  of  Gatling's 
shoal  have  worked  very  successfully  and  formed  a  channel  11  feet  deep 
and  about  60  feet  wide. 

Future  work. — It  is  proposed  as  rapidly  as  the  money  appropriated 
vwHl  admit  to  complete  the  wing-dams  and  training-walls  for  the  South 
Channel. 

The  shoals  of  the  river  which  were  formerly  distributed  throughout 
its  length  will  then  be  reduced  to  two.  Magazine  Bend  and  Puddledock 
Cut. 

As  stated  in  the  last  annual  report,  these  shoals  are  due  to  causes 
which  can  only  be  removed  at  a  great  cost  and  it  would  seem  best,  there- 
fore, to  remove  them  by'dredging  as  soon  as  they  form.  In  order  to  do 
this,  it  is  necessary  to  have  a  dredge  and  appliances  always  ready. 

The  city  of  Petersburg  owns  a  dredge  which  is  kept  for  the  improve- 
ment of  the  harbor ;  this  has  been  offered  to  the  Government  free  of 
cost  to  be  used  in  removing  shoals  below  the  harbor.  It  is  proposed 
with  this  and  the  tow-boat  and  plant  owned  by  the  Government  to 
dredge  and  maintain  a  channel  through  these  shoals  throughout  the 
year.  The  cost  of  dredging  is  estimated  at  $1,000  a  month.  During 
the  first  year  or  two  it  will  be  necessary  to  keep  the  dredge  at  work 
nearly  the  entire  j^ejir;  after  the  regulating  works  are  finished  this  will 
probably  be  decreased  to  eight  or  ten  months  of  the  year. 

Money  statement 

July  1,  1889,  amount  available .' $5,132.77 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  18H9 $4,679.69 

July  I,  1890,  outstanding  liabilities 12.95 

4,692.64 

July  1,  1890,  balance  available 440.13 

Amount  appropriated  by  act  of  September  19,  1 890 !.'>,  000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 15,440.13 


nt  (estimated)  rec^uired  for  completion  of  existing  project 15,080. 00 

nt  that  can  be  probtably  expended  in  fiscal  year  eucfing  June  30, 1692    15, 080.  OU 
itted  iu  compliance  with  requirements  of  sections  2  of  river  and 


i  Amount 
Amount 
Submitted  iu  compliance  with  requirements 
harbor  acts  of  18(i6  and  1867. 

BNG  90 65 
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COMMKRCIAL  STATISTICS. 


Tabular  atatemeni  ofnumheir  and  ton  nage  of  vessels,  and  vftlue  affreight  skipped  and  rtceirtd 

at  Pctershurg,  Va, 


Yearg  endiiiK — 


JuDe  30— 

1«81 . . . 

1P82  .. 

18H3... 

1884... 

1885... 

1886  .. 

t€«7... 

1888... 

1889... 
Jan.  1, 18D0 


Na 


645 
917 
980 
924 
893 
953 
836 
599 
505 
598 


Tonnage. 


35,967 
43,961 
46,070 
46,050 
40,669 
68,835 
63.169 
30.079 
27,981 
29.229 


V«Ia«  freii^hts 


Shipped.  ReceiTed. 


•74,724 
79,154 
181, 763 
196.458 
230.508 
19'i,053 
104.923 
143,673 
133,072 
184,506 


$412,(43 
519, :» 
560,  ST* 
613,473 
529. 7W 
474,250 
30i42S 
372.112 
270. 081 
323,254 


Approximate  amount  of  freight  of  all  kinds  received  and  shipped  by  water. 

Tons. 

1888 30,  e» 

18^9 26,121 


LETTER  OP  W.   E.   MORRISON,   PORT  WARDSN. 

Petersburg,  Va.,  May  21,  1890. 
Dear  Sir:  TonrsoflOth  just  at.  hand.     Inclosed  I  hand  you   fitat^ment  of  com- 
merce of  the  port  of  Petersburg  from  January  1,  1889,  to  January  1,  1890,  as  re- 
quested. 

Very  truly  yours, 

W.  £.  Morrison, 

Port  Wardeiu 

Commerce  of  the  port  of  Petersburg  from  January  1,  1889,  to  January  1, 18SK). 


Articles. 


Inioard. 

Anthracite  coal tons 

Bitaminoas  coal do.. 

Oaano do  . 

Fertilizers do  . 

Scrap-iron do.. 

Ice do. . 

Hay do.. 

Slate.sorap do.. 

Wheat bushels 

Com do . . 

Oats do.. 

Peanuts do.. 

OvHters ., do.. 

Shells do.. 

Potatoes do.. 

Lime .....do.. 

Cotton bales 

Snmao bafrs 

Tobacco .........  hogsheads 

Hogs 


QuanUty. 

Value. 

5,684 

$34,104 

1,286 

6,414 

457 

18,  400 

7,387 

76,428 

40 

400 

1,352 

12,578 

38 

695 

150 

150 

11, 579 

11,434 

3.539 

1.695 

2,347 

1,301 

53,675 

80,186 

3.115 

1,664 

12,500 

380 

5,295 

4,410 

4,940 

500 

717 

85, 530 

1,507 

764 

54 

2,917 

16 

28 

Articles. 


Melons 

Furniture 

Machinery  . . 
Merchandise 


Total 

Outward. 

Lumber feet.. 

Wood cords.. 

Railroad  ties  .^ 

Merchandise 


Total 

Sui^mary. 


Inward  commerce . . 
Outward  commerce. 


Grand  total 


Quantity. 


1,300 


003,868 

2.686 

556 


Value. 


$ISS 

2.200 

500 

30.425 


323,256 


i;6oe 

11,542 

220 

164,233 


154,506 


323.256 

184.596 


507.8SS 
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J  5. 

IMPROVEMENT  OF  NORTH  LANDING  RIVER,  VIRGINIA  ANI> NORTH  CARO- 
LINA. 

The  object  of  this  improvement  is  to  secure  a  chaDnel  9  feet  deep  and 
80  feet  wide  from  North  Landing  Bridge  to  Ferraby's  Island,  Gorritack 
Sound. 

The  project  was  completed  June  30, 1884,  since  which  time  the  opera- 
tions have  consisted  in  removing  logs  abandoned  by  rafts. 

Between  Deceml)er  1,  1889,  and  January  4, 1890,  with  a  hoister  hired 
in  open  market,  732  logs  and  numerous  stumps  were  removed  and  the 
river  cleared  of  obstructions  throughout  its  length; 

After  the  obstructions  were  removed  the  channel  was  in  a  very  good 
condition.  It  is  probable  that  some  dredging  will  be  necessaiy  from 
time  to  time  to  remove  shoals  caused  by  vessels  grounding  outside  of 
the  channel. 

Future  work. — ^The  only  operations  ^ntemplated  for  the  present  are 
the  removal  of  obstructions.  The  balance  on  hand  will  suffice  and  no 
further  appropriation  is  necessary. 

This  river  forms  part  of  the  inland  water  route  from  Norfolk  to 
Albemarle  Sound. 

For  map  see  Annual  Report  of  the  Chief  of  Engineers  for  1889|  page 
962. 

Money  statement 

Jnly  1,  1889,  amount  available $3,629.69 

Jaly  I,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1889.....^ .*...  964.38 

July  1, 1890,  balance  available 1,665.31 


J  6. 

IMPROVEMENT  OP  CURRITUCK  SOUND,  COANJOK  BAY,  AND  NORTH  RIVER 

BAR,  NORTH  CAROLINA. 

The  Object  of  this  improvement  is  to  secure  a  9- foot  channel  at  ordi- 
nary low  stages  of  water  through  these  waters.     . 

The  river  and  harbor  act  of  August  11,  1888,  appropriated  $7,500  for 
this  improvement.  A  project  for  its  expenditure  was  submitted  to  the 
Chief  of  Engineers  and  duly  approved. 

In  accordance  therewith  proposals  were  invited  August  28, 1889,  for 
dredging  near  Long  Point,  Currituck  Sound,  and  on  September  9, 1889, 
a  contract  was  entered  into  with  P.  Sanford  Boss,  the  lowest  bidder,  to 
do  the  work  for  28 J  cents  per  cubic  yard. 

He  commenced  work  October  31, 1889,  and  finished  January  6, 1890, 
having  removed  21,494  cubic  yards  of  material  and  71  logs.  This  work 
resulted  in  a  channel  60  to  80  feet  wide,  9  feet  deep,  and  4,250  feet  long 
where  the  depth  was  formerly  from  5  to  8  feet.  The  shoal  thus  dredged 
was  formed  by  the  washing  of  the  sides ;  the  material  taken  out  was 
removed  over  a  mile  from  the  channel.  • 

Future  work, — The  channel  through  Currituck  Sound  is  somewhat 
obstructed  by  sunken  logs,  but  otherwise  in  a  good  condition.    The 


i 
V 
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cUaunel  through  Ooanjok  Bay  is  obstructed  by  sunken  logs  and  has 
shoaled  through  the  washing  of  the  sides.  It  is  estimated  that  the  ob- 
struotions  can  be  removed  and  the  channel  through  Coanjok  Bay  re- 
stored by  an  expenditure  of  $20,000.  It  is  not  proposed  to  widen  the 
channel  through  North  River  Bar  until  the  lighthouse  establishment 
place  the  range  beacons  proposed  for  the  channel  already  dredged. 

Money  statement 

.Inly  1,  1889,  amount  available |7, 495.04 

Jnly  I,  1890,  ainoant  expended  during  fiscal  year,  exclusive  of  liabilitiea 

ont«tAndingJuly  1,  1^89 ^ 6,651.20 

July  1,  1890,  balance  available 843.S1 

r  Araonnt  (estimated)  required  for  completion  of  existiuj;  project 39,8?S.68 

j  Amount  that  can  be  ^irotitably  expend  ml  i  u  tiscal  year  endiuj^  June  30, 1892.    20, 000.  OO 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L     harbor  acts  of  1866  and  1867. 


Abstract  of  proposaU  for  dredging  in  Currituck  Sound,  North  Carolina,  re4seived  and  opeintd 
at  noon  of  August  28,  1889,  by  Lieut,  G,  J,  Fiebeger^  Corps  of  Engineers, 


No. 

Name  and  addresa  of  bidder. 

Commence. 

Complete. 

Price 
pcreobi^ 
yard. 

1 

Chester  T.  Caler,  Norfolk.  Va 

April  1.1890 

In  ninety  days 

Anp;iist  10.1890 

Two  months  from  date 
of  commencing. 

OetOt. 

35 

2 

a 

P.  San  ford  |to8«,  Jersey  City,  N.  J 

American  Dredging  Company,  Philadel- 
phia, Pa. 



Contract  awarded  P.  Sanford  Ross. 


COMMERCIAL  STATISTICS. 


Number,  class,  and  tonnage  of  vessels  passing  through  Albemarle  and  Chesapeake  Canal, 

Currituck  Sound,  etc. 


Years  ending- 


June  se- 
ises.... 

1886.... 
1887.... 
1888.... 
1889.... 
Jane  1, 1890 


Steam- 
ers. 

Schoon- 
era. 

Barges. 

Ligh^ 
ers. 

Sloope. 

Raft«i. 

2,»7« 

I,0&9 

613 

133 

204 

181 

3,271 

1,082 

549 

55 

178 

244 

3.  .369 

1,216 

568 

49 

181 

297 

3,864 

1.362 

361 

44 

265 

378 

4.065 

J,  639 

683 

82 

35.1 

352 

4.169 

1,699 

878 

67 

446 

335 

Tonnsc^ 


ai6,7r 

3-VJ.lll 
43.\745 
445,237 
454.959 


Approximate  amount  of  all  kinds  of  freight  passing  through  thie  route, 
[From  records  of  Albemarle  and  Chesapeake  Canal  Company.] 


Tons. 


1888 335,758 

1889 372,617 
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I.KTTKK  OF  MK.    FRANKLIN  WELD,   PRUSIOENT- ALBEMARLE    AND  CHESAPEAKE   CANAL 

COMPANY. 

Office  of  the  Albemarle  and  Chesapeake  Canal  Company, 

Norfolk,  Fa.,  May  24,  1890. 

Sir  :  I  b^g  leave  to  acknowledge  receipt  of  yonr  com  muni  cation  of  May  20,  and 
herewith  inclose  a  Btateraent  of  the  trade  through  thiH  canal  for  the  time,  as  requesttrd. 
Hoping  this  may  furnish  you  the  information  yon  desire,  if  not  we  will  he  pleased 
to  give  any  farther  details  yon  may  wish  and  be  in  time  for  yonr  report, 
I  am,  yours,  very  respectfully, 

Franklin  Weld, 

President, 
Lieut.  G.  J.  FiKBBGER,  IJ.  S.  A* 

Statement  ofmerohandUe,  eto»^  passed  through  Albemarle  and  Chesapeake  Canal  for  year 

ending  January  1, 1890. 

GOING  NORTH. 


Articles. 


Cotton balea.. 

Fish bftrrels.. 

Naval  stores do  .... 

Spirits  turpentine <lo   . . . 

Kaj^M pounds.. 

Old  iron do 

"Bfif^B crates . . 

Bacon ponmia.. 

Wood cord  «  . 

Peoe  and  beans bushels.. 

Kailroad-ties number.. 


Qaaniity. 


34,901 

9.800 

21,050 

580 

21,f{80 

120,209 

2,001 

3.250 

080 

6,318 

97,587 


Articles. 


Potatoes bushels 

Com do.. 

Peanuts ., ba/;s 

Rice bushelB 

Wheat do.. 

Watermelons number 

Lumber B.  M.  feet 

Shingles 

Staves 

Laths 

Passengers 


Quantity. 


77,977 

105. 8U 

0,828 

10,486 

352 

205,484 

134, 521, 006 

88,687,685 

773,033 

6. 365, 100 

3,155 


QOINO  SOUTH. 


Articles. 


Bread barrels . . 

Beef  and  pork } tlo  .. 

Ciller  and  baer^ do  .. 

Flour do  — 

Fish do... 

Molasses do  — 

Spirits do — 

Su^ar do  .. 

Coffee  sackA.. 

H»ts  and  shoes rases.. 

SSoap  and  candles boxes. . 

Tobacco do... 

Kails kegs.. 


Quantity. 


2 

15. 429 

1.140 

54,:{28 

737 

2,047 

2.049 

3,  'J03 

1.572 

4,294 

3.297 

4.703 

3,281 


Articles. 


Crates  of  ware 

Lime  and  cement casks 

Oyster-shells bushels 

Iron pounds 

Guano tons 

Hay ..bales 

Salt sacks 

Agricultural  lime bushels 

Oil barrels 

Coal tons 

Ice do. 

Passengers 


Quantity. 


333 

3.676 

20.450 

3,003,404 

5.389 

33.631 

10.457 

505, 514 

4,184 

3,675 

4. 156 

1,970 


J  7. 

REMOVING  SUNKEN   VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

On  April  6, 1889,  the  wreck  of  the  bark  E,  L,  Pettingill  was  reported 
to  this  office  as  obstructing  navigation.  After  a  personal  examination, 
authority  was  granted  to  take  the  necessary  steps  for  its  removal. 
After  being  duly  advertised,  proposals  for  its  removal  were  invited, 
and  on  August  10, 1881),  a  contract  was  entered  into  with  Mr.  George 
McBlair  to  remove  it  for  $1,325. 

Between  August  14  and  30, 1889,  it  was  entirely  destroyed  by  the  use 
of  explosives,  no  wreckage  being  saved. 
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J  8. 

establishment  of  harbor  lines  of  norfolk  and  portsmouth 

harbors  and  their  adjacent  waters. 

a,  harbor  lines  for  southern  branch  of  elizabeth  riyeb 
and  for  elizabeth  river  below  fort  norfolk. 

United  States  Engineer  Office, 

Baltimore^  Md.y  January  20, 1890. 

General  :  I  have  the  honor  to  sabmit  herewith  a  report  of  this  date 
of  the  Board  of  Engineers  ou  the  establishment  of  harbor-lines  for 
Norfolk  and  Portsmouth,  Va.,  constituted  by  Special  Orders  13,  series 
of  1889,  from  your  headquarters.  The  map  is  sent  in  a  separate  roll  by 
mail.  * 

Very  respectfully,  your  obedient  servant, 

Wm.  p.  Craiohill, 

Oolonel  of  Engineers. 
Brig.  Gen.  Thomas  L.  Oasey, 

Chief  of  Engineers  U.  S,  A* 

[FirBt  indorsemeDtl 

Office  Ohief  of  Engineers, 

U.  S.  Army, 
January  21, 1890. 

Eespectfully  submitted  to  the  Secretary  of  War. 

It  appearing  that  the  establishment  of  harbor-lines  of  Norfolk  and 
Portsmouth  and  their  vicinity  is  essential  to  the  preservation  and  pro- 
tection of  the  harbors,  the  Secretary  of  War,  by  indorsement  of  Feb- 
ruary 2,  1889  (papers  herewith),  approved  the  recommendation  of  the 
Ohief  of  Engineers  that  a  Board  of  Officers  of  the  Corps  of  Engineers, 
be  constituted  to  establish  harbor-lines  of  Norfolk  and  Portsmouth  and 
their  vicinity,  in  accordance  with  the  provisions  of  section  12  of  the 
river  and  harbor  act  of  August  11, 1888. 

The  Board  having  submitted  the  within  (2d)  report  and  accompany- 
ing tracing,  on  which  the  proposed  lines  for  the  Southern  Branch  of 
Elizabeth  Itiver  and  for  Elizabeth  Biver  below  Fort  Norfolk  are  drawn. 
It  is  recommended  that  the  lines  selected  be  approved,  and  that  the  ap- 
proval of  the  Secretary  be  placed  on  the  tracing  submitted. 

Thos.  Lincoln  Casey, 
Brig,  Qen.j  Chief  of  Engineere, 

Note.  — The  approval  of  the  Secretary  of  War,  dated  January  23, 1890, 
is  placed  upon  map  accompanying  this  report. 


report  of  board  of  engineers. 

January  20, 1890. 

9  •  •  •  •  •  • 

The  Board  met  •  •  •  November  7  and  December  20.  At  both 
meetings  were  present  the  president  and  members  of  the  State  harbor 
commissioners  and  chief  engineer  and  division  engineer  of  the  Norfolk 
and  Western  Eailroad. 
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An  opportunity  was  given  all  to  express  their  views  on  the  interests 
affected  by  the  establishment  of  the  new  harbor-lines. 

The  Board  finds  that  no  lines  have  hitherto  been  established  along 
the  navy-yard  in  the  Southern  Branch ;  in  the  Elizabeth  River  below 
Fort  Norfolk  lines  were  adopted  in  December,  1883,  by  the  State  har- 
bor commissioners  on  the  recommendation  of  an  Advisory  Board,  con- 
stituted as  described  in  our  first  report. 

The  line  between  Fort  Norfolk  and  Lambert's  Point  was  afterwards 
chanp:ed  by  the  State  harbor  commissioners  in  October,  1886. 

A  full  description  of  the  lines  and  the  reasons  therefor  is  given  in  the 
annu<il    rei)ort8   of  the   harbor   commission  for  1884    and   1886-'87. 
These  reports  were  laid  before  the  Board  for  its  information,  but  no* 
printed  copies  could  be  obtained  for  transmission  herewith. 

After  carefully  examining  existing  lines  and  structures,  the  Boai*d 
recommends  the  adoption  of  the  following  lines,  in  continuation  of  those 
previously  recommended  and  adopted : 

«  -  SOUTHERN  BRANCH  OF  ELIZilBETH  RIVER. 

PorUmouih  Hde, — From  (K)  the  line  follows  the  front  of  the  existing  seft-wall  and 
wharves  of  the  U.  S.  Navy- Yard  to  (1)  the  upper  corner  of  the  wharf  at  the  entrance 
of  the  timber  dry-dock ;  thence  in  a  straight  line  655  feet  to  (m),  which  is  in  the 
prolongation  of  the  southern  boundary-wall  of  the  navy-yard  and  245  feet  from  its 
extremity. 

Bei'kletf  aide. — From  XX,  the  lower  corner  of  St.  Helena  Wharf,  the  line  runs  straight 
and  parallel  to  the  masonry  sea-wall  of  the  navy-yard  1,800  feet  to  XIX ;  thence  in 
a  straight  line  1,370  feet  to  XVIII,  the  lower  corner  of  Johnson's  Wharf;  thence 
along  the  face  of  said  wharf  about  619  feet  to  XVII,  its  upper  end. 

The  establishment  of  these  Hues,  in  connection  with  tho-e  already  adopted,  will 
make  the  ruling  width  of  the  Southern  Branch  620  feet ;  thus  admitting  of  a  channel 
500  feet  wide  and  25  feet  deep,  b»  contemplated  in  the  latest  project'for  the  improve- 
ment of  this  harbor. 

ELIZABETH  BIVER  BELOW  FORT  NORFOLK. 

Norfolk  side. — ^From  (A)  the  lower  comer  of  the  wharf  at  Fort  Norfolk  the  line 
ruus  N.  440  30'  W.  2,900  feet  to  (B') ;'  thence  N.  47<5  56'  W.  5,700  feet  to  (C) ;  thence 
N.  40«  08'  W.  700  feet  to  (D') ;  thence  N.  25°  25'  W.  1,000  feet  to  (E')  the  upper  comer 
of  the  elevated  coal  pier  at  Lambert's  Point ;  thence  along  the  face  of  said  pier  in 
rear  of  the  ligbt-honse  to  (F')  its  upper  corner. 

Fortmnouth  side. — From  tbe  poiiit  <a)  previously  established  the  line  inns  N.  49® 
W.  2,900  feet  to  (1) ;  tbence  N.  89"  45'  W.  1,480  feet  to  (2) ;  thence  8. 80^  55'  W.  5,022 
feet  to  (3)  a  point  opposite  and  1,200  feet  from  the  upper  pi^r  at  Love's  Point. 

tu  the  establishment  of  these  lines,  the  Board  was  governed  by  the 
following  considerations : 

1.  To  preserve  a  wide  entrance  into  the  inner  harbor,  between  Pin- 
ner's Point  and  Fort  Norfolk. 

2.  To  preserve  a  large  area  at  the  mouth  of  the  Western  Branch  for 
the  anchorage  of  large  and  small  vessels  using  this  port. 

3.  To  interfere  as  little  as  possible  with  the  plans  of  existing  and 
contemplated  structures  based  on  lines  previously  laid  down,  provided 
such  structures  did  not  unduly  contract  the  channel  and  interfere  with 
navigation. 

Two  creeks  empty  into  the  Elizabeth  Eiver  between  Fort  Norfolk 
and  Lambert's  Point,  Tarrant's  and  Lambert's ;  we  recommend  that  an 
opening  of  400  feet  be  left  in  the  harbor-line  for  the  former  and  an 
opening  of  QiX)  feet  for  the  latter,  these  openings  to  be  located  as  shown 
on  the  accompanying  map. 

The  lines  thus  far  recommended  meet  the  present  needs  of  these  bar- 
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bors.    They  will  bo  further  extended  when  the  contemplated  constrac- 
tion  of  new  docks  creates  a  necessity  for  them. 

In  examining  this  harbor  the  Board  finds  that  along  many  of  the 
harbor-lines  there  have  been  constructed  solid  lines  of  wharves  with- 
out slips.  Vessels  loading  or  unloading  at  such  wharves  necessarily 
coutract  the  water-way  reserved  for  general  navigation.  It  is  the  sense 
of  this  Board  that  no  such  constructions  be  allowed  in  the  fntore,  hot 
that  all  wharves  be  constructed  with  suitable  slips  in  which  vessels 
may  lie,  thus  preserving  the  entire  channel  limited  by  the  harbor-hDes 
for  the  movement  of  vessels  in  the  harbor. 
Respectfully  submitted* 

Wm.  p.  Gbaighill, 
Colonel  Corps  of  Engineers, 
Peter  O.  Hains, 

Lieut  OoL  of  Engineers, 
G.  J.  Ftebeger. 
First  Lieut.  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineer6j  U,  8.  A. 


b.  HARBOR-LINES  FOR  EASTERN,  SOUTHERN,  AND  WESTERN  BRANCHES 
OF  ELIZABETH  RIVER,  FOR  ELIZABETH  RIVER  BELOW  WESTERN 
BRANCH,  AND  BULKHEAD  LINES  IN  NORFOLK  HARBOR  FROM 
NORFOLK  AND  WESTERN  RAILROAD  BRIDGE  AND  UNITED  STATES 
NAVY- YARD  TO  LAMBERT'S  POINT. 

Norfolk,  Va.,  April  30,  1890. 

•  •••••• 

The  Board  met  •  •  •  at  10  a.  m.,  April  8,  1890 ;  present,  Col. 
William  P.  Oraighill,  Corps  of  Engineers,  First  Lieut.  G.  J.  Fiebeger, 
Corps  of  Engineers ;  absent,  Lieut.  Col.  Peter  0.  Hains,  Corps  of  En- 
gineers. 

The  following  citizens  of  Norfolk  and  vicinity  were  present  and  were 
given  an  opi)ortunity  to  express  their  views  ou  the  matters  under  con- 
sideration: Charles  G.  Elliott,  president  State  Harbor  Commission  ;  V. 
D.  Groner,  W.  G.  Elliott,  W.  H.  Doyle,  T.  W.  M.  Draper,  M.  P.  Eue, 
and  W.  S.  Joliuson.  Letters  were  also  received  firom  W.  W.  Cole, 
Chief  Engineer  Norfolk  and  Western  Railroad,  and  Col.  William  Lamb. 

The  applications  for  the  extension  of  the  harbor-lines  in  the  eastern, 
southern,  and  western  branches  and  the  Elizabeth  Eiver  were  laid  be- 
fore the  Board  and  carefully  considered. 

It  having  been  made  manifest  to  the  Board  that  the  establishment  of 
harbor-lines  in  the  eastern,  southern,  and  western  branches  and  the 
Elizabeth  River,  where  not  already  done,  is  necessary  for  the  preserva- 
tion of  the  harbor,  the  Board  recommends  pier  and  bulkhead  lines  for 
the  waters  as  given  below. 

As  stated  in  a  previous  report,  the, Board  finds  the  construction  of 
wharves  in  this  harbor,  in  many  cases,  very  faulty,  no  slips  having 
been  provided  for  the  reception  of  vessels  loading  and  unloading. 

To  prevent  the  continuance  of  this  class  of  structures,  the  Bosutl  rec- 
ommends the  adoption  of  bulkhead  linea  in  addition  to  pier  lines,  and 
further  recommends  that  no  deposits  and  no  structures  except  piers 
with  suitable  slips  along  the  sides  be  allowed  to  extend  beyond  the  bulk- 
head lines. 
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Easiem  Branchf  from  Norfolk  and  Western  Railroad  Bridge  to  Broad  Creek. 

PIER  links; 

North  Bank :  F«*t- 

T  to  U,  N.  81°  28' E -- 2,790 

U  to  V,  N.  810  28' E 290 

V  to  W,  S.  77"  44' E 1 4,250 

WtoX,8.  71C30'E..... 1,670 

XtoY.S,  880  45'E 1,500 

Y  to  Z,  N.  76°  10' E 3,640 

Zto  AA,N.  17045'  E 670 

BE  to  CCS.  17045' W 870 

CC  to  DD,  S.  63°  45' E 1,370 

Sooth  Bank: 

XX  VIII  to  XXIX,  N.  82°  07' E 2,855 

XXIX  to  XXX,  S.  81°  OO' E 1,450 

XXX  to  XXXI,  S.  780  16' E , , 2,650 

XXXI  to  XXXII,  S.  71"  20' E ^.-  700 

XXXII  to  XXXIII,  S.  740  40' E 2,000 

XXXIII  to  XXXIV.  N.  750  51' E 3,780 

XXXIV  to  XXXV,  S.  88C  48' E 900 

XXXV  to  XXXVL  S,  670  45' E 1,450 

Point  BB  is  at  eastern  end  of  draw  of  Norfolk  and  Virginia  Beach  Railroad  Bridge. 
The  distance  from  AA  to  BB  is  560  feet. 

BULKHEAD  LINES. 

These  lines  are  parallel  to  and  250  feet  from  the  pier  lines  given  ahoye. 
SouUtern  Branch,  from  United  States  Navy  Yard  to  Money  Point 

PIER  LINES. 

East  Bank.  Feet 

XVII  to  XVI,  S,  00  00' E 550 

XVI  to  XV,  S.  190  47'  E 1,950 

XV  to  XIV,  H.2P  OO'E 1,080 

XIV  to  XIII,  S.  17<^  13' W 1,740 

XIII  to  XII.  S.  60  10'  E 1,150 

XII  to  XI,  S.  20O05'W 1,030 

XI  to  X.  a  26^55' W 1,600 

X  to  IX.  S.  48°  09' W 1,220 

-     IX  to  VIII,  S.  68^22' W I,:i50 

VIII  to  VII,  8.  41°  00' W 350 

VII  to  VI.  S.  200  00' W 450 

VltoV,  S.  l^OO'W 850 

West  Bank. 

«to«,  8.  170  00' W 390 

n  too,  S.  40  30'  E 800 

otop,  8.20°  OO'E 930 

ploq,  S.110  30'E 960 

q  to  q%  along  face  of  Nottingham  &  Wrenn's  wharf. 

9' tor.  8. 170  55' W 1,420 

rto«.S.0oi5'E 2,.'>00 

•  tot,8.27o  04'W 1,500 

t  to  tt,  8. 550  50'  W 560 

tttov.S.  6804.5' W 1,730 

»  to  w,  8. 52^  45'  W 890 

fctoar.S.  28^50' W 570 

«toy,S.  (P  00' W 1,230 

BULKHEAD  LINES. 

These  lines  are  parallel  to  and  250  feet  from  the  pier  lines  given  ahove. 
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Western  branch,  from  toll-bridge  to  its  mouth. 

PIER  LINES.  , 

Soath  bank :  ^^^ 

I  to2.  N.8904.V  W l,4!s) 

2to3,8.80o  55'  W 5,020 

3  to  4,  S.  820  26'  W 2,050 

4  to  5,  S.  51°  56'  W 2,(t60 

5  to6.S.  28^  30'  W 4.700 

North  Bauk : 

36  to37,N.  24052'E 5,300 

37  to  :«,  N.  600  54' E .-. 2,400 

38  to  39,  N.  840  26'  E :...  l.*0 

39  to  40, N.  80°  46'  E 1,-/J5 

40  to  41,  N.  450  30'  E 2,150 

Poiut  (6)  ifl  east  face  of  bridge,  120  fe^t  from  soutb  end  of  draw. 

The  distance  from  G  to  36  iu  650  feet. 


BULKHEAD  LINES. 

These  lines  are  parallel  to  and  250  feet  from  the  pier-lines  ^lyeu  abovo. 

Elizabeth  River  below  Western  BrancK 

PIER  LINES. 

East  bank  t  '«•*• 

F  to  G',  N.  240  55' E 10,370 

West  bank : 

.    41  to  42,  N.  370  40' W  3.975 

42to43,N.  803,5'W   2,200 

43  to  44,  N.  52^  45' W  3,700 

BULKHEAD  LINES.  ' 

From  pier  line: 

From  F' to  G' 400 

,    From  41  to  43 , 400 

•    From  43  to  44 250 

Bulkhead  lines  in  harbor  from  Norfolk  and  Western  Railroad  Bridge  amd  United  Stata 

Navy- Yard  to  Lambert's  Point, 

Feet 

From  XV III  toXXIV 250  Inside  of  pier  line  already  established. 

XXIV  to  XXVI 300  Do. 

XXVI  to  XXVIII 250  Do. 

dtoo 400  Do. 

otol.. 400  Do. 

C  to  B 300  Do. 

AtoE' 400  Do. 

Wherever  in  the  liarbor  or  its  adjiicent  waters  the  ordinary  low- water 
shore-liue  is  uearer  to  the  pier  Hue  than  250  feet,  this  shoreline  shall 
become  the  bulkhead  line. 

Wm.  p.  Craighill, 
Colonel,  Corps  of  Engineers. 
Peter  O.  Hains, 
I/ieut.  CoL  of  Engineers. 

G.  J.  FlEBEGER, 

First  Lieutj  Corps  of  JEngineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 
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[Firat  indorsement.] 

Office  Ohiep  of  Engineers, 

V.  S.  Army, 

May  8,  1890. 
[)ectfany  sabmitted  to  the  Secretary  of  War. 
[)peariDg  that  the  establishment  of  the  harbor-lines  of  Norfolk  and 
iiouth  and  their  vicinity  is  essential  to  the  preservation  and  pro- 
I  of  the  harbors,  the  Secretary  of  War,  by  indorsement  of  Febru- 
1889  (paperherewith),  approved  the  recommendation  of  the  Chief 
pincers  that  a  Board  of  Officers  of  the  Corps  of  Engineers  be  con- 
(d  to  establish  the  harbor  lines  of  Norfolk  and  Portsmouth  and 
ncinity,  in  accordance  with  the  provisions  of  section  12  of  the 
knd  harbor  act  of  August  11, 1888. 

Board  having  submitted  the  within  report  and  accompanying 
2^8,  on  which  the  proposed  pier  and  bulkhead  lines  for  Eastern 
h  of  Elizabeth  Eiver  from  Norfolk  and  Western  Railroad  Bridge 
•ad  Creek ;  for  Southern  Branch  of  Elizabeth  River  from  United 

Navy-Yard  to  Money  Point;  for  Western  Branch  of  Elizabeth 
from  Toll  Bridge  to  its  mouth,  and  for  Elizabeth  Eiver  below 
*rn  Branch,  and  bulkhead  lines  in  the  harbor  from  Norfolk  and 
n  Railroad  Bridge  and  United  States  Navy  Yard  to  Lambert^s 
are  drawn,  it  is  recommended  that  the  lines  selected  be  approved, 
tat  the  approval  of  the  Secretary  be  placed  on  the  report  and  on 
icings  submitted. 

Thos.  Lincoln  Casey, 
Brig.  Oen.y  Chief  of  Engineers. 

[Second  indonement] 

•     War  Department, 

May  9, 1880. 

Toved. 

•  Redfield  Proctor, 

Secreta/ry  of  War. 
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n,  W.  M.  B.  (canal-boat),  removal  of  wreck  of 

ay  Harbor,  Minn.,  improvement  of 

I  Harbor,  TTia.,  improvement  of 

i  Great  Xortbwestem  Railway  Company,  bridge  of, 

Alabama  River. . .,. ". 

k  River,  Ala.,  improvement  of 

i  River,  near  Montgomery.  Ala.,  bridge  over 

ly  River,  Pa.,  improvement  of 

IT  River,  Pa.,  dam  at  Herr's  Island,  construction  of  . . 

Creek,  N .  J.,  examination  and  survey  of 

a  River,  6a.,  improvement  of 

>ns  of  bridges  obstructing  navigation 

(barge),  removal  of  wreck  of 

iver,  La.,  improvement  of 

nvilleand  Augusta,  Ga.,  Savannah  River  between,  ex- 

tlon  and  survey  of 

.  Holton  (schooner),  removal  of  wreck  of 

icola  Bay,  Fla.,  improvement  of 

Icola  River,  Fla.,  improvement  of 

ttox  River,  Va..  improvement  of 

Inimink  Creek,  Del.,  examination  and  survey  of. 

h  to  Norfolk  Harbor  and  navy-yard,  between  Lam- 
Point  and  Fort  Norfolk,  Va.,  imp'rovenent  of 

hes  to  Norfolk  Harbor,  Va..  improvement  of 

i;t  Bridge,  D.  C,  to  Mount  Vernon,  Va.,  survey  of  road 

5t^  Washington 

reek,  Va.,  examination  and  survey  of 

Pass  and  Bay  up  to  Rockport  and  Corpus  Christi, 

mprovement  of 

M  River,  Ark.,  improvement  of 

us  River,  Ark.  and  Kans..  removing  obstructions 

B  River,  near  Cumming's  Landing,  Ark.,  bridge  over. 

IS  River,  near  Fort  Smith,  Ark:,  bridge  over 

Kill,  N.  Y.  and  N.  J.,  improvement  or. 

Harbor,  Wis.,  improvement  of 

liver,  S.  C,  improvement  of 

U  Harbor,  Ohio,  improvement  of 

ila  Harbor,  Ohio,  wreck  in.  removal  of 

layaand  Red  rlveis,  rectification  of 

k,  Ua.,  p;x)tection  of,  from  floods 

i^  6a.,  Savannah  River  above,  examination  and  survey 

k,6a.,  Savannali  River  above,  improvement  of 

^  and  Andersonville,  Ga.,  Savannah  River  between,  ex- 
ion  and  survey  of 

i  and  Savannan,  Ga.,  Savannah  River  between,  im- 

Qent  of 

B  Harbor,  Mich.,  improvement  of 

B. 

▼e  Channel,  Portland  Harbor,  Me.,  bridge  obstructing 
ve  Channel,  Portland  Harbor.  Me  ,  improvement  of. . 

e  River,  Me.,  improvement  of 

•e  Harbor,  Md.,  and  channel  to  Baltimore,  improve- 

►f 

Green  and,  rivers,  Ky.,  operating  and  care  of  locks 

ma  on 

imew  Bavou,  La.  and  Ark.,  improvement  of 

1  of  Engineers 

Ids,  maps  of 

ttrtholomew^  La.  and  Ark.,  improvement  of 
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Bayou  Bceiif,  La.,  improvement  of 

Bayoa  Buffalo,  Tex.,  improvement  of 

Bavoa,  Cedar,  Tex.,  bar  at  mouth  of,  examination  and  survey 
of : 


Bayou  Cuurtahlcau.  La.,  improvement  of 

Bayou,  CyprcAH,  and  tlie  lakes  between  Jefferson,  Tex.,  and 

rfnrevenort.  La.,  improvement  of 

Bayou  I)  Arbonu(%  La.,  improvement  of 

Bayou  Dorclieat,  La.,  improvement  of 

Bayou  La  Fourcho.  I>a.,  improvement  of 

Bayou  La  Orange.  Fla.,  improvement  of 


Bayou  Macon  and  Tensas  itiver.  La.,  improvement  of. 
Bayou  Plaquemine,  La.,  improvement  or 


Bayou  PlsuJuemine,  La.,  securing  mouth  from  further  caving..' 

Bayou.  Steeles,  Miss.,  improvement  of I 

Bayou  Terrebonne,  La.,  improvement  of ' 

Bay  Kidge  (steamer),  removal  of  wreck  of 

Beaufort  and  Coosaw  River,  S.  C,  Beaufort  River  between, 

examination  and  sur>-ey  of , 

Beaufort  and  Newbem,  N.  C,  inland  water  way  between,  ' 

improvement  of 

Beaufort  Harbor,  N.  C,  improvement  of 

Beaufort  Harbor  and  Kew  River,  N.  C.,  inland  water  way  be-  > 

tween.  Improvement  of 

Beaufort  River,  S.  C,  from  Beaufort  to  Coosaw  River,  and  at 

Brickyard,  examination  and  survey  of 

Belfast  \{arbor.  Me.,  examination  and  survey  of 

Belfast  Harbor,  Me.,  improvement  of 1 

Bellamy  River,  N.  H.,  improvement  of 

Bellefontaine  Bluffs,  Mo.,  bridge  over  Missouri  River  at ■ 

Benedict  and  Hill's  Landing,  Md.,  Patuxent  River,  between,  \ 

improvement  of 

Benjamin  Gartside  (schooner),  removal  of  wreck  of 

Beverly,  ()hio,  bridge  over  Muskingum  River  at \ 

Beverly  Harbor,  Mass.,  examination  and  survey  of 

Big  Black  River,  Miss.,  improvement  of 

Big  Hatchee  River,  Tenn.,  Improvement  of 

Big  Sandy  River,  W.  Va.  and  Ky.,  improvement  of 

Big  Sandy  River,  bridge  over  Ohio  River  about  1|  miles  above 

mouth  of , 

Biff  Sunflower  River,  Miss.,  improvement  of 

Bill,  proposed,  to  facilitate  collection  of  commercial  statistics. . 
Bills  authorizing  construction  of  bridges,  examinations  and 

reports  on ■. 

Bills  authorizing  construction  of  bridges  over  Mississippi 

River  at  New  Orleans,-La 

Biloxi  Harbof ,  Miss.,  improvement  of 

Black  Lake  Harbor,  Mich.,  improvement  of 

Black  River,  Ark.  and  Mo.,  improvement  of 

Black  River,  Ark.  and  Mo.,  oostruction  of,  by  rafts,  and  in- 

I'ury  to  dam 

Black  and  Ouachita  rivers.  Ark.  and  La.,  improvement  of 

Bhi(-k  River,  M icli.,  mouth  of,  improvement  of 

Black  River,  Mo.,  improvement  of 

Black  River,  N.  C,  improvement  of 

Black  River  Harbor,  Ohio,  improvement  of 

Black  Rook  Harbor,  Conn.,  improvement  of 

Black  Warrior  River,  Ala.,  from  Tuscaloosa  to  Daniels  Creek, 

improvement  of 

BlocK  Island,  R.  I.,  harbor  of  refuge  at,  improvement  of 

Board  of  EngincM^rs,  The , . . . 

Bcenf,  Bayou,  La.,  improvement  of 

Bogue  Falia  and  Tchefuucte  River.  La.,  improvement  of 

Bogue  Sound,  N.  C,  improvement  of 

Boston  and  Lowell  Railroad  Company,  bridge  of,  over  Charles 

River,  Mass .* 

Boston  and  Maine  Railroad  Company,  bridge  of«  over  Charles 

River,  Mass 

Boston,  MasH.,  bridges  of  city  of,  over  Charles  River 

Boston.  MasN.,  bridges  over  Charles  River  at 

Boston,  Mass.,  defenses  of 

Boston  Hnrbor,  Mass.,  establishment  of  harbor  lines  in 

Boston  Harbor,  Mass.,  improvement  of 

Brazos  Santiago  Harbor.  Tex.,  Improvement  of 

Breakwat4^r,  near  life-saving  station,  East  Point  Judith,  R.  I., 

construction  of,  examination  and  survev  for 

Breakwater  at  Gordon's  Landing,  Lake  6hamplain.  Vt.,  con- 
struction of 

Breakwater  from  Mount  Desert  to  Porcupine  island.  Me!,  con- 
struct ion  of 
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vrater  at  month  of  Narrow  River,  Karraffaasett  Bay,  R. 

rastmotion  of,  examination  and  survey  far 

vrater  at  New  Haven  Harbor,  Conn.»  oonatrnction  of 

water  at  Petoakey  Harbor,  Mich.,  examination  and  sur- 
for 


prater  at  Rouse's  Point,  Lake  Champlain,  N.  7.,  constnic- 
of. 


irater  at  month  of  Saoo  Rirer,  Me.,  improvement  of 

iraters,  eto.,  occupation  or  ii\)nry  of,  by  corporations  or 

riduals 

I  Bay,  Leonardtown,  Md.,  improvement  of 

^ard,  Beaufort  River  at,  S.  C,  examination  and  survey  of. 

>  over  Eastern  Branch  of  the  Potomac  River,  D.  C,  con- 
ation of 

I  over  Milt  Creek  at  Fort  Monroe,  Y a 

»port  HarlMMT,  Conn.,  improvement  of 

«  and  roads  in  YeUowstone  National  Park,  constrnotion 

Improvement  of : 

>s  obstructing  navigation 

«  over  navigable  waters,  examinations  of  plana  and  loca- 

I  of  proposed - 

ng  navigable  waters  of  the  United  States 

Dreek,  Del.,  improvement  of 

Creek,  near  Laurel,  Del . ,  bridge  over 

tiln  River,  Del.,  improvement  of 

Neal  and  Pig  River,  Staunton  River,  Va^  between,  im- 

ement  of 

Neal  Mid  Randolph,  Staunton  River,  Va.,  between,  im- 

ement  of 

's  Creek,  Sayville,  N.  T.,  examination  and  survey  of 

wrick  Harbor.  Qa.,  improvement  of 

Creek,  Ohio,  bridge  over  Muskingum  River  near  month 

annon  River,  W.  Va.,  improvement  of 

»  Bavou,  Tex.,  improvement  of 

>  Harbor,  N.  T.,  improvement  of. 

Bay  and  Charleston  Harbor,  S.  C,  waters  connecting, 

lination  and  survey  of , 

{ton  Harbor,  Vt.,  improvement  of 

milk  Channel,  New  York  Harbor,  N.  Y.,  improvement  of. 

G. 


^eries 

River,  Ark.,  improvement  of 

i  River,  Ala.,  improvement  of 

leu  River  and  Pass,  La.,  improvement  of 

ihatchie  River,  Fla.,  improvement  of 

3t  Harbor,  111.,  improvement  of 

3t  Harbor.  111.,  use  of  piers  in 

&t  River,  HI.  and  Ind.,  improvement  of 

idge,  Mass.,  bridges  of  city  of,  over  Charles  River 

Idge,  Mass.,  bridges  over  Charles  River  at 

Idge  Harbor,  Md .,  improvement  of 

idge  Harbor,  Md.,  wreck  in,  removal  of 

D,  Ark.,  Ouachita  River  above,  improvement  of 

D,  N.  J.,  and  Philadelphia.  Pa.,  harbor  between,  im- 

)ment  of 

D  Harbor,  Me.,  improvement  of 

Cascades.  Columbia  River,  Oregon,  constniction  of 

Ooosa  River,  Ga.  and  Ala.,  operating  and  care  of  locks 

lams  on 

Des  Moines  Rapids,  operating  and  care  of 

Pox  River,  Wis.,  operating  and  care  of  locks  and  dams 


Breat  Kanawha  River,  W.  Va.,  operating  and  care  of 
and  dams  on -. 

[}reen  and  Barren  rivers,  Ky.,  operating  and  care  of 
and  dams  on 

Qlinois  and  Mississippi,  location  of 

Kentucky  River,  Ey.,  operating  and  care  of  locks  and 


on ' 

La  Grange  Lock,  Illinois  River,  operating  and  care  of. . 

Louisville  and  Portland,  operating  and  care  of 

Honongahela  River,  W.  Ya.  and  Fa.,  operating  and  (are 

iks  ana  dams  on 

Utonongahela  River,  jinrchase  of  lock  and  dam  No.  7  . . . 
kluskingum  River,  Ohio,  operating  and  care  of  locks 

ams  on •  •  -  • 

5t.  Clair  Flats,  Mich.,  improvement  of 
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Canal,  St.  Clair  Flats,  Mich.,  operating  and  c4re  of 

Canal,  St.  Marv'a  FaUa,  Mich.,  operating  and  care  of 

Canarsie  Bay,  N.  Y.,  improvement  of 

Caney  Fork  River,  Tenn.,  improvement  of 

Caney  Fork  River,  between  Smith  and  Putnam  C4>untiea,  Tenn., 
briage  over 

Cape  Ann,  Maes.,  Sandy  Bay,  harbor  of  refuge  at,  improve- 
ment of 

Cape  Charles  City  Harboi>  and  approaches  by  Cheuton  Inlet, 
va.,  examination  and  survey  oi 

Cape  Fear,  North  East  River,  N.  C,  examinatioi^  and  survey 
of 

Cape  Fear  River,  N.  C.,  above  Wilmington,  improvement  of — 

Cape  Fear  Biver,  N.  C.,  at  and  below  Wilmington,  improve- 
ment of 

Cape  Henry,  Va.,  wreck  In  Chesapeake  Bay,  in  channel  be- 
tween Hampton  Roads  and,  removal  of  . .  .* 

Carquinez,  Straits  of,  Cal.,  ete.,  survey  of 

Cartnageand  Edinburgh,  Pearl  River,  Miss.,  between,  improve- 
ment of 

Carthage  and  Jackson,  Pearl  River,  Miss.,  between,  improve- 
ment of 

Cascades  Canal,  Columbia  River,  Oregon,  construction  of 

Casemates,  torpedo 

Casilda  <barge),  removal  of  wreck  of 

Cedar  Bayou,  Galveston  Bay,  Tex.,  bar  at  mouth  of,  examina- 
tion and  survey  of 

Cedar  Keys  Harbor,  Fla.,  improvement  of 

Cedar  River  Harbor,  Mich.,  improvement  of 

Celilo  Falls,  Columbia  River,  Oregon  and  Wash.,  overcoming 
obstructions  at 

Central  Vermont  Railroad  Company,  bridge  of,  over  MissiB- 
quoy  Bay,  Vt 

Ceredo,  W*.  Va.,  bridge  over  Ohio  River aljout  one  mile  below.. 

Champlain,  Lake,  bridge  between  North  and    South  Hero 
islands.  Vt 

Champlain,  Lake,  channel  between  North  and  South  Hero 
islands,  Vt.,  improvement  of 

Champlain,  Lake.  Narrows  at,  N.  Y.  and  Vt.,  improvement  of. . 

Channel  in  Back  Cove,  Portland  Harbor,  Me.,  improvement  of. . 

Channel  to  Baltimore.  Md.,  improvement  of 

Channel,  Buttermilk,  New  York  Harbor,  N.  Y.,  improvement 
of 

Channel  in  Galveston  Bay,  Tex.,  improvement  of 

Channel.  Groese  Pointe.  Mich.,  improvement  of 

Channel,  Hay  Lake,  Mich.,  improvement  of 

Channel  1>etween  Lake  Ontario  and  Irondeqnit  Bay,  N.  Y.,  re- 

,  port  on 

Channel,  Lubec,  Me.,  improvement  of 

Channel  at  Mount  Vernon,  Va.,  Potomac  River,  improvement 
of 

Channel  between  North  and  South  Hero  islands,  Lake  Cham- 
plain. N.  Y.,  improvement  of 

Channel  between  Staten  Island  and  New  Je^ey,  improvement 
of 

Charles  River,    Boston  and  Cambridge,  Mass.,  bridges  ob- 
structing   

Charleston  Bar,  S.  C,  wreck  at,  removal  of 

Charleston  Harbor,  S.  C,  improvement  of 

Charleston  Harbor  and  Bull  s  Bay,  S.  C,  waters  connecting, 
examination  and  survey  of 

Charlevoix  Harbor  and  entrance  to  Pine  Lake,  Mich.,  improve- 
ment of 

Charlotte  Harbor,  N.  Y.,  improvement  of 

Charts  of  Northern  and  Northwestern  Lakes,  printing  and 
dlHtribution  of 

Chattahoochee  River,  Ga.  and  Ala.,  iinproveraent  of 

Chattanooga  Tenn.,  Tennessee  River  above,  improvement  of. . 

Chattanooga,  Tenn.,  Tennessee  River  below,  improvement  of. . 

Cheybojgan  Harbor,  Mich.,  improvement  of 

Chehalis  River,  Wash.,  improvement  of 

Chesapeake  Bay,  wreck  in  channel  between  Cape  Henry  and 
Hampton  Roads,  Va.,  removal  of 

Chesapeake  Bay,  wreck  between  Hooper's  and  Kedge's  straits, 
removal  of 

Chesapeake  Bay,  wreck  near  Sharp' s  Island,  removal  of 

Chester  River,  between  Crumpton  and  Jones'  Landing,  Md., 
examination  and  survey  of 

Cheut<)n  Inlet.  Va.,  approaches  te  Cape  Charles  City  Harbor 
by,  examination  and  survey  of 
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Chicago  and  West  Michigan  Railway  Company,  bridge  of, 
over  St.  J  oaeph  River,  Mioh 

Chicago  Harbor,  HI.,  improvement  of 

Chicago  Harbor, m., use  of  piers  in , 

Chickahominy  Creek  (River),  Va.,  examination  and  survey  of. 

Chickabominv  River,  Va.,  improvement  of , . . 

Chief  of  Bngineers,  office  of  the 

Chincoteagne  Bay,  Va..  and  Delaware  Bay  near  Lewes,  Del., 
water  way  between,  improvement  of 

Chincoteagne  Inlet,  Va.,  examination  and  survey  of 

Chippewa  Kiver,  including  Yellow  Banks,  Wi8.,improveraent  of 

Chippewa  River,  Wis.,  surveys  for  reservoirs  at  sources  of 

Choctawbatcbee  River,  Fla.  and  Ala.,  improvement  of 

Choptank  River,  Md.,  improvement  of 

Choptank  River,  Md.,  wreck  in,  removal  of 

City  Point  and  Richmond,  Va.,  James  Kiver  between,  estab- 
liahment  of  harbor  lines  in 

Clark  Creek,  S.  C,  improvement  of 

Clarksville  and  Eaton  Falls,  Roanoke  River,  Va.,  between,  ex- 
amination of 

Cleveland  Harbor,  Ohio,  improvement  of 

■CUnch  River,  Tenn..  improvement  of 

Clinton  Harbor,  Conn.,  improvement  of 

Clinton  River,  Mich.,  improvement  of 

Clabfoot  Kiver,  N.  C,  improvement  of 

Coapjok  Bay,  Xorth  River  Bar,  and  Currituck  Sound,  N.  C,  im- 
provement of , i 

Coaster's  Harbor  Island,  R.  I.,  cove  and  water  way  near,  exam- 
ination and  survey  of 

Cocheco  River,  N.  H.,  improvement  of 

Cocheco  River,  N.  H.,from  Dover  to  its  month,  examination 
and  survey  of 

Cockle's  Creek.  Va.,  wreck  at  month  of,  in  Great  Wicomico 
River,  removal  of 

Colombia,  Department  of  the,  report  of  engineer  otiicer  on 
operations  in 

Columbia  ifalls.  Pleasant  River  from,  to  its  mouth,  Me.,  exam- 
ination and  survey  of 

Columbia  River, Oregon, canal  at  the  Cascades,  construction  of. 

Columbia  River,  Oregon  and  Wash.,  overcoming  obstructions 
at  Dalles  and  Celilo  Falls,  and  at  Three  and  Ten  Mile  Rapids. 

Columbia  River,  Oregon,  gauging  waters  of 

Columbia  and  Lower  Willamette  rivers  below  Portland,  Ore- 
eon,  improvement  o# 

Columbia  River.  Oregon  and  Wash.,  mouth  of,  improvement  of. 

Columbia,  Upper,  and  Snake  rivers,  Oregon  ana  Wash.,  im- 
provement of 

■Columbia  River,  Wash.,  between  Wallula  and  Hritish  line,  ex- 
amination and  survev  of 

Columbus  County,  N.  0..  bridges  over  Lumber  Kiver 

Commercial  statistics,  profiosed  legislation  to  facilitate  collec- 
tion of « 

Con^uh  and  Escambia  rivers,  Fla.  and  Ala.,  improvement  of. . 

Congaree  River,  S.  C,  improvement  of 

Connecticut  River  above  Hartford,  Conn.,  improvement  of 

Connecticut  River  below  Hartford,  Conn.,  improvement  of 

Cootentnia  Creek,  N.  C,  improvement  of 

Coos  Bay,  entrance  to,  Oregon,  improvement  of 

Coosa  River,  Ga.  and  Ala.,  improvement  of 

Coosa  River,  Ga.  and  Ala.,  operating  and  care  of  lockA  anddama. 

Cooea  River,  Ala.,  ft'om  rapids  at  wetumpka  to  improvements 
above  Ten  Islands,  examination  and  survey  of 

Coosaw  River  and  Beaufort,  Beaufort  River  between,  S.  C,  ex- 
amination and  survey  of 

Coquille  River.  Oregon,  improvement  of 

Cornwall,  N.  T.,  brmee  across  Moodna  or  Murderers  Creek  . . . 

Coronado,  Cal.,  establishment  of  harbor  lines  in  front  of . .  f. . . . 

Corporations  or  individuals,  occupation   or  injury  of  piers, 
broakwat«rs,  etc.,  by 

Corps  of  Engineers,  laws  affecting,  51st  Congress,  1st  session . . 

Corps  of  Engineers,  officers  of  the 

Corps  of  Engineers,  statement  of  rank  and  duties  of  officers 
of  the 

Corpus  Christi,  Tex.,  Aransas  Pass  and  Bay  up  to,  improve- 
ment of 

Corsica  Creek,  Md.,  improvement  of 

Cotton  Gin,  Miss.,  and  Vienna,  Ala.,  Tombigbee  River  be- 
tween, examination  and  survey  of 

•Courtableau  Bayou,  La.,  improvement  of 

Cove  near  Coaster's  Harbor  Island.  R.  I.,  examination  and  sur- 
vey of 
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Covington  and  Macon  Railroad  Company,  bridge  of,  over  Oc- 
mulgee  River^a 

Cowli^  River,  Wash.,  improvement  of 

Coxsackie  and  Troy,  N.  X .,  Hudson  River  betiiveen,  establish- 
ment of  harbor  lines  in 

Crane  and  Waters  rivers  of  Essex  Branch,  Mass.,  examina- 
tion and  survey  of 

Cmmpton  and  Jones's  Landing,  Chester  River  between,  Md., 
examination  and  survey  of 

Cumberland  River,  improvement  of 

Cumberland  River,  above  Nashville,  Tenn.,  improvement  of.. 

Cumberland  River,  below  Nashville.  Tenn.,  improvement  of.. 

Cumberland  River,  ftom  Nashville,  Tenn.,  to  its  mouth,  exami- 
nation and  survey  of 

Cumberland  River,'  South  Fork  of,  Ky.,  improvement  of 

Cumberland  Sound,  Ga.  and  Fla.,  improvement  of 

Cumminffs  Landing,  Ark.,  bridge  over  Arkansas  River  near.. 

Currituck  Sound.  CoaivJok  Bay  and  North  River  Bar,  N.  C, 
improvement  oi 

Cuttyhunk  Island,  Mass.,  wreck  at,  removal  of 

Cuttyhunk  Pond,  Mass.,  wreck  at,  removal  of 

Cypress  Bayou  and  the  lakes  between  Jefferson,  Tex.,  and 
Snreveport,  La.,  improvement  of 
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38  617 

102  054 

222 
221 

223 
222 
146 
337 

108  1027 
50  584 
50  584 

195 


Dalles,  Columbia  River,  Oregon  and  Wash.,  overcoming  ob- 
structions at 

Dam,  Davis  Island,  Ohio  River,  operating  and  care  of 

Dam,  Herrs  Island,  Allegheny  River,  Pa.,  construction  of ... 

Dan  River,  Va.  and  N.  C,  improvement  of 

Daniels  Creek  and  Tuscaloosa,  Black  Warrior  River,  Ala.,  be- 
tween, improvement  of 

Daniels  Ferry,  La.,  bridge  over  Tensas  River  near 

D' Arbonne  Bayou,  La.,  Improvement  of 

Davids  Island,  New  York  Harbor,  sea  wall  and  enrih  embank- 
ment at 

Davis  Island  Dam,  Ohio  River,  operating  and  care  of 

Decatur  County,  Tenn.,  bridge  over  Tennessee  River  at 

Defenses,  seacoast 

Delaware  Bay,  Del.,  ice  harbor  at  head  of,  construction  of 

Delaware  Bay,  near  Lewes,  Del.,  and  Chincoteague  Bay,  Va., 
water  way  uetween,  improvement  of 

Delaware  Bay,  near  Lewes,  Del.,  pier  in,  construction  of 

Delaware  Bay,  wrecks  in,  removal  of , 

Delaware  Bay  and  River,  removal  of  wrecks  from 

Delaware  Breakwater  Harbor,  Del.,  improvement  of 

Delaware  River,  Pa.  and  N.  J.,  improvement  of 

Demopolis  and  Tuscaloosa,  Warrior  River,  Ala.,  between,  ex- 
amination and  survey  of , 

Department  of  the  Columbia,  report  of  engineer  officer  on  opera- 
tions in ." 

Department  of  the  Platte,  report  of  engineer  officer  on  opera- 
tions in : 

Departments,  military,  reconnainsances  and  explorations  in 

Des  Moines  Rapids,  MissiHsipjii  River,  improvement  of. ...... 

Des  Moines  Rapids  and  Illinois  River.  Mississippi  River  be- 
tween, improvement  of 

Des  Moines  Rapids  and  Minneapolis,  Mississippi  River  be- 
tween, improvements  of , 

Des  Moines  Rapids  Canal,  dry  dock  at 

Des  Moines  Rapids  Canal,  operating  and  care  of 

Detroit,  Mich.,  bridge  over  Detroit  Kiver  at 

Detroit,  Mich.,  tunneling  Detroit  River  at 

Detroit  River,  Mich.,  improvement  of 

Detroit  River,  at  Detroit,  Mich.,  bridge  over 

Detroit  River,  at  Detroit,  Mich.,  tunneling 

Detroit  River,  at  GrossePointe,  Mich.,  examination  and  survey 
of 


Distribution  of  charts  of  Northern  and  Northwestern  Lakes.. 

District  of  Columbia,  public  buildings  and  grounds,  improve- 
ment and  maintenance  of 

District  of  Columbia,  water  supply w . , 

Division  engineers 

Division  of  the  Missouri,  report  of  engineer  officer  on  operations 
in 


Division  of  the  Pacific,  reiwrt  of  engineer  officer  on  operations 

in 

Divisions,  engineer 

Divisions,  military,  reconnaisances  and  explorations  in 

Dorcheat,  Bayou,  La.,  improvement  of 
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Borer,  N.  H.,  Cocheco  River  from,  to  its  mouth,  examiuation 
and  survey  of 

Dredge-boata  and  anag-boata  on  Upper  Mississippi  Kiver,  ope- 
ratktnof 

I>ry-dook  at  Des  Moines  Bapids  Canal 

Dry-dock  at  St.  Marj's  Falls  Canal,  Mich 

Dnck  Creek,  Del.,  improvement  of 

Dnlnth,  Minn.» examination andsnrvey of .*. 

Dolnth  Harbor,  Minn.,  imprc vement  of 

Dunkirk  Harbor,  N.  Y.,  improvement  of 

Datiee  of  officers  of  the  Corps  of  Engineers,  statement  of 

E. 

Bagle  Harbor,  Mich.,  improvement  of .' 

East  Chester  Creek,  N.  Y.,  improvement  of 

East  Point  Judith,  K.  I.,  coast  near  life-saving  station,  exami- 
nation and  surrey  of i . 

East  River,  N.  Y.,  removal  of  ledge  from  Broome  street  to 
Twenty-third  street,  Kew  York  City,  examination  and  sur- 
vey for 

East  River  and  Hell  Gate,  N.  Y.,  removal  of  obstructions  in  .. 

East  River  and  Hell  Gate,  Y.  Y.,  use  of  dike  in 

Bast  Tennessee,  Virginia  and  Georgia  Railway  Company, 
bridges  of,  over  Ocmul^ee  River,  Ga 

East  Tennessee,  Virginia  and  Georgia  Railway  Company, 
bridge  of,  over  Tennessee  River '... 

Eastern  Branch  of  the  Potomac  River,  D.  C,  bridge  across, 
construction  of 

Eastern  Railroad  Company,  bridge  of,  over  Charles  River. 
Mass 

Eaton  Falls  and  Clarksville,  Roanoke  River,  Va.,  between, 
examination  of 

Echo  Harbor,  Xew  Rochelle,  N.  Y.,  improvement  of 

Edgartown,  Mass.,  inner  and  outer  harbor  at,  Martha's  Vine- 
yard, examination  and  survey  of 

Ealnburgh  and  Carthage,  Pearl  River,  Miss.,  between,  im- 
provement of 

Eaisto  River,  S.  C,  improvement  of 

Elisabeth  River,  N.  J.,  improvement  of 

Elk  River,  Md»  examination  and  survey  of '. . . 

Elk  River,  W.  Va.,  improvement  of ' 

Ellen  R.  (schooner),  removal  of  wreck  of 

E.  L.  PettingiU  (bark),  removal  of  wreck  of 

Embankments  and  sea- walls 

Engineer  Depot,  Post  of  Willets  Point,  X.  Y 

Engineer  divisions 

Engineer  School  of  Application,  Post  of  Willets  Point,  N.  Y  . . 

Engineers,  Battalion  of ' 

Engineers,  Chief  of.  Olfice  of  the 

Engineers,  Corps  of,  laws  affecting,  Slst  Congress,  1st  session. . 

Engineers,  Curps  of,  officers  of  the 

Engineers,  Corps  of,  statement  of  rank  and  duties  of  officers  of  the 

Engineers,  division 

Engineers,  The  Board  of 

Erection  of  fish  ways  at  Great  Falls,  Potomac  River 

Erie  Harbor,  Pa.,  improvement  of 

Erie  Harbor,  Pa.,  preservation  and  jirotection  of  peninsula  at 
Presque  Isle 

Erie,  Lake,  water-level  observations  for. : 

Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  improvement  of. 

Essex  Branch,  Crane  and  Waters  rivers  of,  Mass.,  examina- 
tion and  survey  of i 

Estimates  for  Engineer  Depot  for  fiscal  year  1891-'02 

Estimates  for  Mmsissippi  Kiver  Commission  for  fiscal  yipar 
1891-*92 \. 

Estimates  for  Missouri  River  Commission  for  fiscal  vear 
1891-'92 .' 

Estimates  for  river  and  harbor  improvements 

Estimates  for  sea-coast  defenses  for  fiscal  year  1891-'92 

Estimates  for  supervision  of  New  York  Harbor  for  fiscal  vear 
1891-'92 : 

Estimates  for  surveys  and  reconnaissances 

Eva  Hemingway  (pungy),  removal  of  wreck  of 

Evaniiville  and  Indianapolis  Railroad  Company,  bridge  of, 
over  White  River,  Ind .' 

Evafisville  and  Terre  Haute  Railroad  Companv.  bridge  of, 
over  White  River,  Ind '. 

Examinations  and  surveys 

Explorations  and  reconnaissances 

Express  (steamer),  removal  of  wreck  of  boiler  of 
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F. 

Fair  Bluff,  N.  C,  bridge  over  Lamber  River  at 

Fairlee  Creek,  Md.,improveu;ent  of 

Fairport  fiitfbor,  Ohio,  improvement  of 

Falia,  BogaeL  I^.,  improvement  of , 

Falls  of  tne  Ohio  River,  Indiana  Chut«,  improvement  of 

Falls  of  the  Ohio  Kiver,  Louisville,  Kv.,  improvement  of 

Farmer's  and  West  Liberty,  Licking  River,  Ky.,  between,  im- 
provement of 

Feather  and  Sacramento  rivers,  Cal.,  improvemenl  of : 

Fernandina  Harbor.  Fla.,  establishment  of  harbor-lines  in 

Fishing  Creek,  TS.  C,  examination  and  survey  of 

Fish-ways  at  Greiit  Falls,  Potomac  River,  erection  of i 

Fitchburg  Railroad  Cbrapany,  bridge  of,  over  Chaxles'  River, 
Mass '. 

Five  Mile  River  Harbor,  Conn.,  improvement  of 

Flint  River,  Ga.,  improvement  of 

Florence,  Ala.,  bridge  over  Tennessee  River  at 

Flushing  Bay,  N.  Y.,  improvement  of \ . 

Fond  du  Lac  River,  in  Lake  Winnebago,  Wis.,  harbor  at  mouth 
of,  examination  and  survov  of 

Forked  Deer  River,  Tenn.,  unprovement  of 

Fortifications '- 

Fortifications,  preparation  of  plans  for 

Fortifications,  protection,  preservation,  and  repair  of 

Fortifications,  purchase  of  land  for  8it«s  of ' 

Fort  Smith,  ArK..  bridjge  over  Arkan^aA  River  near. . .; 

Fourche  River,  Ark.,  improvement  of 

Fox  River,  Wis.,  operating  and  care  of  locks  and  dams  on 

Fox  and  Wisconsin  rivers.  Wis.,  improvement  of 

Fox  and  Wisconsin  rivers,  Wis.,  use  of  water-power  on 

Frankfort,  Ky.,  bridge  of  city  of,  over  Kentucky  River 

Frankfort,  Ky..  bridges  over  Kentucky  River  at 

Frankfort  Haroor,  Mich.,  improvement  of 

French  Broad  River,  Tenn..  improvement  of 

Fulton,  Ark.,  Red  River  above,  improvement  of 

Fulton  and  Vienna,  Tombigbec  River,  Miss,  and  Ala.,  between, 
improvement  of 

Fulton  and  Walker's  Bridge, Tombigbee  Kiver,  Miss.,  between, 
'  improvement  of l 

Galleries,  cable * 

Galveston  Bay,  bar  at  mouth  of  Cedar  Bayou,  Tex.,  examina- 
tion and  survey  of i 

Galveston  Bay,  Tex.,  ship-channel  in,  improvement  of 

Galveston  Harbor,  Tex .,  entrance  to,  improvemeut  of 

Gart43ide.  Benjamin  (schooner),  removal  of  wreck  of 

Gasconade  River,  Mo.,  improvemeut  of 

Gauging  Columbia  River,  Oregon 

Gauging  Mississippi  River  and  itH  principal  tributaries 

Gauging^Mississippi  River  at  St.  Paul.  Aiinn 

Gauley  River,  W.  Va,,  improvement  of 

Georgetown  Harbor,  S.  C,  improvement  of 

Glen  Cove  Harbor,  X.  Y.,  improvement  of 

Gloucester  Harbor,  Mass.,  improvement  of 

Gooseberry  River,  Lake  Superior,  Minn.,  survey  of  reef  near 
mouth  of .' 

Gordon's  Landing,  Lake  Chamiilain,  Yt.,  breakwater  at,  con- 
struction of 

Governor's  Island,  New  York  Harbor,  sea-wall  at 

Gowanus  Bay,  N.  Y.,  improvement  of 

Grand  llaven  Harbor,  Mich.,  improvement  of 

Grand  Isle  and  North  Hero,  Vt.,  bridge  of  towns  of,  between 
North  and  South  Hero  Islands,  Lake  Champlain 

Grand  Marais,  Mich.,  harbor  of  refuge  at,  improvement  of 

Grand  Marais  Harbor,  Minn.,  improvement  of ' 

Grand  Kiver,  Mich.,  survey  of 

Grand  Trunk  Railway  Company,  bridge  of,  over  channel  to  ! 
Back  Cove,  Portland,  ^[e 

Grass  River,  at  Massena,  N.  Y.,  improvement  of 

Grassy  Point,  Minn.,  bridge  over  St.  Louis  River  fix>m i 

Great  Falls,  Potomac  River,  erection  of  fish-ways  at 

Great  Kanawha  River,  W.  va.,  improvement  of i 

Great  Kanawha  River,  W.  Ya.,  operating  and  care  of  locks  and  ' 
dams  on ' 

Groat  Kanawha  River,  W.  Va.,  use  of  piers  in .....'..,.... i 

Great  Pee  Dee  River,  S.  C,  improvement  of 
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«du8  Harbor,  K.  Y.,  improTement  of 

rioomico  River,  Va.,  wreck  at  nioath  of  Cockle's  Creek, 

i^al  of 

iod  Barren  ri'\ers,  Ky.,  operatioj^  and  care  of  locks  and 

on 

^y,  Menomonee  Harbor,  Wis..  iVom,  to  N.  Luding^on 

's  mill,  examination  and  sarvey  of 

Jay  Harbor,  Wis.,  imjirovement  of 

rier  River,  W.  Va  ,  New  River  from  mouth  of  Wilson 

,  Va.,  to  month  of,  improvement  of 

acket  Shoal,  Providence  River,  R.  I.,  removal  of 

Oft  Harbor,  N.  Y.,  improvement  of.  .* 

Point*  Channel,  Mien.,  improvement  of 

Pointe,  Detroit  River  at,  Mich.,  examination  and  survey 


'  Mexico,  deep  harbor  on  northwest  coast  of. 
lotto  River,  W.  Va.,  improvement  of 


303 

121 

237 

259 
250 

235  , 
45    571 
61    600 

285 

289 

239 


in  Roads,  Va.,  defenses  at , 

m  Roads,  Va.,  wreck  in  Chesapeake  Bay  in  channel  be* 

Cape  Henry  and,  removal  of 

irchief  light-ship,  wreck  near,  removal  of 

al  Bridge  Company. bridge  of, over  Mississippi  River.. 

al,  Mo.,  oridge  over  Mississippi  River  above 

improvements,  river  and 

lines 

lines  in  Boston  Harbor,  Mnss.,  establishment  of 

lines  in  Femandina  Harbor,  Fla.,  establlshmeut  of 

lines  in  Hudson  River,  N.  Y..  from  Troy  to  New  Balti- 

establishment  of \ 

lines  in  James  River,  Va.,  from  Richmond  to  City  Point, 

ishmeut  of 

lines  in  ^ew  York  Harbor  and  adjacent  waters,  estab- 
ant  of , 


lines  in  Norfolk  and  Portsmouth  harbors,  Va.,  and  ad- 

;  waters,  establishment  of 

lines  in  Portage  Lake,  Mich.,  establishment  and  main- 

ue  of 

lines  in  Quincy  Bay.  III.,  establishment  of 

lines  in  front  of  San  Diego  and  Coronado,  Cal.,  estab- 
jnt  of • 


lines  in  San  Francisco  Harbor  and  adjacent  waters, 

stablishmeut  of 

lines  in  Stamford  Harbor,  Conn.,  establishment  of 

of  refuge  at  Block  Island,  R.  I.,  improvement  of 

of  refuge  at  Grand  Marais,  Mich.,  improvement  of 

of  refuge  at  Hyannis,  Mass.,  improvement  of 

of  refuge  on  Lake  Pepin  at  Stockholm.  Wis 

of  refuge  at  Little  Harbor.  N.  H.,  improvement  of 

of  refuge  at  Milwaukee  Bay.  Wis.,  construction  of 

of  refuge  at  Nantucket,  Mass.,  improvement  of 

of  refuge  at  Petoskey  Harbor,  Mich.,  examination  and 
r  for 


of  refuge  at  Portage  Lake,  Mich.,  construction  of 

of  refuge  at  Sand  Beach,  Lake  Huron,  Mich , 

of  refuge  at  Sandy  Bay,  Cape  Ann,  Mass.,  improv^- 
»f .' 


of  refuge  at  Stonington,  Conn.,  improvement  of , 

of  refuge  at  entrance  of  Sturgeon  Bay  Canal,  Wis 

River,  N .  Y.,  bridges  obstructing 

River,  N.  Y.,  improvement  of , 

)  RiTer,  N.  C,  improvement  of 

i.  Conn.,  Connecticut  River  above,  improvement  of 

1,  Conn.,  Connecticut  River  below,  improvement  of 

le  Grace,  Md.,  Susquehanna  River  above  and  below. 

rement  of , 

Bville,  Ga..  bridges  over  Ocmulgee  River  at 

ce  Channel.  St.  Marv's  River,  Mich.,  improvement  of . , 

a,  Ind.,  bridge  over  White  River  near 

be  and  East  River,  N.  Y.,  removal  of  obet ructions  in. . . 

te  and  East  River,  N.  Y.,  use  of  dike  in 

way,  Eva  (puney),  removal  of  wreck  of , 

Mid  Harl»or,  N.  Y.,  wreck  in,  removal  of , 

sland,  Allegheny  River,  Pa.,  dam  at,  eonstruclion  of. . . 

lee  River,  Tenn.,  improvement  of , 

anding  and  Benedict,  Patuxeut  River  between,  Md., 

r  emenl  of - 

Q  Harbor,  Mass.,  improvement  of 
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Holmee  Klrer,  La  Grange  Bayon,  Fla.,  improTement  of 

Holton,  Anna  A.  (schooner),  removal  of  wreck  of 

Hooper's  Strait,  Chesapeake  Bay,  wreck  near,  removal  of. .' . . . 

Honsatonlo  River,  Conn.,  improvement  of 

Hudson  River,  N.  T.,  improvement  of .' 

Hudson  River,  N.  Y.,  ase  of  piers  in « 

Hudson  River,  N.  Y.,  Arom  Troy  to  Kew'Baltimore,  establish- 
ment of  harbor  lines  in ■ 

Humboldt  Harbor  and  Bay,  Cal.,  Improvement  of 

Huron  Harbor,  Ohio,  improvement  of 

Huron,  Lake,  Sand  Beacn,  Mich.,  harbor  of  refage  at 

Huron,  Lake,  Sand  Beach,  Mich.,  harbor  of  refuge  at,  ii\f nry 
of  breakwater , 

Hyannis,  Mass.,  harbor  of  refuge  at,  improvement  of 


I. 

loe-haibor  at  head  of  Delaware  Bay,  Bel.,  constmction  of 

Ice-harbor  at  Marcus  Hook,  Pa.,  construction  of 

Ice-harbor  at  mouth  of  Muskingum  River,  Ohio,  construction 
of 

Ice-harbor  at  New  Castle,  Del.,  construction  of j 

Hlinois  and  Mississippi  Canal,  location  of 

Illinois  River,  111.,  improvement  of ! 

Illinois  River,  111.,  operating  and  care  of  La  Grange  T<ock.. ... 

Illinois  River  and  Des  Moines  Rapids,  Mississippi  River  be- 
tween, improvement  of 

Illinois  River  to  Lake  Michigan,  water-wav  from,  survey  of. 

Illinois  and  Ohio  rivers,  Mississippi  River  between,  improve- 
ment of 

H  Salvatore  (bark),  removal  of  wreck  of 

Increasing  water  supplv  of  Washington,  D.  C 

Indiana  Chute,  Fails  o^  the  Ohio  River,  improvement  of 

Individaals,  occupation  or  ii^iary  of  piers,  breakwaters,  etc., 
by  corporations  or 

Injury  of  public  works,  piers,  breakwaters,  etc.,  by  corpora- 
tions or  individuals *. 

Inland  water-way  between  Beaufort  Harlior  and  New  River, 
N.  C,  improvement  of 

Inland  water-way  from  Chincoteague  Bay,  Ya.,  to  Delaware 
Bay,  near  Lewes,  Del.,  improvement  of .  •. 

Inland  water-way  between  New  Berne  and  Beaufort,  N.  C., 
improvement  of 

Inspection  of  improvements  at  South  Pass  of  Mississippi 
Ri  ver 

Ipswich  River.  Mass.,  improvement  of 

Irondeouoit  Bay  and  Lake  Ontario,  channel  bet  weep,  report  on . 

Ivey  Bluff,  N.  C,  bridge  over  Luml>er  River  at 

jr. 

Jackson,  Mi»s.,  Pearl  River  below,  improvement  of 

Jackson  and  Carthage,  Pearl  River,  Miss.,  between,  improve- 
ment of , 

James  River,  Va.,  improvement  of 

James  River,  Ya.,  ftom  Richmond  to  City  Point,  catablish- 
nient  of  harbor-lines  in ! 

Jett'erson,  Tex.,  and  Shreveport,  La.,  Cypress  Bayon  and  the 
lakes  between,  improvement  of I 

Jeffersonville,  Ind.,  oridge  over  Ohio  River  at 

Jekyl  Creek,  Ga.,  improvement  of 

Jesse  W.  Knight  (schooner),  removal  of  wreck  of 

John  E.  Sanford  (schooner),  removid  of  wreck  of 

Johnson ville,  Tenn.,  bridge  over  Tennessee  River  at 

Jones'  Landing  and  Crumpton,  Chester  River  between,  Md., 
examination  and  survey  of 

Joy  (schooner),  removal  •of  wreck  of 


K. 

Kansas  and  Arkansas  Yalley  Railway  Company,  bridge  of, 
over  Arkansas  River * 

Kansas  City,  Arkansas  and  New  Orleans  Railway  Company 
bridge  of,  over  Arkansas  River 

Kedge  s  Strait,  Chesapeake  Bay,  wreck  near,  removal  of 

Kennebec  River,  Me.,  improvement  of 

Kennebunk  River,  Me.,  examination  and  survey  of 

Kennebunk  RiveriMe.,  improvement  of '. 

Kenosha  Harbor,  wis.,  improvement  of 

Kentucky  River,  bridges  obstructing , 
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Part  I. 


ky  River,  Ky.,  improvement  of I  237 

ky  Biver,  Ky.,  operatingaikd  care  of  locks  and  dams  on .  238 

ky  River  at  Fran  kfort,  Ky  m  bridges  over I  342 

ky  River  at  Worthville,  Ky .,  brldieB  over 342 

I  and  Hamilton  Bridge  Company,  oridge  of,  over  Mis- 
pi  River  339 

I,  Iowa,  bridge  over  Mississippi  River  at * 839 

aee  Harbor,  Wis.,  improvement  of. 251 

t  Harbor,  N.  J.,  improvement  of 83 

est  Harbor,  Fla.,  northwest  entrance,  improvement  of.  I  150 

ine  River.  Oregon,  examination  and  sarvey  of 324 

,  Jesse  w.  (schooner),  removal  of  wreck  of 101 


I^. 


ise,  Wis.,  bridge  of  city  of,  ovier  Mississippi  River 

rche  RayoQ^a.,  improvement  of •. 

ige  Bayou,  Fla.,  im]>rovement  of 

Qge  Lock,  Illinois  River,  operating  and  care  of 

/hamplain,  bridge  between  North  and   South   Hero 
Is,  Vt. 


/hamplain,  channel  between  North  and  South  Hero 

Is,  Vt.,  improvement  of : 

hamplain,  narrows  at,  N.  7>  and  Vt.,  improvement  of  . 

rie,  water-level  observations  for... 

[uron,  Sand  Beach,  Mich.,  harbor  of  refuge  at 

!uron,  Sand  Beach,  Mich.,  harbor  of  refuge  at,  injury  to 

water 

Lichiffui  to  Illinois  River,  water-way  from,  survey  of. . . 
ntaiio  and  Irondequoit  Bay,  N.  Y.,  channel  between, 
ton 


336 
177 
158 
262 

336 

307 
309 
351 
281 


epin.  at  Stockholm,  Wis.,  harbor  of  refuge  on 

aperior,  Minnesota  Point,  Superior,  Wis.,  at  west  end 

amination  and  survey  of , 

iperior .  survey  of  reef  near  month  of  Gooseberry  River, 


Winnebago,  Wis.,  harbor  at  mouth  of  Fond  du  Lac 

',  examination  and  survey  of 

>etween  Jefferson,  Teic.,  and  Shreveport,  La.,  improve- 
of 


Northern  and  Northwestern,  printing  and  distribution 

irts  of ^ 

Northern  and  Northwestern,  survey  of 

•r  sites  of  fortifications,  purchase  oi .' 

iont  Harbor,  N.  Y.',  examination  and  survey  of 

9,  lU.,  Illinois  River  at,  to  Lake  Michigan,  water-way 

survey  of ; 

Del.,  bridge  over  Broad  Creek  near 

ffeoting  Corps  of  Engineers,  51st  Congress,  1st  session. . 
tion,  proposed,  to  facilitate  collection  of  commercial 


tics 


Itown,  Md.,  Breton  Bay,  improvement  of 

Del.,  Delaware  Bay  near,  and  Chincoteague  Bay,  Va., 

way  between,  improvement  of 

Del.,  pier  in  I)elaware  Bay  near,  construction  of 

;  River,  Ky.,  from  Farmer  s  to  West  Liberty,  improve- 
of 


[arbor,  N.  H.,  harbor  of  refuge  at,  improvement  of — 

[arbor.  Woods  Holl,  Mass.,  wreck  in,  removal  of 

[anawha  River,  W.  Va.,  improvement  of 

*e«  Dee  River,  S.  C,  improvement  of 

led  River,  Ark.,  ii&provement  of 

liver,  La.,  improvement  of 

[iver,  Mo.  ana  Ark.,  improvement  of . . '. .'.... 

odus  Harbor,  N.  Y.,  improvement  of 

iton  Point,  Ky.,  improvement  of 

a  of  Illinois  and  Mississippi  Canal , 

OS  of  proposed  bridges  over  navigable  waters,  examina- 

f  plans  and 

«  Granse,  Illinois  River,  oi>erating  and  care  of 

id  dam  No.  7,  Monon^hela  River,  purchase  of 

nd  dams  on  Coosa  River,  Ga.  and  Ala.,  operating  and 
'f « , 


nd  dams  on  Fox  River,  Wis.,  operating  and  care  of 

nd  dams  on  Great  Kanawha  River,  W.  Va.,  operating 
of : 


ire 


nd  dams  on  Green  and  Barren  rivers,  Ky.,  operating 

ire  of 

ad  dams  on  Kentucky  River,  Ky.,  operating  and  care  of. 
od  dams  on  Monongahela  River,  W.Va.  andPai,  operat- 
id  care  of.. 
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P»£e. 


Part  I.    ;  Part  n.  Part  lU.  P«t  H 


Locks  and  dams  on  Muskingum  River, Ohio,  oDerating  and 

care  of 

Louisville  and  JefTersonville  Bridge  Company,  bridge  of,  over 

Ohio  River 

Louisville  and  Nashville  Railroad  Company,  bridges  of,  over 

Kentucky  River 

Louisville  and  Portland  Canal,  operating  and  care  of 

Louisville,  Ky.,  bridge  over  Ohio  River  at 

Louisville,  Ky.,  Falls  of  the  Ohio  River,  improvement  of 

Lowell  Caiial,  Muskingum  River,  Ohio,  bridge  over 

Lower  Cumberland  River,  Tenn.,  from  Nashville  to  its  mouth, 

examination  and  survoj*  of 

Lower  Willamette    and    Columbia    rivers,  below  Portland, 

Oregou,  improvement  of 

Lubcc  Channel,  Me.,  improvement  of 

Ludington  Harbor,  Mien.,  improvement  of 

Lumber  City,  Ga..  bridge  over  Ocmulgee  River  near. . , 

Lumber  River,  N.  C.,  bridges  obstructing 

Lumber  River,  N.  C,  improvement  of 

Lumber  Kiver,  at  Fair  Bluif,  N.  C,  bridge  over 

Lumber  River,  at  Ivey  Bluff,  N.  C,  bridge  over 

Lumber  River,  at  Matthews'Blutf.  N.  C,  bridge  over 

Lumber  River,  at  Phillips',  N.  C..  bridge  over 

Lumb<?r  River,  at  Priuoess  Ann,  N,C.,  bridge  over 

Lynn  Harbor,  Mans.,  improvement  of 

Lyons  and  Fulton  Bridge  Company,  bridge  of,  over  Mississippi 

River 

Lyons,  Iowa,  bridge  over  Mississippi  River  near 

Macon,  Ga.,  bridges  over  Ocmulgee  River  below 

Macou  Bayou  ana  Tensas  River,  La.,  improvement  of 

Manatee  River,  Fla.,  improvement  of 

Mauchest^r  Harbor,  Mass.,  improvement  of 

ManiHtee  Harbor,  Mich.,  improvement  of 

Manistiquc  Harbor,  Mich.,  fniprovement  of 

Manitowoc  Harbor,  Wis.,  improvement  of 

Manukin  River,  Md.,  examination  an  I  survey  of 

Mantua  Creek,  N.  J.,  improvement  of 

Maple  Leaf  (steamer),  removal  ofobstructions  at  site  of  wreck  of. 

Maps,  military  and  other 

Maps  of  battle-field.-* 

Marcus  H<)ok,  Pa.,  ice-harbor  at,  construction  of 

Maronette  Harbor,  Mich.,  improvement  of 

Martlia's   Vineyard,  inner  and  outer  harbor  at   Kdgartown, 

MaHH.,  examiuatiun  and  survev  of 

Mas.stna,  N.  Y.,  Gras.s  River  at.  Improvement  of 

Mattapoui  River,  V'a.,  improvement  of 

Matthews'  Bluff,  N.  C,  bridge  over  Lnml^er  River  at 

Maurice  River,  S'.  J.,  improvement  of 

Memphis  and  Charleston  Railroad  Company,  bridge  of,  over 

Tennessee  Rivt»r 

Menoniouee  Harbor,  Mich,  and  Wis.,  iuiprovemeut  of 

Meufunonee  Harbor,  Wis.,  from  Green  Bay  to  N.  Ludington 

&  Co.'s  mill,  examination  and  survey  of 

Merriuiac  River,  Msws..  improvement  of ...« 

Mexico,  Gulf  of,  deep  harlwr  on  northwest  coast  of 

Michi);an  City,  Ind.,  bridge  of  city  of,  over  Trail  Creek 

Michigan  City  Harbor.  Ind.,  inner  harbor,  improvement  of 

Michigan  City  Harl)or,  Ind.,  outer  harbor,  improvement  of 

Michigan  Lake  to  Illinois  River,  water-way  from,  survey  of . . 

Milford  Harbor.  Conn.,  improvement  of 

Military  divisions  and  departments, reconnaissances  and  ex- 
plorations in 

Military  maps 

Mill  Creek,  Fort  Monroe,  Va.,  bridge  over 

Milwaukee  Bay,  Wis,,  harbor  of  refuge  at,  construction  of 

Milwaukee  Harbor.  Wis.,  improvement  of 

Mingo  Creek.  S.  C,  improvement  of 

Minneapolis,  Minn.,  and  Des  Moines  Rapids,  Mississippi  River 

between,  improvement  of 

Minnesota  Point,  at  Superior,  at  west  end  of  Lake  Superior, 

Wis.,  examination  auu  survey  of 

Minnesota  River,  Minn.,  improvement  of , 

Mispillion  Creek,  Del.,  improvement  of 

Missis<iuoy  Bay,  Vt..  bridge  obstructing 

MjHsisHippi  Canal,  Illinois  and,  location  of 

Mississippi  Hivor.  annual  report  of  Mississippi  River  Com- 

mit»siou  on  improvement  of 
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Subject. 


ippi  Kirer,  Des  Moines  Rapids,  improvement  of 

ippl  River,  between  I>e8  Moinea  Rapids  and  Illinois 

',  improvement  of 

ippi  River,  discharge  observations  at  Arka^sav  City, 


ippi  River,  dischari^e  observations  at  Helena,  Ark 

ippi  River,  discharge  observations  near  New  Madrid, 


Ippi  River,  discharge  obaervaUons  at  Wilsons  Point, 

nd  at  break  in  Skipwith  Levee,  Miss 

ippi  River,  ganging,  and  it«  tributaries 

ippi  River,  gauging,  at  St.  Paul,  Minn 

ippi  River  above  Hannibal,  Mo.,  bridge  over 

ippi  River  at  KeoKuk,  Iowa,  bridge  over 

Ippi  River  at  La  Crosse,  Wis.,  bridge  over 

ippi  River,  near  Lyons,  Iowa,  bridge  over 

ippi  River,  from  Minneapolis  to  Des  Moinea  Rapids, 

vement  of 

ippi  River  at  Muscatine,  Iowa,  bridge  over 

ippi  River  at  New  Orleans.  La.,  bridges  over 

ippi  River,  between  the  Ohio  and  Illinois  rivers,  im- 

ment  of , 

ippi  River,  regimen  element*} .* 

ippi  River,  relation  between  mean  bank  height  and 

high  water  - . . : •- 

ip !  (i  River,  removing  snags  and  wrecks  from 

ippi  River,  reservoirs  at  Iiead waters  of 

ippi  River  above  St  Anthony  Falls,  Minn.,  improve- 


Page. 


Part  I. 


PartlL 


338 
208 

206 


ippi  River,  South  Pass  of,  inspection  of  improvements 


ippi  River,  survey  of 

Ippi  River,  surveys  for  reservoirs  at  sources  of 

ippi  River,  Upper,  operation  of  snag-boats  and  dredge- 


on. 

ippi  River  Coromisaion,  annual  report  for  fiscal  year 

^  June  30, 1890 

ippi  River  Commission,  general  serv'ice 

Ippi  River  Commission,  memorandum  on  outlets 

ippi  River  Commissiim,  memorandum   on   question 

ler  levees  cause  river-beds  to  rise 

[ppi  River  Commission,  note  on  flood  report  of  1890 

ippi  River  Commission,  report  of  secretary,  assistant 

struction  committee 

ippi  River  Commission,  rei>ort  on  operations  in  first 


ippi  River  Commission,  report  on  operations  in  second 

}t : 

Ippi  River  Commission,  report  on  operations  in  third 


ippi  River  Commission,  report  on  ojierations  in  fourth 

jt 

ppi  River  Commission,  statement  of  length  and  dis- 

lon  of  front  levees 

1,  Division  of  the,  report  of  engineer  officer  on  opera- 


m , 

i.  Kansas  and  Texas  Railway  Company,  bridge  of, 

lississippi  River 

i  Paoiflc  Railway  Company,  bridge  of,  over  Missis- 
River -. 

'i  River,  annual  report  of  Missouri  River  Commission 

arovement  of ' 

■i  River  at  Bellefontaine  Bluffs,  below  St.  Charles,  Mo.. 
)  over. 


1  River,  dates  of  ice  closings  and  openings 

i  River,  descriptions  and  elevations  of  bench-marks 

i  River  at  Nebraska  City,  Nebr.,  bridge  over 

i  River  at  Omaha.  Nebr.,  bridge  over 

1  River  near  Sioux  City,  Iowa,  bridge  over 

i  River  Commis8ion,4i,nnual  report  for  fi&cal  year  end- 

me  30, 1890 

i  River  Commission,  annual  report  of  Lieut.  H.  M. 

inden 

i  River  Commission,  annual  report  of  Mr.  S.  Waters 

ivision  engineer 

i  River  Commission,  annual  reporta  of  Mr.  Charles  F. 

*,  division  engineer 

1  River  Commission,  annual  report  of  secretary 

i  River  Commission,  annual  report  of  Mr.  S.  H.  Vonge, 

on  engineer 

i  River  Commission,  report  of  Mr.  G.  A.  Marr,  assist- 
igineer 
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Subject. 


MiMHouri  River  CommiBsion,  report  of  Mr.  O.  B.  Wheeler,  as- 
sistant eD^ineer 

Missouri  River  Commission,  report  on  borings 

Missouri  River  (Commission,  report  on  commerce  during  1889. . 

Mobile  Harbor,  Ala.,  improvement  of 

Mokelumne  River,  Cal.,  improvement  of 

Monongahela  River,  W.  Va.  and  Pa.,  improvement  of 

Monongahela  River,  W.  Va.   and  Pa.,  oi>erating  and  care  of 
locks  and  dams  on 

Monongahela  River,  purchase  of  Lock  and  Dam  "So.  7 

Monroe,  Fort,  Va.,  artesian  well  at 

Monroe,  Fort,  Va.,  bridge  over  Mill  Creek  at 

Monroe,  Fort,  Va.,  shore  protection  at 

Monroe,  Fort,  Va.,  wharf  at 

Monroe  Harbor,  Mich.,  improvement  of 

Montgomery,  Ala.,  bridge  over  Alabama  River  near 

Montgomery,  Tuscaloosa  and  Memphis  Railway  Company, 
bridge  of,  over  Alabama  River 

Monument,  Washington,  Washington,  D.  C,  care  and  main- 
tenance of 

Moodna  Creek,  Cornwall,  N.  Y.,  bridge  obstructing 

Moose-abeo  Bar,  Me.,  improvement  of 

Mormon  Slough,  San  Joaquin  River.  Cal..  imnrovement  of 

Mount  Deseit  to  Porcupine  Island,  Me.,  breakwater  from,  con- 
struction of 

Mount  Vernon,  Ga.,  bridge  over  Oconee  River,  near 

Mount  Vernon,  Va.,  to  Aqueduct  Bridge,  D.  C,  survey  of  road 
from 


Page. 


Mount  Vemou,  Va.,  channel  at,  Potomac  River,  improvement  of. 

Murdert* r's  Creek,  Cornwall,  N.  Y.,  bridge  obstructing 

Muscatine  Bridge  Company,  bridge  of,  over  Mississippi  River. 

Muscatine,  Iowa,  bridge  over  Mississippi  River  at 

Muskegon  Harbor,  Mich .,  improvement;  of 

Muskingum  County.  Ohio,  bridges  of,  over  Muskingum  River. 

Muskingum  River,  Ohio,  bridges  obstructing 

Muskingum  River,  Ohio,  improvement  of 

Muskingum  River,  Ohio,  operating  and  care  of  lock  and  dams  on . 
Muskingum  River,  between   Beverly  and  Waterford,  Ohio, 

bridge  over 

Muskingum  River,  at  Brush  Creek,  about  5  miles  below  Zanes- 

ville,  Ohio,  bridge  over 

Muskingum  River,  ice-harbor  at  mouth  of, construction  of  ... 

Muskingum  River,  Lowell  Canal,  Ohio,  bridge  over 

Muskingum  River  at  Zanesville,  Ohio,  bridges  over 


IV. 

Nansemond  River,  Va.,  improvement  of 

Kantucket,  Mass.,  harbor  of  refui^e  at,  improvement  of 
"■        "^  ~  "  }f. 


Kapa  River,  Cal.,  Improvement  o 

Narragansett  Bay,  at  mouth  of  Narrow  River,  R.  I.,  examina- 
tion an<l  survey  of 

Narraganaett  Bay  and  Providence  River.  R.  I.,  improvement  of. 

Karragau^jjus  River,  Me.,  improvement  of 

Narrow  River,  Narragansett  Bay  at  mouth  of,  R.  I.,  examina- 
tion and  survey  of 

Narrows  at  Lake  Champlaiu,  N.  Y.  and  Vt.,  improvfiment  of . . 

Nashville  and  Kuoxville  Railroad  Company,  bridge  of,  over 
Canev  Fork  River,  Teun 

Nashvule,  Chattanooga  and   St.    Louis    Railway  Company, 
bridge  of.  over  Tennessee  River 

Nashville,  Tenn.,  Cuml)erlaud  River  above,  improvement  of . . . 

Nashville.  Teun.,  Cumberland  River  below,  improvement  of. . . 

Nashville,  Tenn.,  Lower  Cumberland  River lielow,  examination 
and  survey  of 

Navigation,  obstruction  of,  bv  bridges 

Nebra.ska  Central  Railway  C^ompauy,  bridge  of,  over  Missouri 
River *. 

Nebraska  City,  Nebr.,  bridge  of  citv  of,  over  Missouri  River  . . 

NtMrhos  River,  Tex.,  improvement  of 

Nehaleui  Bay  and  Bar,  Oregon,  examination  and  survey  of.. . 

Neuse  River,  N.  C.  improvenient  of * 

Neva  (bri<^),  removal  of  wreck  of 

Newark,  N.J,,  I^18.^aic  River  above,  improvement  of 

Newiirk,  N.J..  I'a^ssaio  liiver  below,  improvement  of 

Newark  li.iy.  N.  J.,  use  of  dike  in , 

New  Baltimore  and  Troy,  N.  Y.,  Hudson  River  between,  estab 
lialniK-iit  of  harlyor  lines  in 

New  Bedford  Uiirbor.  Mass.,  improvement  of 

New  liorne  and  Beaulort,  N.  C,  inland  water 
provcmcnt  of 
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Newburyport  Harbor,  Maas.,  improTement  of. 

If ewbuiyport  Harbor,  Mas*.,  wreck  in,  remoTol  of. 

New  Castle,  D  ' 


Del.,  ice- harbor  at.  construction  of 

Kew  Haveni  Harbor,  Conn.,  improvement  of 

New  Haven  Harbor,  Conn.,  breakwater  at,  oonstmction  of 

New  Jersey  and  Staten  Island,  channel  between,  improve- 
ment of 

New  London  Harbor.  Conn.,  improvement  of 

New  Orleans,  La.,  bridges  over  Mississippi  River  at 

New  Orleans,  Natchez  and  Fort  Scott  Railway  Company,  bridge 

of,  over  Tensas  River,  La 

Newport  Harbor.  R.  I.,  improvement  of 

Newport  River,  N.  C,  improvement  of 

New  River,  N.  C,  improvement  of 

New  River  and  Beaafort  Harbor,  N.  C,  inland  water-way  be- 
tween, improvement  of 

New  River  from  mouth  of  Wilson  River,  Ya.,  to  month  of 

Greenbrier  River,  W.  Va.,  improvement  of 

New  Rochelle,  Echo  Harbor,  N.  Y.,  improvement  of 

New  Roohelle  Harbor,  N.  Y.,  improvement  ofu 

Newtown  Creek,  N.  Y.,  improvement  of 

New  York  and  Harlem  Railroad  Company,  bridge  of,  over 

Harlem  River,  N.  Y 

New  Yoik  Central  and  Hudson  River  Railroad  Company, 

bridge  of,  over  Harlem  River,  N.  Y 

New  York  Central  and  Hudson  River  Railroad  Company, 

bridge  of,  over  Moodna  or  Murderer's  Cteek,  N.  Y 

New  York,  N.  Y.,  bridge  of  city  of,  over  Harlem  River 

New  York,  N.  Y .,  bridges  over  Harlem  River  at 

New  York,  N.  Y.,  defenses  of 

New  York,  N.  Y.,  removal  of  ledge  from  Broome  street  to 

Twenty-third  street,  Kast  River,  exaitiination  and  survey  for. 

New  York  Harbor,  N.  Y.,  Improvement  of .' 

New  York  Harbor,  N.  Y.,  ana  ai^acent  waters,  establishment 

of  harbor  lines  in : 

New  York  Harbor,  N.  Y.,  Buttermilk  Channel,  improvement  of . 

New  York  Harbor,  N.  Y.,  Gowanus  Bay,  improvement  of 

New  York  Harbor,  N.  Y.,  sea-wall  at  David's  Island 

New  York  Harbor,  N.  Y.,  sea-wall  at  Governor's  Island 

New  York  Harbor,  N.  Y.,  supervision  of 

Niagara,  Fort,  preservation  of  site  of,  and  Hca- wall  at 

Niagara  River  and  Tonawanda  Harbor,  N.  Y.,  improvement  of. 

Nomini  Creek,  Va.,  improvement  of 

Nootsack  River,  Wash.,  improvement  of 

Norfolk  Harbor  and  its  approaches,  Va.,  improvement  of 

Norfolk  Harbor  and  navy-yard,  Va.,  approach  to,  between 

Lambert's  Point  and  Fort  Norfolk,  Improvement  of . . , 

Norfolk  and  Portsmouth  harbors,  Va.,  and  a(\Jaceut  waters, 

establishment  of  harbor  lines  in 

North  East  River,  Md.,  examination  and  survey  of 

North'East  River  (Cape  Fear),  N.  C,  examination  and  survey  of. 
Northern  and  Northwestern  Lakes,  printing  and  distribution 

of  charts  of 

Northern  and  Northwestern  Lakes,  survey  of 

North  Hero  and  Grand  Isle,  Vt.,  bridge  of  towns  of,  between 

North  and  South  Hero  islands.  Lake  Champlaiu 

North  Hero  and  Soutli  Hero  islands,  Lake  Champlain,  Vt., 

bridge  between 

North  Hero  and  South  Hero  islands.  Lake  Champlain,  Vt., 

channel  between,  improvement  of 

North  Landing  River,  Vu.  and  N.  C,  improvement  of 

North  River  Bar,  Currituck  Sound,  and  Coai^ok  Bay,  N.  C, 

improvement  of 

Northwestern  and  Northern  Lakes,  printing  and  distribution 

of  charts  of 

Northwestern  and  Not  them  Lakes,  survey  of. 

Norwalk  Harbor,  Conn.,  improvement  of •. 

Noxubee  River,  Miss.,  improvement  of 


O. 


Oakland  Harbor,  Cal.,  improvement  of 

Oak  Orchard  Harbor,  N.  Y.,  improvement  of 

Observations,  water-level,  for  La ko  Erie 

Occoquan  Creek,  Va.,  examination  and  su rvey  of 

Occupation  or  injury  of  public  works,  plors,  breakwaters,  etc. 

by  corporations  or  individuals 

Ocmulgee  River,  Ga.,  bridges  obstructing 

Oomulgeo  River,  Ga.,  examination  and  survey  of 
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Ocmulgee  Kiver,  Ga.,  improvetnent  of 

Ocmulgee  River,  at  HaWkinsville,  Ga.,  bridges  over 

Ocmulgee  River,  near  Lumber  City,  Ga.,  bridge  over. 

Ocmulgee  River,  belov  Macon,  Ga.,  bridges  over 

Oconee  River,  Ga.,  examination  and  survey  of 

Oconee  River,  Ga.,  improvement  of 

Oconee  River,  near  Mount  Yemon,  Oa.,  bridge  obstructing. .. 

Oconto  Harbor,  Wis.,  improvement  of 

Officeof  the  Chief  of  Engineers 

Officers  of  the  Corps  of  Engineers 

Officers  of  the  Corps  of  Engineers,  statement  of  rank  and  du- 
ties of 

Ogdensburg  Harbor,  N.  T.,  improvement  of , 

Ohio  River,  improvement  of 

Ohio  River,  about  1^  miles  above  Big  Sandy  River  and  about 
1  mile  below  Cereao,  W.  Va.,  bridge  over 

Ohio  River,  Davis  Island  Dam,  operating  and  care  of 

Ohio  River,  Falls  of  the,  improvement  of 

Ohio  River,  Falls  of  the,  Inainna  Chute,  improvement  of 

Ohio  River,  between  JeftersonviUe,  Ind.,  and  Louisville,  Ky., 
bridge  over - 

Ohio  River,  at  Wheeling,  W.  Va.,  bridge  over 

Ohio  and  Illinois  rivers,  Mississippi  Kiver  between,  improve- 
ment of 

Olcott  Harbor,  N.  Y.,  improvement  of 

Old  Colony  Railroad  Company,  bridge  of,  over  Taunton  River, 


Mass. 


Omaha,  Nebr.,  bridge  over  Missouri  River  at , 

Onancock  Harbor,  Va.,  examination  and  survey  of 

Ontario,  Lake,  and  Irondequoit  i3ay,  N.  Y.,  channel  between, 

report  on , 

Ontonagon  Harbor,  Mich.,  improvement  of 

Operation  of  snag-boats  and  dredge-boats  on  Upper  Mississippi 

River 

Osage  River,  Mo.,  improvement  of 

Osage  River.  Mo.,  survey  of 

Oswego  Haroor,  N.  Y.,  improvement  of 

Otter  Creek,  Vt.,  improvement  of 

Ouachita  River,  Ark.,  above  Camden,  improvement  of 

Ouachita  and  Black  rivers,  Ark.  and  La.,  improvement  of 

Owendaw  and  Wando  rivers  and  other  waters   connecting 

Bull's  Bay  and  Charleston  Harbor,  S.  C,  examination  and 

survey  of 


Pacific,  Division  of  the,  report  of  engineer  officer  on  opera- 
tions in 

Pacific  Short  Line  Bridge  Company,  bridge  of,  over  Missouri 
River 

Pamlico  and  Tar  rivers,  N.  C,  improvement  of 

Pamunky  River.  Va..  improvement  of , 

Pamunky  River,  wreck  atSkidmore's  Bar,  Va.,  removal  of 


Pascaj|:oula  River,  Miss.,  improvement  of 
Passnic  Kiver,  N.  J.,i 


improvement  of 

Passaic  River,  N.  J .,  use  of  dike  in 

Passaic  River,  N.  J.,  above  Newark,  improvement  of 

Passaic  River,  N.  J.,  below  Newark,  improvement  of 

Patapsco  River,  and  channel  to  Baltimore,  Md.,  improvement  of 

Patriot  (bark),  removal  of  wreck  of 

Patnxent  River,  Md.,  from  Benedict  to  Hill's  Landing,  im- 
provement of 

Pawcatuck  River,  R,  I.  and  Conn.,  Improvement  of 

Pawtucket  River,  R.  I.,  improvement  of 

Pearl  River,  Miss.,  between  Edinburgh  and  Carthage,  improve* 
ment  of 

Pearl  River,  Miss.,  between  Jackson  and  Carihage,  improve- 
ment of 

Pearl  River,  Miss.,  below  Jackson,  improvement  of 

Pease  River,  Fla..  improvemeut  of 

Peninsula  at  Presque  Isle,  Erie  Harbor,  Pa.,  preservation  and 
protection  of 

Penobscot  River,  Me.,  improvement  of 

Pensacola  Harbor,  Fla.,  improvement  of 

Pensaukee  Harbor,  Wis.,  improvement  of 

Pent  water  Harbor,  Mich.,  improvement  of 

Pepin,  Lake,  at  Stockholm,  Wis.,  harbor  of  refuge  on 

Perry  Cotintv,  Tenu.,  bridge  over  Tennessee  River  at 

Perrvville.  Tenn.,  bridge  over  Tennessee  Kiver  at 

Petaluma  Creek,  Cal.,  Improvement  of 
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Subject. 


n  Rirer,  Ark.,  impiovement  of. 

Harbor,  Mich.,  ezamliiatioii  and  anryey  of 

1.  £.  L.  (bark),  removal  of  wreck  of 

>iua  Harbor,  Pa.,  improvement  of 

>hla,  Wilmineton  and  Baltimore  Kailroad  Company, 

of,  over  Broad  Creek,  Del 

N.  C,  bridge  over  Lumber  River  at 

elaware  Bay,  near  Lewet,  Del.,  conetnioiion  of. 

.,  oocnpation  or  i^Jury  of,  by  corporations  or  Individ* 


r  and  Brook  Neal,  Staunton  Biver,  Va.,  between,  im- 
lentof. 


e,  entrance  to,  and  Charlevoix  Harbor,  Mich.,  improve- 


1  locations  of  proposed  bridges  over  navigable  waters, 
ation  of. 


fortifloations,  preparation  of . . . 
ine  Bayon,  La.,  improvement  of . 


ine  Bayou,  La.,  securing  month  from  farther  caving  . . 
epartment  of  the,  repcit  of  engineer  officer  on  opera- 


re  Harbor,  K.  Y.,  improvement  of 

River,  from  Colombia  Falls  to  its  month.  Me.,  exami- 

uid  survey  of 

1  Harbor,  Mass.,  improvement  of 


dith,  East,  R.  I.,  coast  near  life-saving  st«tion,  exami- 
snd  survey  of. 


Up  light-snip,  wreck  near,  removal  of 
el  *     "  "'     ■ 


sland.  Me.,  breakwater  from  Mount  Desert  to  con- 

>nof 

Lake,  Mich.,  establishment  and  maintenance  of  har- 
»in 


Lake,  Mich.,  harbor  of  reAige  at,  construction  of 

Bter  Harbor,  N.  Y.,  improvement  of 

ton  Harbor,  Ohio,  improvement  of 

,  Oregon,  Columbia  and  Lower  Willamette  rivers  be- 

provement  of 

,  Oregon,  Willamette  River  above,  improvement  of — 

Canal,  Louisville  and,  operating  and  care  of 

Harbor,  Me.,  improvement  of 

Harbor,  Me.,  channel  in  Back  Cove,  improvement  of . . 
Harbor.  Me.,  bridge  over  channel  leading  to  Back 


ith  Harbor,  M .  H . ,  im provement  of 

ith  uid  Norfolk  harbors,  Ya.,  and  a4jaoent  waters,  es- 
ment  of  harbor  lines  in 


ihington  Harbor,  Wis.,  improvement  of. 
Villets  Point,  N.Y 


River,  bridge  over  Eastern  Branch,  D.  C,  construe* 


River,  at  Great  Falls,  erection  of  flsh-ways  at 

River,  channel  at  Mount  Vernon,  Ya.,  improvement  of. 

River,  at  Washington,  D.  C,  improvement  of 

River,  at  Washington,  D.  C.,  report  on  bridge  over 

tiver,  Mass. ,  improvement  of 

Isle  Peninsula,  Erie  Harbor,  Pa.,  preservation  and 

ion  of 

Ann,  N.  C,  bridge  over  Lumber  River  at 

and  distribution  of  charts  of  l^orthem  and  North- 

1  Lakes 

ce  River,  Green  Jacket  Shoal,  R.  I.,  removal  of 

ce  River  and  Narragansett  Bay,  R.  I.,  improvement  of  . 

town  Harbor,  Mass.,  improvement  of 

town  Harbor,  Mass.,  wreck  in,  removal  of 

lildings  and  grounds,  District  of  Columbia,  improve- 

od  muntenance  of 

orks,  occupation  and  ipjury  of,  by  corporations  and 
uals 


Jourity,  Ga.,  bridge  of,  over  Ocmulgee  River 

I  of  lock  and  dam  If  o.  7,  Monongabela  River 

County,  Tenn.,  bridge  over  Caney  Fork  River  at. 


hooner),  removal  of  wreck  of 

(ay,  HI.,  establishment  of  harbor  lines  at. 


[arbor.  Wis.,  improvement  of. 
River,  N.  J.,  improvement  of . 
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Randolph  and  Brook  Keal,  Staunton  Hirer,  Va.,  between,  im- 
provement of 

Rank  and  duties  of  offioers  of  the  Corps  of  Engineers,  state- 
ment of 

Rappahannook  River,  Va.,  improvement  of 

Rappahannock  River,  Va.,  at  Urbana  Creek,  improvement  of. 

Raman  Bay,  N.  J.,  improvement  of 

Raritan  River,  N.  J.,  improvement  of 

Reconnaissances  ana  explorations 

Red  River,  La.  and  Ark.,  improvement  of 

Red  River,  above  Fulton,  Ark.,  improvament  of 

RfOd  River,  below  Fulton,  Ark. ,  survey  of 

Red  and  Atchafalaya  rivers,  rectification  of 

Red  River  of  the  Korth,  Minn,  and  Dak.,  improvement  of 

Redwood  Harbor,  Cal.,  improvement  of 

Reef  near  mouth  of  Gooseberry  River,  Lake  Superior,  Minn., 
survey  of 


Parti. 


Part  II.  ;Part  ni-i  Part?^. 


119 


1061 


Removing  obstructions  in  Arkansas  River,  Ark.  and  Kans. . . 

Removing  obstructions  in  East  River  and  Hell  Gate,  N.  Y j 

Removing  snags  and  wrecks  from  MiHsisslppi  River { 

Reservoirs  at  headwaters  of  Mississippi  River j 

Reservoirs  at  sources  of  Mississippi,  St.  Croix,  Chippewa,  and  [ 
Wisconsin  rivers,  surveys  for I 

Richmond  and  City  Point,  Va.,  James  River  between,  estab-  i 
lishment  of  harbor  lines  in 

River  and  hlurbor  improvements 

Road  from  Aqueduct  Bridge,  D.  C,  to  Mount  Vernon,  Va.,  sur- 
vey of ". 

Roaas  and  bridges  in  Yellowstone  National  Park,  construction 
and  improvement  of 

Roanoke  River,  N.  C  and  Va.,  improvement  of 

Roanoke  River,  Va.,  between  Clsxksville  and  Eaton  Falls,  ex- 
amination of 

Robeson  County,  N.  C,  bridges  of,  over  Lumber  River 

Rockland  Harbor,  Me.,  improvement  of 

Rockport,  Tex.,  Aransas  Pass  and  Bay  up  to,  improvement  of. . 

Rockport  Harbor,  Me.,  improvement  of 

Rogers,  Ind.,  bridge  over  white  River  at 

Romley  Marsh,  Ga^  improvement  of 

Rondout  Harbor,  N.  Y.,  improvement  of 

Rouge  River,  Mich.,  improvement  of 

Rouse's  Point,  LakeChamplain,  N,  Y.,  breakwater  at,  oonstruc- 
tion,  of i 
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Sabine  Pass,  Tex.,  improvement  of 

Sabine  River,  La.  and  Tex.,  improvement  of 

Sackett's  Harbor,  N.  Y.,  improvement  of 

Saco  River,  Me.,  improvement  of 

Saco  River,  Me.,  breakwater  at  mouth  of,  construction  of 

Sacramento  River,  mouth  of  Cal.,  etc.,  survey  of 

Sacramento  and  Feather  rivers,  Cal.,  improvement  of 

Saiciuaw  River,  Mich.,  improvement  of 

Saginaw  River,  Mich.,  ipjury  to  CarroUton  revetment 

St.  Anthony  Falls,  Minn.,  Mississippi  River  above,  improve- 
ment of 

St  Augustine  Harbor,  !Pla»,  improvement  of 

St.  Charles,  Mo.,  brid^  over  Nfissouri  River  below 

St.  Clair  Flats  Cuial,  Mich.,  improvement  of 

St.  Clair  Flats  Canal,  Mich. ,  operating  and  care  of 

St.  Cloud  (barge) ,  removal  of  wreck  ol 

St.  Croix  River,  Me.,  examination  and  survey  of 

St.  Croix  River,  Wis.  and  Minn.,  improvement  of 

St.  Croix  River,  Wis.  and  Minn.,  surveys  for  reservoirs  at 
sources  of ". 

St.  Francis,  Ark.,  bridge  over  St.  Francis  River  at 

St.  Francis  River,  Ark.,  improvement  of ^ 

St.  Francis  River,  Mo.,  improvement  of i . . 

St.  Francis  Kiver  at  St.  Francis,  Ark.,  bridge  obstructing 

St.  Jerome's  Creek,  Md.,  harbor  at  entrance  of,  improvement  of . 

St.  John's  River,  Fla.,  Improvement  of 

St.  John's  River,  Fla.,  wreck  in,  removal  of 

St.  John's  River,  wreck  at  Ward's  Bank,  .at  mouth  of,  Fla.,  re- 
moval of , . 

St.  Jones  River,  Del. ,  improvement  of : . . . 

St.  Joseph  Harbor,  Mich.,  improvement  of 

St.  Joseph  River,  Mich.,  improvement  of 

St.  Joseph  River,  Mich.,  near  its  mouth,  bridge  obstructing 

St.  Louis,  Arkansas  and  Texas  Railway  Company,  bridge  of, 
over  St.  FrioiciB  RiVvet^  Axk. 
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nis  Bay,  Wis.,  iivJory  to  ohanneU  in 

dlIb  Bay  and  Supenor|Bay,  harbor  at,  Wia.,  improTement 


iia,Kaoknk  and  Northwestern  Railroad  Company,  bridge 

ver  Miasoari  River 

ois  River,  from  Orassy  Point,  Minn.,  bridge  obstructing. 

try's  Falls  Canal,  Mich.,  dry  dock  at 

iry's  Falls  Canal,  Mich.,  iivfury  to  works 

iry*s  FlUla  Canal  Mich.,  operating  and  care  of 

iry's  River,  Mien.,  improvement  of 

ry's  River,  Hay  Lake  Channel,  Mich.,  improvement  of., 
m  and  Dnlath  Railway  Company,  bridge  of,  over  St. 

ia  River,  Minn 

id,  Minn.,  ganging  Mislissippi  River  at  or  near 

Harbor.  Itukss.,  examination  and  survey  of 

latchie  River,  B.  C,  improvement  of 

3«aoh,  Lake  Huron,  Mich.,  harbor  of  refuge  at 

)eaoh.  Lake  Huron,  Mich.,  harbor  of  refuge  at,  injury  of 

kwater .' 

iego  Harbor,  Cal.,  establishment  of  harbor  lines  in 

lego  Harbor,  Cal.,  improvement  of 

sky  City  Harbor,  Ohio,  Improvement  of 

sky  River,  Ohio,  improvement  of 

Bay,  Cape  Ann,  Mass,,  harbor  of  refuge  at,  improve- 

tor 

■d,  John  £.  (schooner),  removal  of  wreck  of 

:«noisco,  Cal..  defenses  of 

'ancisoo  Harbor  and  adjacent  waters,  Cal.,  establishment 

arbor  linea  in 

rancisco  Harbor,  Cal.,  etc.,  survey  of 

Mtquin  River,  mouth  of,  Cal.,  etc,  survey  of 

)aquin  River,  Stockton  and  Mormon  sloughs,  Cal.,  im* 

ement  of » 

tiis  Obispo  Harbor,  Cal.,  improvement  of 

»blo  Bay,  Cal.,  etc.,  survey  of. 

)  River,  S.  C,  improvement  of 

L.  Simmons  (schooner),  removal  of  wreck  of 

>ta  Bay,  Fla.,  examination  and  Hurvey  of 

tuck  Harbor,  Micb.,  improvement  of'. 

rties  Harbor,  N.  Y.,  improvement  of 

uah,  Americus  and  Montgomery  Railway  Company, 

ge  of,  over  Oconee  River 

nah  River,  between  Savannah  and  Augusta,  Ga.,  improve- 
tof 


nah  River,  alxtve  A  ugusta,  Ga.,  improvement  of ■ 

nah  River,  above  Augusta  and  between  Augusta  and 

erson ville,  examination  and  survey  of ; 

nah  River  and  Harbor,  Ga.,  improvemeut  of 

He,  Brown's  Creek,  N.  Y.,  examination  and  survey  of — 

Ikill  River,  Pa.,  improvement  of 

ite  Harbor,  Mass.,  improvement  of 

burgh,  Oregon,  Umpqua  Kiver  below,  examination  and 
'ey  of. 


Page. 


ast  defenses 

all  at  David's  Island,  New  York  Harbor 

all  at  Fort  Kiaaara,  N.  Y 

all  at  Governor  s  Island,  New  York  Harbor 

alls  and  earth  embankments 

tte  River,  N.  C,  examination  and  survey  of 

's  Island,  Chesapeake  Bay,  wreck  near,  removal  of. 


ygan  ELarbor,  wis,,  improvement  of 
dhead  Bay,  N.  Y.,  improvement  of  . . 


ndoah  River,  W.  Va.,  improvement  of 

hannel  in  Galveston  Bay,  Tex.,  improvement  of 

aport,  La.,  and  Jbffenfon,  Tex.,  CyprC«s  Bayou  and  the 

«  between,  improvement  of 

'sburv  River,  K".  J.,  improvement  of 

i>ns,  Sarah  L.  (schooner) ,  removal  of  wreck  of 

City,  Iowa,  bridge  over  Missouri  River  near 

r  River,  Ala.,  from  Tombigbee  River  at  Vienna  to  Texaa, 

ninatiou  and  survey  of 

for  fortifieations,  purchase  of 

w  River  and  Bar,  Oregon,  examination  and  survey  of — 

b  River,  Wash.,  improvement  of 

lore's  Bar,  Pamnnky  River,  Va.,  wreck  at.  removal  of. . . 

County,  Tenn.,  bridge  over  Caney  Fork  River  at 

tXMts  and  dredge-boats  on  Upper  Mississippi  River,  opera- 
I  of 


and  wrecks,  removing,  from  Mississippi  River 

r  and  Upper  Columbia  rivers,  Oregon  and  Wash.,  im- 
It  of. 
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Part  I.      Part  II.  PartHI.  PirtlT. 


Snohomish  Ki ver,  Wash.,  improvement  of 

Snoqualmie  River,  Wash.,  improvement  of 

Somerset,  Mass.,  bridge  over  Taunton  River  at 

South  Fork  of  Combenand  River,  Ky .,  improvement  of 

South  Haven  Harbor,  Mich.,  improvement  of 

South  Hero  and  North  Hero  islanda,  Lake  Champlain,  Vt., 

bridge  between 

Sonth  Hero  and  North  Hero  islands.  Lake  Champlain,  Vt., 

channel  between,  improvement  of. 

South  Pass  of  Mississippi  River,  inspection  of  improvements 

at 

South  River,  Salem  Harbor,  Mass.,  examination  and  survey  of. 

South  River,  K.  J.,  improvement  of 

Stamford  Harbor,  Conn.,  establishment  of  harbor  lines  in 

Stamford  Harbor,  Conn.,  improvement  of 

Staten  Island  and  New  «jersey,  channel  between,  Improvement 

of 


Statistics,  commercial,  proposed  legislation  to  facilitate  oollec-  | 
tion  of 

Staunton  River,  Ya.,  between  Brook  Neal  and  Randolph,  im- 
provement of 

Staunton  River,  Va.,  between  Pig  River  and  Brook  Keal,  im- 
provement of 

Steele's  Bayou.  Miss.,  improvement  of 

Steilaquanush  River,  Wash.,  improvement  of 

Stockholm,  ^is.,  Lake  Pepin,  harbor  of  refuge  at 

Stockton  Slough,  San  Joaquin  River,  Cal.,  improvement  of. . . 

Stonington,  Conn.,  harbor  of  refuge  at-,  improvement  of 

Straits  of  Carquinez,  Cal.,  etc.,  survey  of 

Sturgeon  Bay  Canal,  Wis.,  harbor  of  reluge  at  entrance  of . . . 

Submarine  mines 

SulsunBay,  Cal.,  etc.,  survey  of 

Sumpawanus  Inlet,  N.  Y.,  improvement  of 

Superior,  Wis.,  Minnesota  Point,  examination  and  survey  of. . 

Superior  Bay,  Wis.,  injury  to  channels  in 

Superior  Bay  and  St.  Louis  Bay,  harbor  at.  Wis.,  improvement 


of. 


Superiori  Lake,  Minnesota  Point,  Superior,  Wis.,  at  west  end 

of,  examiination  and  survey  of 

Superior,  Lake,  survey  of  reef  near  mouth  of  Gooseberry  River, 

Supervision  of  the  Harbor  of  New  York 

Survey  of  the  Northern  and  Northwestern  Lakes 

Survey  of  reef  near  mouth  of  Gooseberry  River,  Lake  Superior, 
Miun 

Survey  of  rood  from  Aqueduct  Bridge,  D.  C,  to  Mount  Yer- 
non,'  Ya 

Survev  of  San  Francisco  Harbor,  San  Pablo  and  Suisun  bays. 
Straits  of  Carquinez,  and  mouths  of  San  Joaquin  and  Sacra- 
mento rivers 

Surveys  and  reconnaissances,  estimate  for 

Surveys,  examinations  and 

Surveys  for  reservoirs  at  sources  of  Mississippi,  St.  Croix, 
Chippewa,  and  Wisconsin  rivers 

Susquehanna  River,  above  and  below  Havre  de  Grace,  Md., 
improvement  of 

Suwanee  River,  Fla.,  improvement  of 


T. 

Tallahatchee  River,  Miss.,  improvement  of 

Tallapoosa  River,  Ala.,  improvement  of 

Tampa  Bay,  Fla.,  improvement  of 

Tar  and  Pamlico  rivers,  N.  C,  improvement  of 

Taunton  River,  Mass.,  improvement  of 

Taunton  River  at  Somerset,  Mass.,  bridge  obstructing 

Tchefunct*  River  and  Bogue  Falia,  La., Improvement  of 

Tchula  Lake,  Miss.,  improvement  of 

Telegraph  to  connect  the  Capitol  with  Departments  and  Gov- 
eriiment  Printing  Office.  Washington,  D.  C 

Ten  Islands  to  rapids  at  Wetumka,  Coosa  River  from,  ex- 
amination and  survey  of 

Ten  Miles  Rapids,  Columbia  River,  Oregon  and  Wash.,  over- 
coming obstructions  at 

Tennessee  Midland  Railway  Company,  bridge  of,  over  Ten- 
nessee River 

Ten  lessee  River,  bridges  obstructing 

Tennessee  River,  improvement  of 

Tennessee  River  above  Chattanooga,  Tenn,,  improvement  of.. 

Tenne.^.see  River  below  Chattanooga,  Tenn.,  improvement  of.. 

Tennessee  RWer  al  F\oteuc«,  Ala.,  bridge  over 
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Teiueasee  BiT«r  ftt  JohnaoiiTille.  Tenn.,  bridge  oyer 

TenneMee  Blrer,  at  PenyvUle,  oetween  Decatur  and  Perry 
ocmntiee,  Tenn .,  bridge  over 

Tenaas  Biyer  and  Bc^ou  Maoon,  La.,  improvement  of 

Tenaaa  Biver,  near  iRuiiel's  Ferry,  La.,  bridge  over 

Terre  Bonne  Ba^r  on.  La.,  improvement  of 

Texaa  and  Vienna,  Sipaey  Biver,  Aia.,  between,  examination 
and  enrvey  of. 

Thames  Biver,  Conn.,  improvement  of 

The  Board  of  Bngineera 

Three  Mile  Bapida,  Columbia  Biver,  Oregon  and  Wash.,  over- 
oouiing  obstructions  at 

Thunder  Bay  Harbor,  Mioh.,  improvemoit  of 

Tiokfaw  Biver  and  its  tributaries.  La.,  improvement  of 

Tloonderon  Biver,  "N.  Y..  improvement  ox 

TlBamook  Bay  and  Bar,  Oregon,  improvement  of 

Toledo  Harbor,  Ohio,  old  channel,  improvement  of 

Toledo  Harbor,  Ohio,  straight  channu,  improvement  of 

Ttanbigbee  Biver,  Miss,  and  Ala.,  from  Fulton  to  Vienna,  im- 
provement of  

Tombigbee  Biv«r,  Ala.,  below  Vienna,  racamination  and  sur- 
vey of 

TomDigbee  Biver,  Ala.,  below  Vienna,  improvement  of 

Tombigbee  Biver.  from  Vienna,  Ala.,  to  Cotton  Qin,  Miss., 
examination  ana  survey  of 

Tombigbee  Biver  at  Vienna,  and  Texas,  Sipsey  Biver,  Ala., 
between,  examination  and  survey  of 

Tombigbee  Biver,  Miss.,  from  Walker's  Bridge  to  Fulton,  im- 
provement of 

Tonawanda  {barge),  removal  of  wreck  of 

Tonawanda  Harbor  uid  Niagara  Biver,  N.  Y.,  improvement  of. 

Tbirpedo-casemates 

Torpedo  experiments 

Torpedo  service,  instruction  of  Engineer  troops  in 

Torpedoes 

Totnsky  Biver,  Va.,  improvement  of 

Tradewater  Biver,  Ky.,  improvement  of. 

Trail  Creek  at  Michigan  City,  Ind..  bridge  over 

Trent  Biver,  N.  C,  improvement  or 

Trinity  Biver,  Tex.,  improvement  of 

Troy  and  New  Baltimore,  N.  Y.,  Hudson  Biver  between,  estob- 
liahment  of  hitfbor  lines  in 

Tunneling  Detroit  Biver  at  Detroit,  Mich 

Tuscaloosa  and  Daniels  Creek,  Black  Warrior  Biver,  Ala., 
between,  Imnrovement  of 

Tuscaloosa  ana  Demopolis.  Warrior  Biver,  Ala.,  between,  ex- 
amination and  surveyor 

Two  Brothers  (schooner),  removsl  of  wreck  of 

Two  Bivers  Harbor,  Wis.,  improvement  of 

U. 

Umpqua  Biver,  Oregon,  imjirovement  of 

TJmpqua  Biver,  Oregon,  between  Scottsburgh  and  the  mouth, 
examination  snd  survey  of 

Union  Kiver  and  Union  Kiver  Bay,  Me.,  examination  and  sur- 
vey of 

Upper  Columbia  Biver,  Wash.,  between  Wallula  and  British 
Ime,  examination  and  survey  of «. 

Upper  Columbia  and  Snake  rivers,  Oregon  and  Wash.,  improve- 
went  of 

Upper  Mississippi  Biver,  operation  of  snag-boats  and  dredge- 
Doats  on 

Urbana  Creek,  Bappahannock  Biver,  Vs.,  improvement  of 

T, 

TermiUion  Harbor,  Ohio,  improvement  of . ., 

Vienna,  Ala.,  Tombigbee  Biver  below,  exsmination  and  sur- 
vey of 

Vienna,  Ala.,  Tombigbee  Biver  below,  improvement  of 

Vienna,  Ala.,  and  Cotton  Gin,  Miss.,  Tombigbee  Biver  between, 
examination  and  survey  of 

Vienna  and  Fulton,  Tombigbee  Biver,  Miss,  and  Ala.,  between, 
improvement  of .' 

Vienna  and  Texas,  Sipsey  Biver,  Ala.,  between,  examination 
and  survey  of 

Vincennes,  Lid.,  Wabash  Biver  above,  improvement  of 

VinoennesJlnd.,  Wabssh  Bivex  below,  improvement  of. 

Vineyard  Maven  Harbor,  Mass.,  improvement  of 

Volusia  Bar,  Fla. ,  improvement  of 
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W. 

"Wabash  Kailway  Company,  bridge  of,  over  Miadsaippi  Eiyer. 

Wabash  RiTer  above  vinoeimes,  xnd.,  improvement  of 

Wabash  Biver  below  Vinoennes,  Ind.,  improvement  of 

Wacoamaw  River,  N.  C.  and  S.  C,  improvement  of 

Walker's  Bridge  and  Fnlton,  Tombigbee  River,  Miss.,  between, 
improvement  of 

WaUaoe  (barge),  removal  of  wreck  of 

Wallnla,  Wasn.,  and  British  line,  Colambia  River  between,  ex- 
amination and  survey  of. : 

Wando  and  Owendaw  nvers  and  other  waters  connecting  Ball's 
Bay  and  Charleston  Harbor,  S.  C,  examination  and  survey  of. 

Wappinger's  Creek,  from  Wappinger's  Falls  to  its  month,  X. 
Y.,  examination  and  survey  of 

Wappinger's  Falls,  Wappinger's  Creek  Arom,  to  its  mouth,  N. 
Y.,  examination  and  survey  of 

Wappoo  Cat}  S.  C,  improvement  of 

Ward's  Bank,  mouth  of  St.  John's  River,  Fla.,  wreck  at,  re- 
moval of 

Wareham  Harbor,  Mass.,  improvement  of 

Warren  River,  R.  I.,  improvement  of 

Warrior  River,  Ala.,  improvement  of 

Warrior  River,  Ala.,  from  Tuscaloosa  to  Demopolis,  examina- 
tion and  survey  of 

Washington  Aqueduot - 

Washington,  I).  C,  Aqueduot  Bridge,  to  Mount  Vernon,  Va., 
survey  of  road  from 

Washington,  D.  C,  defenses  below 

Washington,  D.  C,  increasing  water  supply  of 

Washington,  D.  C,  Potomac  River  at,  improvement  of 

Washington,  D.  C,  public  buildings  and  grounds,  improvement 
and  maintenance  of 

Washington,  D.  C-,  report  on  bridge  over  Potomac  River  at 

Washii^ton,  D.  C,  telegraph  to  connect 'the  Capitol  with  De- 
partments  and  Government  Printing  Office 

Wiuhington,  B.  C,  Washington  Aqueduc 

Washington,  D.  C,  Washington  Monument,  care  and  mainte- 
nance of 

Washington  County,  Ohio,  bridges  of,  over  Muskingum  River. 

Washington  Monument,  Washington,  B.  C.,  care  and  mainte- 
nance of 

Wateree  River,  S.  C,  improvement  of 

Waterford,  Ohio,  bridge  over  Muskingum  River  at 

Water-gaujges  on  Mississippi  River  and  its  principal  tribu- 
taries   

Water-level  observations  for  Lake  Erie 

Water-routes  connecting  Bull's  Bay  and  Charleston  Harbor, 
S.  C . ,  examination  and  survey  of 

Water  supply,  Bistrict  of  Columbia 

Water  supply  of  Washington,  B.  C,  increasinj; 

Waters  River  of  Essex  Branch,  Mass.,  examination  and  sur- 
vey of 

Water-way  between  Beaufort  Harbor  and  New  River,  X.  C, 
improvement  of 

Water-way  from  Chincoteague  Bay,  Va.,  to  Delaware  Bay, 
near  Lewes,  Bel.,  improvementof 

Water-way  between  Coaster's  Harbor  Island  and  Rhode  Island, 
examination  and  survey  of 

Water-way  from  Lake  Michigan  to  Illinois  River  at  La  Salle, 
m.,  survey  of 

Water-way  oetween  New  Berne  and  Beaufort,  N.  C,  improve- 
ment of 

Waukegan  Harbor.  Dl.,  improvementof 

Well,  artesian,  at  Fort  Monroe,  Va 

Wellfleet  Harbor.  Mass.,  improvement  of 

West  Liberty  and  Farmer's,  Lickin'g  River,  Ky.,|between,  im- 
provement  of 

West  Shore  Railroad,  bridge  of,  over  Moodna  or  Murderer*s 
Creek,  N.Y 

West  Yirginia  and  Ironton  Railroad  Company,  bridge  of,  over 
Ohio  River 

Wetumka  Rapids,  Coosa  River  from,  to  improvements  above 
Ten  Islands,  Ala^  examination  and  survey  of 

Weymouth  (Fore)  River,  Mass.,  examination  and  survey  of. . . 

Wharf  at  Fort  Monroe,  Va 

Wheeling  Bridge  Company,  bridge  of,  over  Ohio  River 

Wheeling,  W.  Va.,  bridge  over  Ohio  River  at 

White  River,  Ark.,  improvementof 

White  River,  Ind.,  bridges  obstructing 
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